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II. 

FAM 1  L  V    I A  CAEN IDAE. 

OOSSAMER-WINGBD  BUTTERFLIES. 

Uur»lf!<   Kabr. ;    Uiiricolos  Walik.;    Kurnlia       Eryciiiicns   Bliimli.-Briilli!;    Eryeiiiii     Liio.; 

Clniv.  Ervfiniilap  Swains. 

Pli-bcii  riiralos  Linn.  Onisiifornios  N'lwni. 

Lycacniilap  Kennie. 

TnnOis  qu'un  papillon,  Ics  deux  niles  en  fleur, 

Teinl<!  il'azur  ut  ilVcarlatf, 
Se  pusait  par  iii.staiits  .•*»!■  ta  peau  d6licate 
Kn  y  laii-sant  <le  sa  ooiili'ur. 

Lkcontk  I)k  LisLK.—Le  Manchy. 
Your  niifltrcssi's  dare  never  come  in  rain, 
For  fear  their  eoioiir.-i  sbould  be  \va.sli'd  away. 
SHAKE.>iPKAKE.— ioi'e'if  Luhour's  Lost. 

Imago.  Uf  small  size.  Henil  rather  small;  front  always  hlf;her  than  broad, 
nsually  half  a.s  hiifh  a^ain  as  broad;  vertex  separated,  sometimes  partly,  sometimes 
wliolly,  from  occiput  by  a  transverse  sulcation;  eyes  neither  prominent  nor  projecting 
beyond  the  general  contour  of  the  head.  Tongue  inserted  below  the  middle  of  the 
lower  half  of  the  eye;  papillae  of  tongue  very  long  and  slender,  polyhedral,  equal, 
the  angles  terminating  at  tlie  truncate  or  hollowed  tip  in  acicular  points,  the  central 
process  exceedingly  slender,  blunt  tipped ;  they  are  attached  close  to  the  outer  edge 
of  the  tongue,  conllncd  to  the  apical  tenth  or  thereal)outs  and  arc  always  separated 
from  each  other  by  at  least  half  their  own  length.  .Vntcnnae  inserted  in  distinct  pits, 
so  far  at  the  side  as  to  infringe  upon  the  eyes,  the  middle  in  direct  continuation  with 
the  sides  of  the  front;  the  club  straight.  Labial  palpi  very  slender,  cylindrical,  of 
nearly  uniform  diameter. 

Prothoracic  lobes  reihiced  to  a  mere  lamina.  Thorax  moderately  slender,  not  much 
compressed,  the  upper  surface  moderately  arched,  sometimes  a  little  less  so  above; 
mesoscutellum  pretty  large.  lozenge-shai)cd,  forming  about  a  right  angle  between  the 
halves  of  the  mesoscutuin  into  which  it  docs  not  greatly  |irojcct,  the  suture  between 
the  two  slight,  the  two  pieces  together  forming  posteriorly  a  reversed  l)lunt  cone; 
metathorax  only  sli^litly  separated  from  tlio  nicsothorax.  Wings  almost  always  broad 
anil  sliort,  the  fore  wings  almost  invariably  simple,  the  hind  wings  fretiuently  with 
thread-like  tails.  Fore  wings  :  costal  nervure  terminating  at  from  a  little  less  than  half 
to  about  two-thirds  the  distance  from  the  base  to  the  apex  of  the  costal  margin;  sub- 
costal ncr^'ore  with  two  or  three  superior  and  one  inferior  branches ;  all  simpleexcept- 
Inj;  the  last  superior  which  is  frequently  forked ;  at  least  one  of  tlie  superior  branches 
Is  emitteil  before  the  tip  of  the  cell,  an<l  tlie  third,  when  present,  beyond;  the  inferior 
nervulc  united  to  the  nervnre  by  a  very  slender  vein;  the  nervure  itself  terminates 
below  the  apex  of  the  wing;  cell  closed  by  a  slen<ler  vein  sometimes  almost  obsolete; 
median  nen-nrc  with  three  branches,  itself  not  rcachiu!;  the  bonier;  internal  nervure 
short,  nmning  into  the   submedian   nervure   dose   Ut   the  l>a>-e.      Illml  wIul's:   costal 
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nerviire  terminatin.'r  at  or  near  the  midcUe  of  the  apex  of  the  costal  margin,  sometimes 
emitting  upward  from  near  the  base  a  curved  precostal  shoot ;  subcostal  nervure  with 
three  branches,  itself  not  reaching  the  border,  the  third  nervule  connected  at  its  base 
by  an  exceedingly  slender  vein,  such  as  closes  the  cell;  median  nervure  with  three 
branches,  itself  not  reaching  the  border;  submedian  nervui'e  terminating  at  or  just 
witliout  the  anal  angle;  internal  nervure  terminating  generally  near  the  middle  of  the 
inner  margin.  Fore  legs  of  the  female  Ukc  the  other  legs,  although  with  less  profuse 
armature  and  with  nalied  tibial  spines  ;  of  the  male  shorter,  and  either  the  armature  and 
joints  as  in  tlie  female,  excepting  on  the  last  joint,  where  all  the  apical  armature  is 
wanting  and  in  their  place  generally  a  single,  triangular,  slightly  curving  median  hook ; 
or  the  tarsi  are  one-joiuted  and  entirely  devoid  of  armature. 

Eighth  dorsal  segment  of  male  alxlomen  entire  on  posterior  margin,  the  upper  organ 
mesially  cleft  and  the  sides  variously  developed,  but  usually  much  expanded,  with  a 
pair  of  slender,  tapering,  elbowed  or  strongly  arcuate  arms  attached  to  the  base,  and 
with  no  median  hook;  clasps  forming  .slender  and  elongated  or  else  tapering  blades, 
sometimes  bristled  at  the  tip,  the  intermittent  organ  long  and  slender,  often  to  au 
excessive  degree. 

Egg.  Tiarate  or  oblate  spheroidal  in  shape,  more  or  less  deeply  and  densely  re- 
ticulate, the  angles  of  the  reticulations  often  filamentous  or  spiny,  the  micropyle 
frequently  sunken  in  an  abrupt  pit. 

Caterpillar  at  birth.  Head  generally  smaller,  never  larger  than  the  succeeding 
segments,  smooth,  generally  with  few  liairs  on  the  lower  half  and  none  on  upper,  the 
posterior  margin  encroached  on  by  the  softer  integument  behind  so  as  not  to  extend 
behind  tlie  summit  of  the  head  in  a  downward  curve.  Body  cylindrical  or  subcylin- 
drical,  generally  largest  anteriorly  and  tapering  from  the  very  front  backward,  fur- 
nished witli  long,  longitudinally  ranged,  tapering,  spiculiferous,  cuticular  appendages, 
sometimes  as  long  as  tlie  body,  and  with  a  larger  or  smaller  number  of  longitudinally 
ranged,  larger  or  smaller  chitiuous  annuli  or  smooth  lenticular  elevations.  First  and 
last  body  segments,  and  sometimes  others,  with  a  corneous  dorsal  shield. 

Mature  caterpillar.  Head  smaller,  generally  much  smaller,  than  the  body,  oblique, 
the  mouth  being  thrust  forward,  with  only  few  hairs  on  minute  papillae,  without 
tubercles  or  spines,  with  scarcely  any  or  no  posterior  contractions  of  the  cranium, 
often  completely  retractile  within  the  segment  behind.  Body  oniscif orm  or  subonis- 
ciform,  never  elongate,  often  long-ovate,  the  sides  sometimes  tectiform,  furnished 
with  longer  or  shorter  pile,  among  which  are  sometimes  longer,  longitudinally  ranged, 
hairs  or  bristles;  never  spined,  but  occasionally  furnished  with  fleshy  or  filamentous 
processes  longitudinally  arranged  or  confined  to  the  first  thoracic  or  eighth  abdominal 
segments.     Legs  and  prolegs  generally  short. 

Chrysalis.  Fastened  by  a  silken  girth  around  the  middle  and  by  cremastral  hooks 
to  a  silken  pad  at  the  tail,  in  almost  any  position,  but  with  the  head  never  lower  or 
much  lower  than  the  tail  and  always  in  close  embrace  of  the  surface*.  With  rare 
possible  exceptions  (Bar),  never  enclosed  in  more  of  a  cell  than  the  loose  attachment 
of  the  flaring  edges  of  a  leaf  might  give.  Short,  stout,  compact,  rounded,  with  no 
angular  and  few  rounded  prominences,  in  front  bluntly  rounded,  though  sometimes 
feebly  emarginate,  the  ventral  surface  almost  perfectly  flat;  head  wholly  upon  the 
ventral  surface,  invisible  from  above;  prothorax  large. 

General  characteristics  of  the  family.  This  family  is  far  more 
richly  developed  in  tlie  tropics — especially  in  those  of  the  New  World — 
than  in  the  temperate  zones.  In  the  north  temperate  regions  of  the  Old 
World,  liowever,  it  forms  a  very  considerable  proportion  of  the   butterfly 

•  A  few  instances  are  known  among  tlie  position  (generally,  perhaps  always)  very 
membcrsof  the  higher  subfamily  in  which  the  similar  to  what  they  would  have  if  closely 
chrysalis  is  held  without  a  girlh,  in  a  rigid       girt. 
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fniinit,  ultlii>ii<;li  i'.\liiliitiii<r  liiit  a  limited  iiiinilicr  of  •ruiicric  types.  In 
North  Aint'ricii  it  is  fi-olilv  (lt'Vt'lo|ieil  »'X('r|tt  ii|ii>ii  tlu'  wotfrii  count  ;  c'Ii*c- 
wlu'fi'  it  is  liifiicly  outnuiulx'n'd  liotli  h\  ilic  \\iii|iliali(lae  and  llie 
Hi'.H|icridac'. 

Till'  l)iittorliii's  111'  tlii'*  jiroiip  as  a  iidi'  arc  snialiri-  iliaii  lliu.-c  of  any 
otliiT  family,  not  r.\cf|)tin<^  tlic  II('B|H'rida('.  from  wliicli  ilny  arc  i|iiickly 
distin>;iiislii'd  l>y  tht-ir  nioiT  vivid  colors  and  <r<'i><i"ally  {ray  attirr.  'Jlicir 
dolicatc  and  brilliant  nnirkinjis,  togctlii-r  with  the  iiiniMc  and  vaiitd  fii;,dit 
of  many,  scarcely  excelled  Ity  the  most  vivacious  ot  ilir  .Nymiiiiaiidae, 
nnirk  them  as  jjems  in  the  lepiilopterons  world.  Tlicir  v  inj.'-s  arc  almost 
alwavs  entire  excepting:;  when  the  inner  hall'  ot'  the  iiind  winjf  develops  a 
tail,  often  of  excessive  length  and  delicacy,  a  mere  thread  of  cidor. 
In  the  structure  of  the  fore  legs  this  group  stands  midway  between  the 
Nvmphalidae  and  the  Papilionidae.  Those  of  the  female  are  always  per- 
fectlv  formed  though  usually  slightly  smaller  than  the  middle  pair:  while 
those  of  the  male  are  always  more  or  less  atrophied,  yet  never  to  the 
extent  that  prevails  among  Nymphalidae*. 

Tiie  caterpillars  may  at  once  be  distinguished  from  all  others  by  the 
small  size  of  the  head,  their  more  or  less  onisciform  and  never  elongate 
shape  and  l)v  the  brevity  of  their  legs  and  pi'olegs.  forcing  some  of  them 
to  "lide  rather  than  creep.  Not  a  few  are  known  to  a^ail  tlu'in>el\('s  of 
their  small  head,  extensible  neck  and  oldiijwe  position  of  the  mouth,  to 
burrow  into  pods,  seeds  and  fruit.  The  clirysalids  aiv  broad  in  propor- 
tion to  their  length,  seldom,  and  then  \erv  slightly  and  roundly,  angu- 
hited  and  are  not  only  attached  by  the  hinder  extremity  as  those  of  tlie 
previous  family,  but  tightly  girt  by  a  silken  cord,  passing  aromid  the 
bodv  near  the  division  between  the  thorax  and  abdomen  ;  their  infei-ior 
surface  is  nearly  straight,  and  closely  pressed  against  the  surface  to  which 
thev  are  attached.  In  one  or  two  instances  they  secure  a  similar  position 
by  the  tail  fastenings  alone,  probably  from  the  length  of  the  cremastral 
area  and  the  rigidity  of  the  abdominal  joints. 

Division  of  the  family.  In  the  lists  and  other  systematic  papers  that  I 
have  pulilished  wiiiiin  the  last  ten  or  fifteen  years,  T  have  ventured  to 
depart  from  the  ordinary  custom  of  entomologists  by  considering  the  Leni- 
oniinae  and  Lycaeninae  as  subfamilies  of  one  great  group,  instead  of 
classing  them  as  distinct  families  ;  but  my  reasons  for  this  conclusit)n  have 
never  been  fully  stated.  In  brief,  it  may  be  said  that  these  two  groups 
bear  to  each  other  almost  identical  relations  to  those  ])orne  to  each  other 
by  the  Pierinae  and  Paj)ilioninae.  Those  who  consider  these  two  latter 
groups  a.-*    members   of  a  single  family   slioidd   regard  the  Lycaenidae  as 

•  fioilman  ami  .Salviii  linvc  rei'cnlly  «l»-  rliininnticm  uf  llio  claws"  lins  "iifviT  liccn 
8crllM><l  a  gcmis  TlifolopniB  in  wliirli  "Hip  onrriod  out."  Tlio  8|iccics  ooiiic  from  Central 
fusion  of   the  joint!)  of  the   tnr-ins   mid   tlir       Aniorica. 
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forming  a  family  group  of  similar  significance.  The  structures  upon 
which  one  may  draw  for  the  characterization  and  delimitation  of  this 
group  will  be  discovered  in  every  stage  of  life.  The  egg  differs  in  a  very 
marked  manner  from  that  of  any  other  group  Jiowever  small  among  but- 
terflies (with  the  single  exception  of  the  Parnassians),  in  being  univer- 
sally broader  than  high,  oblate  spheroidal,  and  generally  turban-shaped. 
The  an-reement  of  the  two  subfamilies,  Lemoniinae  and  Lycaeninae,  in 
the  characteristics  at  this  stage  of  life  are  so  complete  that  it  is  imijossible 
with  our  slight  knowledge  of  the  former,  to  formulate  any  satisfactory 
diagnostic  distinctions;  and  they  wholly  differ  from  the  egg  of  the 
Parnassians  in  the  character  of  the  surface  sculpture,  the  cells  of  the 
reticulation  being  lower  than  the  bounding  walls,  while  in  the  Pai-nas- 
sians  the  reverse  is  the  case,  giving  them  the  appearance  of  being  covered 
with  plates. 

The  caterpillar  as  it  leaves  the  egg  is  distinguished  by  the  presence 
of  chitinous  annuli  or  lenticular  elevations,  serially  arranged  on  the 
dorsal  side  of  the  body  ;  these  are  not  found  at  this  stage,  at  least  in 
the  same  region,  in  any  other  group,  and  they  are  here  found  in  both  of 
the  subfamilies.  The  adult  caterpillar  is  remarkable  for  its  generally 
onisciform  shape,  so  that  in  the  Lycaeninae  at  least  they  are  recognizable 
at  a  glance ;  but  even  where  they  are  cylindrical  they  differ  from  those  of 
every  other  group  in  their  abbi-eviatcd  form.  In  the  other  subfamily,  the 
Lemoniinae,  there  is  greater  variability  of  form,  but  we  never  find  any  with 
the  great  elongation  of  the  body  characteristic  of  all  the  other  fiimilies. 
In  both  they  differ  from  most  others  and  agree  together  in  the  incomplete 
structure  of  the  posterior  part  of  the  head,  the  chitinous  skull  presenting 
here  no  downward  slope,  the  softer  membrane  of  the  succeeding  seg- 
ment being  attached  to  the  skull  near  the  summit  of  the  head,  so  that  the 
head  becomes  more  or  less  retractile,  sometimes  certainly  to  a  very  slight 
degree,  within  the  first  thoracic  segment,  while  the  head  itself  has  a  very 
decided  obliquity.  These  last  characters,  however,  they  share  to  a  certain 
extent  with  the  family  Papilionidae. 

The  chiysaliils  of  the  two  groups  agree  with  each  other  again  and  differ 
from  those  of  all  others  in  their  compactness  and  brevity,  while  at  the 
same  time  they  offer  one  peculiarity,  found  in  no  other  group  and  which 
holds  here  throughout  both;  viz.,  the  head  cannot  be  seen  from  above, 
being  bent  over  and  forming  a  part  of  the  ventral  surface  only  ;  sometimes 
the  same  is  true  of  the  last  abdominal  segment.  The  prothorax,  too,  is 
proportionately  larger  than  in  any  other  group,  and  these  ^peculiarities  of 
the  head  and  prothorax  the  two  subfamilies  hold  in  common.  Add  to  this 
the  character  long  known  to  be  peculiar  to  them,  the  close  girding  of  the 
chrysalis,  with  the  flatness  and  uniformity  of  the  ventral  surface,  characters 
which  with  rare  exceptions  they  share  together   and  in   which   they  differ 
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from  all  other  ImttorHioM,  luid  it  will  l)i'  seen  that  the  lower  stagct*  oftlicHO 
two  jjreat  "groups  ot'tiiiialler  hutterHios  have  ([uite  as  many  ami  as  im|iortant 
characters  in  common,  it' not.  imleeil.  tar  more  in  ninnher  and  value,  than 
can  he  t'onnil  in  any  other  fjronii  of  siiht'amilies  amonjx  ImtferHies.  It  is 
quite  true  that  our  knowle(l<;e  ot"  the  early  stages  of  the  Lenioniinae,  of 
whicli  we  shall  jrivo  a  summary  further  on,  is  ridiculously  small,  hut  inae- 
nuieh  as  those  of  whose  transfornnitions  we  are  aware  in  no  way  contravene 
the  !<tatements  made  ahove,  we  judfre  that  the  two  groups  should  he  rightly 
Ct>n.'<idered  as  intimately  associated,  until  the  contrary  l>e  provi'd  hy  future 
observations. 

In  the  [)erfect  stage,  we  also  find  important  I'haraeters  common  to  these 
two  groups  and  distinguishing  them  from  the  rest  of  the  hutterHy  world. 
Their  small  size  and  delicate  structure  would  at  once  be  remarked  ;  the 
front  of  the  head  between  the  eyes  is  much  narrower  than  high,  which  is 
not  true  of  any  other  group  ;  the  eyes  are  not  in  the  least  prominent, 
and  they  are  notched  on  the  inner  margin  above  to  give  room  for  the 
antenna!  sockets,  which  the  narrowness  of  the  head  between  the  eyes  here 
renders  necessary.  As  all  these  are  characters  which  concern  the  funda- 
mental structure  of  the  head  and  arc  not  found  elsewhere,  they  must  he 
regartled  as  of  considerable  taxonoinic  weight.  The  antennae,  including 
the  club,  are  invariably  straight,  w  ith  none  of  the  curves  so  common  else- 
where, and  especially  in  the  lower  groups.  Both  of  the  subfamilies 
agree  with  the  Xymphalidae  in  the  sligiit  separation  of  the  nicso-  and  meta- 
thomx.  The  ncuration  of  the  wings  is  extremely  simple.  The  struct- 
ure of  the  front  legs  has  been  so  often  insisted  upon  that  it  is  not 
necessary  to  more  than  mention  it,  but  it  should  be  borne  in  mind  that 
the  ditference  between  the  two  subfamilies  is  comparatively  slisjlit,  while 
they  both  differ  from  all  other  buttei-flics  in  the  broad  fact  that  the  front 
legs  of  the  male  are,  and  those  of  the  female  are  not,  aborted  ;  in  no  other 
group,  excepting  in  the  single  aberrant  subfamily  Libytheinae  (on  that 
account  placed  hereby  Bates),  are  the  legs  sexually  heteromorphons, 
while  here  it  is  universal,  though  varying  in  degree.  The  difference 
between  the  two  subfamilies  is  that  of  degree  ;  the  difference  between 
the  family  and  other  families  is  one  of  independent  character.  Add  to 
this  the  unique  character  of  the  abdominal  appendages  of  the  male  shared 
by  both  the  subfamilies  and  we  liave  a  totality  of  characters  drawn  from 
all  stages,  held  by  these  two  groups  in  common  and  in  distinction  from 
others,  which  cannot  be  exceeded  by  any  other  combination  of  eubtamilies 
in  a  homogeneous  whole. 

Table  of  subfamilies  of  Lycaenidae,  based  on  the  egg. 

Convrrglng  septae  cxtondlng  from  the  walls  of  the  rclJs  toward  tlicir  cent  re...  Lemonlliiue. 
Xo  con  verging  septoo  thrown  off  from  walla  of  cells Lycaeninae. 
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Table  of  subfamilies,  based  on  the  caterpillar  at  birth. 

Body  with  cliitiiious  .lorsal  ami  substigmata)  shields  on  every  segment,  to  which  the  haired  pa- 
pillae are  eoiiliiied.  and  only  sul)dorsaI  annuli Lemoniiiiae. 

Body  withehilinoiis  dorsal  shields  of  greater  or  less  extent  and  distinctness  only  on  first  tlio- 
raoio  and  last  abdominal  segments,  no  snbstigmatal  shields,  and  with  anmili  on  the  sides  of 
the  body Lycaeiiinae. 

Table  of  subfamilies,  based  on  the  matttre  caterpillar. 

Head  at  least  half  as  broad  as  the  middle  of  the  body;  the  latter  scarcely   onisciform 

Lemoniinae. 

Head  less,  generally  far  less,  than  half  as  broad  as  the  middle  of  the  body ;  the  latter  more  or 

less  onisciform Lycaeninae. 

Table  of  subfamilies,  based  on  the  chrtjsalis. 

Body  elongate,  sparsely  clothed  with  long  hairs Lemoniinae. 

Body  contracted,  sparsely  or  densely  clothed  with  short  hairs  or  other  dermal  appendages 

Lycaeninae. 

Table  of  subfamilies,  based  on  the  imago. 

Labial  jialpi  minute,  only  theminuti'  a])ical  joint  surpassing  the  face;  fore  wings  proviilcd  with 
a  distinct  internal  nervure;  hin<l  wings  scarcely  channeled  to  receive  the  abdomen,  furnished 
with  a  precostal  nervure,  the  costal  nervure  only  runningto  the  middle  of  the  costal  margin; 
fore  tarsiof  male,  w-ith  rare  exceptions,  without  spines  or  claws Lemoniinae. 

Labial  palpi  well  developed,  porrect,  half  or  more  of  the  middle  joint  surpassing  the  face;  fore 
wings  with  excessively  brief,  hardly  perceptible,  internal  nervure;  hind  wings  channeled  on 
basal  half  to  receive  the  abdomen,  without  a  precostal  nervure.  the  costal  nervure  running 
nearly  to  the  eml  of  the  costal  inargiti;  fore  tarsi  of  male  armed  abundantly  beneath  and  at 
tip  with  spines Lycaenin ae. 


SUBFAMILY  LEMONIINAE. 


ERYCINIDS. 


Vestales  Herbst.  nides  Boisd.;  Erycinidae  AVestw. ;  Erycin- 

Napaeaelllibner.  ites  Blanch.-BrulM;  Erycinitae  Luc;  Ery- 

Amphipodcs  Hoflnianscgg.  eininallerr.-Schaett". 

Anopluriform  stirps  Horsfield.  Heteropodcs  Walleugr. ;  Heteropi  Guen. 

Erycinae  or  Polyommatidae  Swains. ;  Eryci-      Lemoniidae  Kirby. 

.     .     .    Bright  butterflies 
Fluttered  their  vans,  azure  and  green  and  gold. 

Arnold.—  The  Light  of  Asia. 

Imago,  Head  rather  small ;  front  a  little  tumid,  a  little  protuber.ant  below  ;  vertex- 
separated  from  occiput  by  u  partial  sulcation  in  the  form  of  a  central  pit;  antennae 
consisting  of  thirty-two  joints  in  our  only  genus,  very  slender,  thread-like,  scaled, 
about  half  as  long  again  as  the  aljdoinen,  the  club  rather  distinct,  long  and  equal, 
occupying  about  one-tlfthof  the  antennae;  palpi  very  small  and  short,  compressed 
and ,  with  few  exceptions,  only  the  minute  apical  joint  surpassing  the  face.  Thorax  slen- 
der, scarcely  compressed;    posterior  angle  of  niesoscntellum  well  rounded.      Fore 
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wlnits  with  IntoniBl  nen-ure  distinct,  nuinliii;  Into  tlu-  siibnifiliiin  nt  no  i;ront  dist^iiicc 
from  tlif  tmso;  liliul  \vln«s  with  a  pn-cii-ital  iiorviiri'  In  ini)>t  (luul  all  North  Amcrlrnn) 
({enira.  the  i-ostal  norviiro  emllns  In  the  niUhlle  of  the  io>lal  nuirf;ln,  the  innir  mar- 
gin hardly  ehannelled. 

Fore  lesis  of  male  -.'rently  aborted,  nilnnte.  very  nineh  shorter  than  the  otlier  le(;8, 
entirely  without  armature,  hnt  clotlied  with  lon^  Imlrs,  the  tarsi  conslsthifr  of  a  single 
iinaniied  joint.     Middle  tibiae  longer  than  the  hind  pair. 

Male  abdondnal  appeiidajjes  :  n|i|ii-r  or;:an  eonslstin;:  of  annate  lateral  »lati<>n.s 
nnlti-d  meslally  ttiron:;h  most  of  their  length,  but  often  leavinj;  a  notili  between  theni, 
together  formlni;  a  hood-like  plate,  and  bearlnj;  l>eiiealh  slender,  taperinj;  arms 
directed  at  llrst  downward  and  then  backward  and  somewhat  inward.  Intennltlent 
orsian  not  so  hl;ihly  developeil  as  In  the  next  subfamily,  not  apicnlly  expanded.  Clasps 
variable  In  form,  not  dltTerlnft  much  from  those  of  Lycaenlnae,  as  far  as  I  have  seen, 
but  aeeompanlod  above  by  a  baekwani  ilireeted.  lonir  and  slender,  basal  tinner  whieh 
appears  to  be  ipilte  wanting  In  Lyeaeninae. 

Egg.  Kehlnold  or  tlarate  in  shape,  mueh  broader  than  lii-tli,  domed  aljove.the  sum- 
mit witli  a  lariie.deep.  central  depres>ion.  more  or  less  al)rupt;  the  surface  delicately 
reticulated;  the  cells  either  inconspicuous  or  very  deep,  the  boundiu!;  walls  sharp, 
bearing  at  every  angle  of  reticulation  a  delicate  erect  tllament.  and  sending  toward, 
but  not  to.  the  centre  of  each  cell  less  elevated  delicate  septae. 

Caterpillar  at  birth.  Body  tapering  from  in  front  backward ;  the  head  as  large 
as  the  tlrst  segment,  by  which  it  Is  partially  covered  or  to  which  it  is  closely  attached  ; 
botly  snb-cyliudrical :  all  the  segments  bearing  a  dorsal  and,  sometimes  at  least,  a  .sub- 
stlgmatal  chitinous  shield  from  whicli  arise  all  the  hairs  and  bristles  of  the  body ; 
these  are  long,  more  or  less  arcuate,  nniiutely  spiculiferous;  the  body  is  also  provided 
with  chitinous  annnll  arranged  longitudinally  in  tlie  dorsal  region;  the  spiracles  of  the 
eighth  segment  not  hiuher  than  those  i>f  the  rest  of  the  body. 

The  young  caterpillars  of  Lemouiiuae  ditler  (so  far  as  can  be  judged  from  an  exam- 
ination of  alcoholic  specimens  of  a  single  species  or  two  of  North  American  forms, 
winch  I  owe  to  the  favor  of  Mr.  W.  H.  Edwards)  from  those  of  the  Lycaenlnae  in  the 
possession  of  thickened  chitinous  shields  on  all  the  segments  of  the  body,  from  which 
arise  the  spiculiferous  hairs,  seated  on  papillae.  In  the  species  examined  (Chrysobia 
mils  and  vlrgidti)  there  is  a  broad  and  short  dorsal  shield  entirely  similar  to  what  we 
are  accustomed  to  see  on  tlie  tirst  tlioracic  segment  of  Hesperidae.  but  much  shorter 
than  the  same  on  Lycaenlnae.  broken  narrowly  at  the  dorsal  line  to  give  better  play 
to  the  dorsal  vessel  beneoth ;  tliere  is  also  a  small  snbstiginatal  roundish  shield  from 
which  a  cluster  of  papilla-based  hairs  arise.  The  spiracles  are  situated  between  these 
two  sets  of  chitlnons  shields  anti  are  not  higher  on  the  eight  abdominal  segment  tlian 
on  the  others.  There  is  a  single  subdorsal  series  of  minute  annuli  on  either  side, 
extending  the  wiiole  length  of  the  body.  In  form,  the  structure  of  the  head  poste- 
riorly and  Its  relations  to  the  segment  behind,  tliere  is  no  distinction  from  Lycaenlnae, 
so  that  the  peculiarities  of  the  earliest  larval  stage  lend  countenance  to  that  view  of 
the  Lcmoniinae  which  would  regard  them  as  a  subfamily  of  Lycacnidae. 

Mature  caterpillar.  Head  large,  as  broad  as  the  segment  posterior  to  it,  to  widch 
it  is  connected  by  a  membrane  w  hlch  is  attached  to  the  summit  of  the  head :  the  lat- 
ter deeply  emarglnate  In  the  middle  above  and  w  ith  no  posterior  declivity,  provided 
with  numerous  long  hairs  but  never  with  spines;  body  nearly  er)ual,  sub-cylindrical  or 
sub-onisclfonn,  short,  being  rarely  more  than  three  or  fonr  times  as  long  as  broad, 
fre<|uently  covered  with  dense  pile,  and  in  addition,  or  in  its  place,  ranged  hairs  or 
still'  tlianieuts  or  fascicles  of  hairs  arranged  in  longitudinal  rows. 

Chrysalis.  Hather  short  and  plump,  well  rounded,  with  few  prominences,  but 
frenuently  enlarged  and  to  a  slight  degree  angulate  at  the  base  of  the  winirs.  largest  on 
the  abdomen;  the  anterior  extremity  formed  of  the  large  and  broad  protliorax ;  the 
head  bent  over  entirely  upon  the  ventral  surface ;  the  prothorax  fre<iuently  emarglnate 
Id  the  middle  anteriorly  :  the  abdomen  more  or  less  conical,  terminating  in  a  mc^re  or 
le«»  triangular  cremastcr.  which  Is  distinct,  projecting,  and  furnished  abundantly  with 
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hooks  at  its  extreniitv  ami  on  tlio  sides;  ventral  snrface  of  the  body  tlattened  but 
more  or  less  gently  arcuate.  Either  suspended  stiffly  by  the  tail  or  in  addition, 
and  nearly  always,  attached  round  the  middle  by  a  median  .sirth ;  clothed  more  or  less 
sparsely  with  pile  and  also  with  long,  very  infrequent,  bristle-like  hairs. 

Distribution  and  general  characteristics.  This  lesser  of  the  two 
eubfivmilies  of  Lycaenidac  is  ahnost  exclusively  restricted  to  the  tropics  of 
Aincricii.  Not  one-twentieth  of  the  known  species  occur  outside  these 
limits,  and  they  are  for  the  most  part  confined  to  the  tropics  of  the  Old 
World.  A  single  species  is  found  in  Europe,  and  a  few  extend  north  of 
the  tropics  in  America;  only  one  reaches  the  borders  of  New  England. 
No  species  and  probably  no  genera  are  common  to  the  Old  and  the  New 
Worlds,  and  the  larger  of  the  two  tribes  into  which  the  subfamily  is 
divided,  and  to  wdiich  all  the  United  States  species  belong,  is  wholly  un- 
known in  the  Old  ^\'orld . 

In  the  buttcrtiies  of  this  group  the  anterior  tarsi  of  the  males  are  more 
atroi)hied  tlian  in  the  following  subfamily,  "consisting,"  says  Bates,  "of 
only  one  or  two  joints  and  spineless."  Messrs.  Godman  and  Salvin,  how- 
ever, in  their  review  of  the  mass  of  material  collected  for  their  Iliologia 
Ccntrali  Americana,  find  that  in  some  instances  the  males  have  the  full 
number  of  joints  and  also  the  claws ;  and  they  even  find  some  diversity  in 
opposite  legs  of  the  same  individual ;  but  this  does  not  invalidate  the  state- 
ment as  one  of  nearly  universal  apjilication.  These  same  authors,  more- 
over, have  found  an  additional  distinction  in  these  same  male  fore  legs,  in 
that  the  trochanter  is  inserted  at  varying  distances  from  the  end  of  the 
coxa,  leaving  a  long  projecting  portion  of  the  coxa  beyond  the  trochanter. 
The  palpi  are  usually  very  short,  but  show  considerable  variability,  and  in 
some  are  of  considerable  length.  All  the  species  in  the  adult  state,  says 
Bates, 

are  of  smaller  size  and  weaker  structure  than  the  average  of  the  Nymphalidae,  and 
are  distini^uished  Ijy  the  tenuity  and  fragility  of  the  wing-membranes.  .  .  .  With  very 
few  exceptions,  the  species  are  confined  to  the  shades  of  the  great  forest  which 
covers  the  lower  levels  of  nearly  the  whole  of  this  vast  region.  I  collected,  myself, 
370  species  on  the  banks  of  the  Amazons,  or  three-flfths  of  the  total  number  of  known 
species.  The  family  is  remarkable  for  the  wonderful  diversity  of  form  and  colouring 
which  it  presents;  aud  the  habits  of  the  species  are  almost  equally  varied.  Some 
are  of  very  slow,  lazy  flight,  whilst  others  are  excessively  rapid  in  their  movements. 
It  may  be  stated,  however,  as  a  universal  rule,  that  their  flight  is  short,  never  exhib- 
iting the  sustained  motion  which  is  characteristic  of  the  Nymphalidae,  Satyridae,  and 
other  superior  families  of  butterflies.  A  large  number  of  genera  have  the  habit  of 
settling  on  the  underside  of  leaves  near  the  ground,  extending  their  wings  flat  on  the 
leaf.  In  many  genera,  on  the  contrary,  the  position  of  the  wings  in  repose  is  vertical; 
and  a  few  species  settle  on  the  upper  surface  of  leaves  with  the  wings  half  elevated. 
As  these  diflereuces  are  constant  in  several  large  genera,  it  might  be  thought  that  they 
ofTered  a  clue  to  a  natural  classification  of  the  family — an  object  of  difficult  attain- 
ment, if  we  employ  structural  characters  only ;  but  there  are  too  many  exceptions  to 
the  rule  to  render  it  of  any  use  for  this  purpose.  (Journ.  Linn.  sec.  Lond.,  Zool., 
Ix:3fi9.) 
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The  insects  of  tliit*  grou|)  "iire  of  small  sizu  anil  itCtcii  <it"  very  brilliant 
I'olonrs.  .  .  .  Some  of  the  species  have  the  hind  wings  jn-oduced  into 
two  or  more  tails,  often  nf  very  great  length,  thus  resembling  the 
genera  l*a|iiliii  and  Theela  ;  others  in  the  I'orni  oC  their  wings  hear  a  cer- 
tain resemhlanee  to  till'  Hi|)|>arehiae,  I  lelieonii,  \yni|iliales,  etc.  (^\'est- 
wood,  liitrod.  chissif.  ins.,  ii  :  2."i7).  ".More  than  any  other  hutterflics," 
says  Wallace  (Trans,  entom.  Soc.  Lund.  [2]  ii  :  H'y'I-S),  writing  of  the 
fauna  of  the  Amazons,  these  insects 

»ro  the  inliiibitaiits  of  the  virgin  forest,  In  wliosc  dark  recesses  many  of  the  rarer 
and  lovelier  species  arc  alone  to  be  fonnd.  The  ftreat  mass  of  the  species  have  a  very 
peculiar  habit  of  Invariably  selllin^  and  reposinj;  on  the  iimler  surface  of  leaves  with 
tile  Willis  expanded,  bat  there  are  some  striking;  exceptions  to  this  nile.  Nymi)ld- 
diuni  always  expands  its  winjjs  in  repose.  Ciiaris  [very  closely  allied  to  our  C'alepiie- 
Is]  always  exposes  itself  on  tlie  upper  surface  of  leaves.  Tlie  Erycinas  lly  as 
strongly  and  as  rapidly  as  the  Ilesperidae.  Eniesis  and  Nyraplndinm  are  also  rapid 
tlyers.  .  .  .  Most  of  tlie  other  genera  are  weak  but  ratlier  active  fivers. 

De  Niceville  states  that  the  Indian  species  "all  have  an  extremely  rapid 
flight,  so  fast,  indeed,  as  to  l)e  very  difticidt  to  follow  with  the  eye,  but 
seldom  for  more  than  a  few  yards,  when  thev  settle  ajrain." 

The  eggs  of  this  group  arc  very  imperfectly  known,  hut  j)robahly  will 
be  found  to  agree  in  being  of  a  tiaratc  form,  rather  higher  in  proportion 
to  their  breadth  than  in  Lycaeninae,  with  more  or  less  distinctly  reticulate 
siirtace,  often  with  short,  tapering  filaments  at  the  angles  of  the  reticula- 
tion. The  caterpillars,  very  few  of  which  arc  known,  arc  rather  more 
varied  in  appearance  and  structure  than  those  of  the  succeeding  group  ; 
and,  like  the  perfect  insects,  are  closely  allied  by  structure  to  the  Lycaeninae, 
while  they  often  appear  to  ontwanlly  resemble  distantly  related  groups — 
particularly  the  Ilesperidae  and  Mor|)hinae.  They  are  rarely  so  strikingly 
onisciform  as  the  caterpillars  of  Lycaeninae,  and  are  sometimes  furnished 
with  tufts  of  short  hairs,  and  even,  on  the  first  thoracic  segment,  with  long 
spines.  The  first  segment  of  the  body  is  not  enormously  developed,  nor 
is  the  head  retractile  to  the  extent  that  is  found  in  the  Lycaeninae, 
Very  little  is  known  of  the  earlier  stages  of  these  insects  or  of  their  trans- 
formations. The  ehrysalids  closely  resemble  those  of  the  ne.\t  subfamilv, 
but  are  more  elongated  (as  the  caterjiillars  usually  are)  and  remarkable 
for  the  long,  somctiines  very  long,  and  usually  very  scanty  hairs  with 
which  they  are  clothed  ;  they  have  a  less  flattened  ventral  sui-face  than  the 
Lycaeninae.  and  arc  usually  much  more  variegated  in  color.  Some  are 
girt  as  in  the  Lycaeninae,  others  hang  by  the  tail  alone,  but  in  some  of  these 
cases,  perhaps  all,  stiffly,  so  as  to  hug  the  surface  to  which  they  are  attached, 
and  not  to  hang  freely  as  in  the  Nym]>lialidae.  I  add,  for  the  better  ex- 
planation of  the  statements  in  this  paragraph,  a  general  review  of  all  that 
can  be  Iearne<l  upon  this  subject,  gleaned  from  all  the  sources  which  I  have 
been  able  to  consult. 
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Summary  of  our  knowledge  of  the  early  stages.  60  little  is 
kin)\vii  of  tiie  traustbniiutious  of  this  large  sultfaiiiily.  and  80  many  inaccu- 
rate general  statements  have  been  made  regarding  thcni,  that  I  have  thought 
it  would  lie  useful  to  bring  together  in  a  connected  form  such  information 
as  is  available,  as  a  starting  point  for  future  investigation.  The  Lemonii- 
nae  have  been  frequently  looked  upon  as  an  immense  reservoir  of  very 
incon^'ruous  forms,  and  this  has  sometimes  been  an  excuse  for  referring 
here  forms  which  were  aberrant  or  little  understood,  as  a  happy  means  of 
ridding  tiie  writer  of  further  considering  the  difticulties  in  his  way.  But 
now  that  Constant  Bar  has  cleared  up  some  of  tlie  errors  made  by  Stoll'*, 
this  opinion  is  no  longer  justifiable.  And,  thanks  to  the  recent  investiga- 
tions of  the  perfect  forms  l)v  Bates,  Godman  and  Salvin,  the  integrity  of 
the  group  can  no  longer  be  doubted. 

The  sources  of  our  information  with  regard  to  the  early  stages  of  the 
Lemoniinae  are  exceedingly  scattered.  For  the  European  species  we 
have  the  illustrations  of  Hiibner  and  Curtis  and  the  statements  of  many 
writers,  together  with  specimens  now  available  through  Staudinger,  whose 
inclusion  of  the  caterpillars  and  cin-ysalids  of  the  European  species  in  his 
sale  catalogues  has  been  of  great  advantage  to  the  student  of  butterflies. 
For  the  Asiatic  species  we  have  only  the  information  given  by  Moore  con- 
cerning a  single  species  published  in  his  Lepidoptera  of  Ceylon,  and  some 
general  statements  regarding  the  eggs,  by  Doherty,  in  the  Journal  of  the 
Asiatic  Society  of  Bengal  for  188(5.  For  the  North  American  species,  we 
have  the  admirable  and  varied  illustrations  which  Edwards  has  given  in  his 
Butterflies  of  North  America,  concerning  the  transformations  of  two  of  our 
species,  and  this  gentleman  has  kindly  sent  me  for  examination  some 
specimens  which  he  had  preserved,  to  enable  me  to  make  further  autoptic 
study  of  them.  For  South  American  species  we  have  reference  first  of  all 
to  the  illustrations  long  ago  published  by  Stoll',  in  his  continuation  of 
Cramer's  Papillons  exotiques  ;  the  two  rather  brief  notices  by  Constant 
Bar  contained  in  letters  addressed  to  Boisduval,  and  published  in  the  Bulle- 
tin of  the  French  entomological  society  for  1854  and  185G  ;  and  finally 
a  few  words  only  by  Bates  in  his  different  papers  on  South  American 
Lepidoptera.  Nearly  all  of  these  publications  refer  us  to  the  mature 
caterpillar  and  chrysalis  ;  Edwards  only  has  figured  any  of  the  eggs  ;  the 
egg  of  the  European  species  is  known  only  by  brief  description  ;  those  of 
the  Asiatic  by  the  brief  notice  by  Doherty  ;  the  caterpillar  in  its  earliest 
stage  just  from  the  egg  is  known  for  only  two  or  tiu-ce  species  of  a  single 
genus  from  North  America,  for  \\'hich  we  arc  indebted  entirely  to  Mr.  Ed- 
wards. 

Omitting  reference  to  the  Libytheinae,  which   Bates   included    in  this 

*The  caterpillar  referred  by  Stoll'  to  Sta-       belong    to    Mecbanitis     polymnia,     of    quite 
laclilis  euterpe  (pi.  1,  fig.  4)  is  said  by  I'-w  to      another  family.    See  above,  ]i.  711,  note. 
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group,  but  wliich  we  cxihule,  the  Leiiioiiiiuiie  were  ilixided  by  Bates  into 
three  divisions,  one  of  tiiem,  liowever,  ineluding  but  a  single  genus  or  two. 
In  their  recent  study  of  the  Central  American  forms,  Messrs.  Godman  and 
Salvia  have  shown  excellent  reasons  for  modifying  this  division  of  Bates 
by  grouping  all  the  Old  \\'orld  forms  and  a  few  of  the  New  into  one 
division,  which  they  term  Nemeobiinae,  regarding  it  as  a  sid)fami]y,  and 
all  the  others  into  another  under  the  name  of  Erycininae.  Tiiis  latter 
di\ision  we  shall  follow  in  the  statements  we  have  now  to  make. 

In  the  first  of  these  groups,  which  we  should  prefer  to  call  a  tribe,  Ne- 
meobiidi,  we  have  some  notices  of  the  transformations  of  at  least  four  genera, 
the  Eiiropeaji  and  Asiatic  species  mentioned  being  two  of  them,  while  with 
one  exception  the  sj)ecies  figured  by  Stoll'  are  referable  to  the  other  two. 
To  take  these  up  in  serial  order,  we  have  first  the  European  species  of  the 
genus  Nemeobius,  N.  lucina.  Of  this,  all  that  we  are  told  of  the  egg  is 
that  it  is  almost  globular,  smooth,  shining  and  pale  green.  Of  the  eai'ly 
stages  of  the  caterpillar  absolutely  nothing  has  been  published  :  but  the 
mature  larva  has  very  nuich  the  form  ordinarily  familiar  to  us  in  the  L_y- 
caeninae,  excepting  that  it  is  more  elongated  and  has  a  larger  head  ;  so 
far  as  can  be  judged  from  blown  specimens,  there  is  no  such  substigmatal 
fold  as  is  seen  conspicuously  in  most  of  the  Lycaeninae,  nor  any  dorsal 
crest,  but  a  cross  section  of  the  body  would  seem  to  be  best  described  as  a 
flattened  cylinder.  The  head,  indeed,  is  clothed  with  long  and  rather 
coarse  hairs  nearly  to  the  summit,  and  the  membrane  connecting  tlie  skull 
witii  tlie  harder  part  of  the  first  thoracic  segment  is  considerably  shorter 
than  the  head,  showing  that  it  can  be  withdrawn  within  the  first  thoracic 
segment  or  covered  by  its  integument  to  but  a  very  slight  degree  ;  the 
skull  has,  however,  no  downward  deriection  at  its  posterior  edge,  which  is 
strongly  emarginate  in  the  middle,  as  in  the  head  of  the  Lycaeninae.  The 
body  is  clothed  with  very  fine,  short  and  downy  hairs,  and  also  with  some 
coarse,  spiculiferous  bristles  supported  l)y  small  papillae,  which  are  slightly 
clustered  in  transverse  rows  across  the  middle  of  the  segments,  and  are 
accompanied  by  irregularly  scattered,  ehitinous  annuli  of  the  same  size  as 
the  papillae  in  their  immediate  vicinity  ;  the  first  thoracic  segment  hag  a 
dorsal  shield  of  distinct  but  not  very  pronounced  character  ;  the  spiracles 
are  very  small,  those  on  the  seventh  and  eighth  abdominal  segments  on  a 
line  with  the  rest ;  the  legs  and  prolegs  are  moderately  short .  The 
caterpillar  is  said  to  live  "tres  cachee."  The  chrysalis  has  a  form  which 
diflfers  from  the  type  of  the  Lycaeninae  in  scarcely  anything,  excepting  the 
posterior  termination  of  the  abdomen.  The  prothorax  is  very  large  ;  the 
head  is  completelj^  ventral  ;  the  general  form  of  the  body  is  a  little  more 
elongated  than  in  most  Lycaeninae ;  the  metanotum  is  pretty  large,  but 
the  abdomen  tapers  posteriorly  with  considerable  regularity  to  a  point,  this 
point  being  the  cremaster,  which  is  triangular,   its  sides  continuing  the 
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course  of  the  sides  of  the  abdomen,  luid  is  covered  on  tlie  sides,  at  the  tip, 
and  even  on  tiie  upper  edge,  with  very  long  hooks,  so  that  here  it  does  not 
at  all  agree  with  the  characteristic  form  of  the  Lycaeninae  ;  the  body  is 
covered  spar.selv  witli  very  short  pile,  shorter  than  that  of  the  caterpillar, 
and  witli  the  very  infrequent,  long,  spiculiferous  bristles  seen  on  thclar\a, 
but  here  arranged  with  no  regularity  whatever. 

The  next  one  of  the  Lemoniinae  whose  transformations  are  known  is  an 
Asiatic  species  of  Abisara,  A.  prunosa.  The  illustrations  on  PI.  33  of 
ISIoore's  work  show  us  the  caterpillar,  seen  on  a  side  view,  as  subonisci- 
forni,  with  a  head  bearing  much  the  same  relation  to  the  body  as  we  have 
seen  in  Nenieobins,  moderately  long  legs  and  fusiform  body,  and  covered 
with  very  long  hairs,  apparently  not  more  than  six  or  eight  to  a  segment ; 
the  description  says  "numerous  dorsal  and  lateral  short  fine  hairs,"  which 
we  presume  means  a  pile  in  addition  to  the  long  hairs  represented  on  the 
plate.  The  chrysalis  also  is  fusiform,  as  seen  from  a  top  view,  and 
covered  sparsely  with  long  hairs,  but  is  poorly  drawn,  so  that  one  can 
hardly  venture  to  say  more,  excepting  that  there  is  no  indication  that  the 
head  can  be  seen,  and  the  termination  of  the  abdomen  is  apparently  almost 
precisely  like  that  of  Nemeobius,  excepting  that  it  is  a  little  more  atten- 
uated. 

The  only  other  information  we  have  regarding  the  Asiatic  species  is  a 
statement  of  Doherty  that  the  eggs  of  a  few  genera  he  has  examined  (he 
does  not  specify  further)  are  "not  so  high  as  wide,  smooth,  granulate  or 
prickly,  not  reticulate  nor  radiate,"  that  is  ribbed. 

We  turn  now  to  StoU',  whose  illustration  of  Euselasia  crotopus  (we  use 
the  terminology  of  Kirby)  is  given  in  figure  7  of  his  sixth  plate.  In  this 
the  caterpillar  is  repi'esented  as  strictly  onisciform,  very  short,  covered 
densely  with  hairs  rather  longer  than  a  segment,  including  a  lateral  fringe 
along  the  base  of  the  body,  with  a  mat  of  brilliantly  covered  hairs  cover- 
ing the  first  two  thoracic  segments,  accompanied  by  a  pair  of  long,  straight, 
tapering  appendages,  as  long  as  the  width  of  the  body,  which  Stoll'  calls 
spines,  but  which  we  should  rather  regai'd  as  in  greater  probability  stiif 
filaments ;  the  head  is  comparatively  large,  but  apparently  not  more 
than  half  the  width  of  the  body.  The  chrysalis  is  nearly  of  the  same 
sha])e  as  the  caterpillar,  largest  just  next  the  basal  wing  tubercles,  tapei- 
ing  more  rapidly  in  front  than  behind,  broadly  and  equally  rounded  at  each 
end,  and  covered  with  pile  shorter  than  that  of  the  caterpillar  ;  further 
detail  cannot  be  seen.  Another  species  of  Euselasia,  E.  gelon,  figured 
by  Stoll',  but  unfortunately  only  in  the  perfect  stage,  is  said  by  Bar  to  be 
nocturnal  in  habits,  processional,  the  caterpillars  following  one  another  in 
a  single  rank;  it  is  covered  with  pile  (velue),  and  "wholly  resembles  a 
caterjiillar  of  a  small  Piombyx."  The  chrysalis  somewhat  resembles  that 
of  Thecla. 
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Two  species  of  Ilelicopis,  eiulyiiiion  ami  ciipido,  arc  figured  by  Stoll', 
and  resemble  each  otliei"  considerably.  The  caterpillar  of  cndymion  is 
represented  as  having  a  head  covered  with  a  dense  red  pile,  besides  long 
white  hairs,  the  red  pile  giving  it.  in  the  rather  coarse  illustration,  a  size 
apparently  nuicii  greatei-  than  reality  ;  that  is,  of  about  the  same  breadth 
as  the  body,  and  larger  tlian  the  segment  next  succeeding;  if  tliis  is 
accurately  represented,  it  would  be  very  different  from  other  Lemoniinae  ; 
but  the  similar  character  of  the  anterior  exti-emity  of  the  chrysalis,  which 
can  hardly  be  thought  to  be  other  tiian  tapering  at  this  point,  leads  us 
to  believe  that  in  iioth  tlie  i-epresentation  of  the  pile  obscures  the  actual 
outline  of  the  liard  parts.  The  body  of  the  caterpillar  is  apparently  nearly 
cylindrical,  but  depressed.  feel)ly  fusiform,  and  a  little  more  than  three 
times  as  long  as  bi-oad.  with  frequent  long  white  hairs  as  long  as  the  body. 
The  chrysalis  is  again  of  a  siuiilar  shape  and  longer  in  proportion  to  its 
width  than  any  other  chrysalis  of  the  Lemoniinae,  being  not  greatly  less 
than  four  times  as  long  as  broad.  It  is  nearly  uniform,  but  tapers  con- 
siderably toward  the  tail,  where  it  shows  no  sign  of  being  constructed 
otherwise  than  in  otiier  Lemoniinae.  The  body  is  covered  with  long  white 
hairs,  as  in  the  caterpillar,  together  with  the  red  pile  already  referred  to 
at  the  anterior  extremity,  which  is  again  repeated  at  the  tail.  The  chrys- 
alis is  represented  as  lying  upon  the  top  of  a  leaf,  fully  exposed. 

The  caterpillar  of  H.  cupido  is  very  similar  to  the  last,  but  the  head  is  rep- 
resented as  itself  red  without  the  pile  of  the  other  species  and  yet  is  nearly 
as  large  as  that,  being  indeed  narrower  than  tlie  body  but  bi-oader  than 
the  segments  immediately  posterior  to  it.  It  should  be  remarked,  how- 
ever, that  the  head  of  the  cast-off  skin  at  pupation  is  not  at  all  larger  than 
the  front  segment  of  the  caterpillar :  now  as  tliis  is  seen  in  full  face,  we 
must  believe  that  it  represents  more  correctly  the  actual  relation  of  tlie 
head  to  the  body.  The  body,  covered  with  the  same  kind  of  pile  as  the 
other  species,  does  not  differ  from  it  sufficiently  to  call  for  comment, 
excepting  that  it  is  longer  and  slenderer  and  more  uniform,  being  about 
four  times  as  long  as  broad.  The  chrysalis  differs  considerably  from  that 
of  endyraion,  being  represented  with  the  ordinary  form  of  a  noctuid  moth, 
largest  in  the  middle,  bluntly  rounded  in  front,  tapering  to  a  point  pos- 
teriorly and  about  three  and  a  half  times  longer  than  broad.  In  this  in- 
stance it  is  represented  from  the  ventral  side,  as  is  seen  by  the  attemjit  to 
indicate  the  position  of  the  legs  ;  this  has  doubtless  been  done  in  order  to 
show  that  in  the  chrysalis  as  in  the  caterpillar  the  head  is  red,  the  head 
being  entirely  upon  the  ventral  surfece,  a  point  which  could  not  be 
shown  had  the  chrysalis  been  placed  in  the  opposite  position  ;  the  net  work 
of  pale  lines  which  are  seen  at  the  edge  is  simply  meant  to  represent  the 
long  pale  hairs  characteristic  of  this  genus  both  in  the  larva  and  chrysalis 
state.     The  position  of  the  cast-off  skin  with  the  rude  painting  of  the  leaf 
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have  led  siihsecjuciit  writers  to  state  that  tliesc  species  underp;o  their  trans- 
formations in  a  roUed-ii])  leaf,  but  there  is  no  warrant  whatever  for  such 
a  statement,  tiie  chrysalis  lieing  represented  in  both  cases  as  entirely 
exjjosed  to  view  lying-  next  the  midrib  of  the  leaf;  the  leaf  is,  indeed, 
curled  slightly  at  the  edge,  but  this  is  either  for  supposed  artistic  ettiect, 
or  else  it  is  meant  to  indicate  that  the  caterpillar  turns  the  leaf  into  a  sort 
of  trougii  for  partial  concealment ;  but,  if  so,  the  trough  is  slight  and  wide 
open,  and  there  is  not  the  slightest  .semblance  of  a  cocoon  in  the  transfor- 
mation, nor  is  anything  of  the  sort  stated  in  the  text,  but  only  that  it  is 
attiiched  by  the  tail  and  by  a  median  girth. 

These  are  all  the  data  we  have  for  the  tranisformntions  of  the  Nemeo- 
biidi.  The  i-emainder  relate  to  the  Lemoniidi,  and  are  in  fewer  cases 
illustrated.  The  first  refers  to  a  species  of  Limnas,  which  Bar  states  is 
crepuscular  in  the  imago  state  ;  his  only  mention  of  the  transformations 
is  that  they  are  attached  to  twigs  by  their  tail  alone,  but  not  free,  lying 
along  the  twig  that  supports  them  ;  this  at  least  I  take  to  be  the  mean- 
ing of  his  expression  ("soudees  le  long  de  quelques  rameaux"),  since  he 
contrasts  it  with  the  fixedness  of  the  chrysalis  in  the  genus  Thecla,  and 
the  more  so  as  he  uses  the  same  expression  with  regard  to  the  chrysalis  of 
Ancyluris  meliboeus,  wliicli  he  elsewhere  tells  us  is  suspended  head  down- 
ward without  any  transverse  girth. 

Of  this  latter  species  he  gives  a  fuller  account,  and  says  the  caterpillar 
resembles  Liparis  but  is  proportionally  broader :  that  the  sides  are  fiir- 
nislicd  witli  tul)ercles  or  solid  points  of  unequal  length  placed  in  two 
rows,  the  upper  row  being  composed  of  six  points  placed  on  the  hinder 
segments,  and  the  lower  row  of  four  shorter  points  similarly  placed  ;  pale 
fulvous  hairs  cover  the  side  of  the  entire  body,  concealing  all  the  parts 
below  them,  forming  rather  long  tufts  :  the  dorsal  portion  is  fulvous  and 
covered  with  large  velvety  black  spots  formed  of  pile,  in  the  midst  of  which 
one  may  distinguish  longer  pure  white  hairs,  cottony  at  the  tip  ;  the  size 
of  the  head  is  not  stated.  The  chrysalis  resembles  that  of  a  Thecla  ;  the 
head  is  stated  to  be  provided  with  two  short  earlets  directed  backwards  ; 
by  these  are  evidently  meant  the  prothoracic  spiracles,  and  he  must  there- 
fore have  confounded  the  head  and  prothoracic  segment ;  his  statement 
therefore  indicates  that  the  head  is  entirely  concealed  on  the  under  side  of 
the  body  ;  especially  as  he  adds  that  this  "head"  is  emarginate  in  the  mid- 
dle, which  is  exactly  the  case  with  the  prothorax  in  Neineobius,  and 
indeed  in  many  Lycaeninae,  and  is  doubtless  a  common  character  of 
Lycaenidae.  The  segments  are  said  to  be  supplied  with  the  same  tulicr- 
cles  as  the  caterpillar,  the  general  color  being  whitish  with  the  reproduc- 
tion of  the  spots  found  in  the  caterpillar. 

The  chrysalis  of  Diorhina,  closely  allied  to  the  last,  is  said  by  Bar  to 
hang  in  precisely  the  same  way.      So.  too.  Bates  states  that  Eniesis  man- 
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cl;ii)u  has  been  broil  by  liiin  and  is  suspended  by  the  tail  as  in  Stalachtis, 
anotlicr  genus  of  tiiis  tribe,  vvi>ieh  he  elsewhere  speaks  of  as  "not  flattened 
beneatli.  and  secured  rigidly  by  tlie  tail  in  an  inclined  position  without 
jrirdinir."' 

Stoir,  indeed,  figures  tlie  transformations  of  Stalachtis  calliope  ;  he 
represents  the  caterpillar  as  cylindrical  and  slightly  depressed,  of  uniform 
width  throughout,  about  three  and  a  half  times  longer  than  broad  ;  the 
head  is  hardly  more  than  half  as  wide  as  the  body,  rounded  and  hairy  ; 
the  first  thoracic  segment  bears  a  semilunate  shield  as  wide  as  the  head, 
and  a  similar  though  smaller  shield  is  found  upon  the  last  segment,  with 
bhu'k  points  on  the  intermediate  ones ;  the  segments  are  distinctly 
moniliform  and  apparently  are  elevated  at  the  base  of  slender  hairs, 
longer  than  the  segments,  which  appear  to  be  clustered  to  a  certain 
extent  in  fascicles  and  which  are  accompanied,  apparently  at  the  substig- 
matal  fold,  by  a  stouter  bristle,  as  long  as  the  width  of  the  body  on  each 
segment ;  besides  this  the  body  is  covered  with  a  shorter  pile.  The  chrysa- 
lis is  represented  without  attachment,  but  in  a  perpendicular  position  head 
downward,  and  is  described  by  Stoll'  as  being  attached  to  a  leaf  stem  by 
its  hinder  extremity  only  by  means  of  a  stiff  bristle  (poll  roide),  "hang- 
ing perpendicularly  with  its  head  toward  the  earth,  like  the  spiny 
caterpillars  of  the  tetrapod  butterflies"  :  the  chrysalis  has  a  form  very 
similar,  indeed,  to  that  of  Nemeobius,  similar  also  in  its  markings  and  in 
being  very  sparsely  covered  with  long  hairs  ;  a  dorsal  view  is  given  and 
the  anterior  extremity  is  apparently  terminated  l>y  the  prothorax. 

Finally,  we  have  the  far  more  satisfactory  illustration  of  Chrysobia,  in 
the  figures  given  by  Edwards,  and  here  we  are  also  able  to  draw  upon 
our  knowledge  of  the  species  from  specimens  kindly  sent  us  for  examina- 
tion by  Mr.  Edwards.  The  eggs  of  two  species  are  figured  and  described  by 
him,  and  these  as  well  as  those  of  the  third,  L.  virgulti,  he  has  kindly  per- 
mitted me  to  see.  They  are  flattened  spheroids,  broadly  domed  above, 
delicately  and  finely  reticulated  and  bear  at  each  angle  of  the  sharp  hexagonal 
reticulation  a  delicate  filament  no  longer  than  the  width  of  the  cells.  In 
nais  these  filaments  are  more  pointed  than  in  palmerii,  but  do  not  otherwise 
essentially  difter,  though  figured  and  described  differently  by  Edwards  ;  in 
virgulti  they  are  as  in  nais.  Such  reticulation  is  common  in  the  Ly- 
caeninae,  but  the  cells  of  the  reticulation  have  apparently  one  distinguishing 
quality  in  Chrysobia,  which  is  that  from  the  walls  of  the  cell  toward,  but 
hardly  to,  the  centre  run  low,  sharp  septae,  reminding  one  very  strikingly 
of  the  similar  feature  in  coral  polyps  :  very  probably  this  may  prove  true 
of  all  Lemoniinae  ;  while,  as  far  as  I  have  seen,  in  the  eggs  of  the  Lycae- 
ninae  there  is  no  such  radiate  arrangement  of  the  walls,  though  in  some, 
especially  in  the  Lycaenidi,  the  centre  of  the  floor  of  the  cell  may  be  thick- 
ened and  the  thickening  run  in  a  radiate  direction  toward  the  walls  of  the 
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cell  without  reaching  tlicin.  The  mieropyle  rosette,  which  I  have  seen 
only  in  nais,  is  a  deep  inf'undiijulif'orm  pit  at  the  very  centre  of  which  is  a 
secondary  minute  puncture.  That  of  palmerii  is  figured  by  P^dwards  as 
forming  a  very  broad,  cratcriform,  abrupt  pit.  The  caterpillars  at  birth 
have  been  excellently  figured  by  Mr.  P^dwai-ds,  but  as  I  have  already 
ofiven  the  characteristics  observed  in  specimens  they  need  not  be  re])i'ated 
licre.  Mr.  Edwards  has  kindly  sent  me  a  caterpillar  of  Chrysobia  ver- 
gulti  in  its  second  stage,  which  is  the  only  one  of  the  later  stages  of  the 
caterpillar  1  have  seen  in  this  tribe  :  but  Mr.  Edwards  figures  that  of 
Chrysobia  nais  in  an  excellent  manner.  In  this  it  appears  that  the  cater- 
pillar is  strictly  cylindrical,  nearly  equal,  tapers  very  gently  from  the 
middle  of  the  body  backward,  more  rapidly  at  the  extreme  tip,  scarcely 
tapers  forwards,  and  has  somewhat  abbreviated  legs  and  prologs.  The 
head,  which  is  constructed  precisely  as  I  have  described  that  of  Nemeo- 
bius,  is  relatively  lai'ger,  being  about  three-fourths  the  greatest  width  of 
the  body,  and  therefore  not  greatly  narrower  than  the  segment  imme- 
diately posterior  to  it;  according  to  Edwards,  it  is  "partly  covered" 
by  this  but  not  retractile  ;  the  posterior  border  is  dorsally  emarginate 
as  in  Nemeobius,  and  long  hairs  are  found  upon  it  up  to  the  summit. 
The  body  is  covered  with  longitudinal  rows  of  spreading  fascicles  of 
short  hairs,  two  upon  either  side  besides  a  stigmatal  series  of  longer 
hairs  ;  some  long  arching  hairs  are  also  found  at  each  extremity  of  the 
body,  and  the  first  thoracic  segment  is  covered  with  a  divided  dorsal  shield 
not  conspicuously  more  corneous  than  the  other  parts  of  the  body,  bristling 
with  hairs.  The  chrysalis  has  a  shape  precisely  like  that  of  Nemeobius, 
excepting  in  being  slightly  longer,  and  like  it  is  attached  both  bj^  the  tail 
and  by  a  girdle  round  the  middle  ;  the  ventral  surface  is  nearly  flat,  with  a 
sinuate  curve  ;  the  body  is  sparsely  covered  with  not  very  long  hairs  and 
the  cremaster,  while  completely  independent  and  protruding,  is  not  pointed 
but  apically  truncate. 

We  think  that  it  will  appear  very  clearly  from  this  review  that  the 
structure  of  the  early  stages  and  the  transformations  of  the  Lemoniinae  are 
not  widely  different  from  those  of  the  Lycaeninae,  by  no  means  sufiiciently 
so  to  support  the  separation  of  the  two  groups  as  distinct  families.  There  is, 
indeed,  no  more  difficulty  in  harmonizing  the  somewhat  curious  differences 
one  sees  in  the  larval  and  pupal  forms  of  the  Lemoniinae  than  there  is  in 
those  of  Lycaeninae  ;  there  is  no  more  difficulty  in  retaining  any  one  of  them 
within  the  group  than  there  is  in  retaining  among  the  Lycaeninae  such 
forms  as  Sjjalgis,  figured  liy  Moore,  or  Curetis,  figured  by  Horsfield,  or  our 
own  Feniseca.  On  the  other  hand  the  subdivision  of  the  subfamily  suggested 
by  Godman  and  Salvin  would  seem  to  be  borne  out  by  the  characteristics 
of  the  early  stages.  For  it  would  appear  that  we  may  even  be  able  to 
separate  these  two  groups  by  characters  drawn  from  the  early  stages.     It 
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would  seem  as  if  in  tlie  Ncincohiidi  tlic  eggs  might  be  characterized  by 
being  nearly  smootli  witli  shglit  reticulation  ;  the  caterpillars  as  densely 
clothed  with  pile,  conspicuously  so  in  certain  definite  regions,  especially  at 
the  two  extremities  of"  the  l)ody  ;  and  the  chrvsalids  would  appear  to  be 
always  girt  round  the  middle  ;  while  on  the  other  hand  in  the  Lemoniidi, 
as  far  as  we  yet  know,  the  eggs  are  deeply  reticulate  and  filamentous,  the 
caterpillars  are  provided  with  fascicles  of  hairs  definitely  arranged  in 
longitudinal  series  along  the  body,  giving  them  the  appearance,  as  Bar 
expresses  it,  of  a  Liparis  ;  while  the  chrysalis  is  usually  not  girt  around 
tiie  mi<ldle,  but  supported  stifHy  by  the  tail  alone,  the  only  exception  thus 
far  known  being  in  the  species  of  Chrysobia  figured  by  Edwards. 

The  food  plants  of  several  of  the  Nemeobiidi  are  known  and  they  are 
very  various,  belonging  to  all  the  main  divisions  of  exogenous  plants 
excepting  the  gymnosperms.  Nemeobius  feeds  on  Eumex  (Polygonia- 
ceae)  and  perhaps  Prinuila  (Primulaceae)  ;  Abisara  on  Ardisia  (jNIyrsi- 
neaceae)  ;  Helicopis  endymion  on  Passifiorae  and  H.  cupido  on  Kutaceae. 
Of  the  Lemoniidi  we  know  the  food  plant  of  Lemoniasonly,  which  is  Pro- 
sopis  (Leguminosae).     The  Ciamopetalac  seem  to  be  the  favorites. 


CALEPHELIS   GROTE   AND   ROBINSON. 

Calephelis  Grote-Rob.,  Trans.  Am.  eiit.  soc,  ii :  310  (18C9). 

Type. — Papilio  caeneus  Linn. 

.Ja,  ja,  wir  sind  im  Hinmiel,  susses  Lieb, 
Siehst  du  die  Bluiiieii,  die  dort  unten  spieleii, 
Die  Schmetterlinge,  die  dazwisohen  flattern, 
Und,  neckeiid,  biinteii  Diamentenstaub 
Den  armeii  Bliindein  in  die  Augen  werfen? 

Heine. — Almansor. 

.  .  .    every  thing  that  grows 
Holds  in  perfection  but  a  little  moment. 

Shakespeare.— (SonjteJ. 

Imago  (54:7).  Heart  quite  small,  densely  tufted  with  a  nearly  uniform  pile  of 
rather  short,  curving  hairs.  Front  a  little  full,  especially  below,  where  it  is  slightly 
protuberant  and  surpasses  the  front  of  the  eyes,  while  in  the  other  parts  it  only  equals 
them  ;  scarcely  half  as  high  again  as  broad,  fully  as  broad  as  the  eyes  on  a  front  \'lew, 
the  sides  slightly  approaching  each  other  below ;  upper  border  well  curved  in  front  of 
the  antennae,  its  edge  a  little  rounded  off,  in  the  middle  projecting  strongly  and  nar- 
rowly between  the  antennal  pits,  where  it  is  not  arched  transversely ;  lower  border 
broadly  and  fully  rounded ;  from  the  middle  of  a  line  drawn  between  the  upper  pos- 
terior angles  of  the  eyes,  a  moderately  deep  sulcation  runs  to  each  antenna,  separat- 
ing the  otherwise  scarcely  elevated  centre  of  the  vertex  from  the  slight  tuberculous 
swellings  behind  each  antenna,  which  in  their  turn  are  separated  by  deeper  sulcations 
from  the  margin  of  the  eye ;  the  central  sulcations  cross  eacli  other,  passing  a  little 
behind  a  line  connecting  the  eyes,  and,  by  their  union,  forming  a  sort  of  pit.  Eyes 
neither  large  nor  full,  naked.  Antennae  inserted  with  the  posterior  portion  of  their 
base  in  the  middle  of  the  summit,  in  distinct  pits,  separated  by  a  slight  but  perfectly 
marked  wall,  not  more  than  equalling  the  diameter  of  tlie  stalk ;  nearly  half  as  long 
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ajjain  as  the  abdomen,  composed  of  tliirty-two  joints,  of  which  twelve  form  the  cyliu- 
drical,  depressed  clul),  which  is  very  gradually  thickened,  less  than  twice  the  breadth 
of  the  stalk,  about  five  times  as  long  as  broad,  terminating  in  a  very  blnntly  rounded 
apex,  in  which  three  or  four  joints  participate.  Palpi  very  small,  slight  and  short,  not 
more  than  equalling  the  length  of  the  eye,  the  last  joint  not  half  the  length  of  the 
penultimate,  all  the  joints  but  the  last  clothed  beneath  with  a  mass  of  long,  projecting 
scales,  accompanied  l)y  a  few  long  or  scale-like  hairs;  the  last  joint  partakes  of  the 
same  character  to  a  very  slight  degree. 

Patagia  long  but  not  very  narrow,  arched  slightly  and  somewhat  tumid,  the  outer 
border  a  little  hollowed  near  the  middle,  leaving  the  posterior  lobe — or  the  apical  half 
of  the  whole  piece — about  three-quarters  the  width  of  the  base  and  equal,  the  apes 
broadly  rounded. 

Fore  wings  (39 :  10)  considerably  more  than  half  as  long  again  as  broad,  the  costal 
margin  very  slightly  curved  at  base  and  tip,  nearly  straight  along  the  middle,  the 
apical  angle  slightly  less  than  a  right  angle,  scarcely  rounded,  sometimes  subfalcate; 
outer  margin  nearly  straight,  scarcely  rounded  above  the  middle  of  the  lower  median 
interspace,  below  that  receding  a  very  little,  the  inner  border  straight,  the  outer  angle 
scarcely  rounded.  Costal  nervure  terminating  a  very  little  before  the  tip  of  the  cell ; 
subcostal  nervure  with  three  superior  branches,  the  third  forking  somewhat  beyond 
the  tip  of  the  cell;  internal  nervure  short  and  running  into  the  submedian  close  to  the 
base. 

Hind  wings  with  the  costal  margin  abruptly  shouldered  and  slightly  plicated  at  the 
base,  beyond  straight,  the  apical  portion  curving  a  little;  outer  border  pretty  welj 
rounded,  especially  above,  the  upper  angle  rather  abrupt  but  rounded  off  a  little,  the 
inner  border  slightly  convex  at  first,  the  apical  four-fifths  slightly  excised,  the  outer 
angle  rather  abrupt  but  rounded  offa  little.  Precostal  nervure  very  feeble,  running  only 
from  the  bending  of  the  costal  nervure  half  way  to  the  margin,  in  the  direction  of  the 
basal  part  of  the  costal  nervure.  Cell  half  the  length  of  the  wing,  and  three  and  one- 
half  times  longer  than  broad.  Submodiau  nervure  terminating  on  the  outer  border,  near 
the  anal  angle;  internal  nervure  termiaatiug  a  little  beyond  the  middle  of  the  inner 
margin. 

Fore  legs  long,  slender  and  cylindrical  (?),  or  exceedingly  short  and  minute,  but 
comparatively  stout,  and  aborted  ( (J )  ;  clothed  like  the  other  legs  (  ?  ) ,  or  abundantly 
furnished  with  long,  recumbent  scales  and  hairs,  the  trochanter  attached  to  the  tip  of 
the  coxa  ( J)  ;  fore  tibiae  three-flfths  (?)  or  one-fourth  (J")  the  length  of  the  hind 
tibiae ;  fore  tarsi  more  than  f our-flfths  (  ?  ) ,  or  about  two-fifths  ( ^ )  the  length  of  the 
tibiae;  either  consisting  of  a  single,  rather  stout  joint,  rounded  at  the  tip,  and,  like  the 
tibiae,  entirely  without  armature  (  J  ) ,  or  agreeing  almost  entirely  in  character  with  the 
Other  legs,  although  the  ternii\ial  joint  is  unsealed  (but  apically  armed  like  the  others), 
and  the  spines  are  almost  entirely  absent  from  the  whole  tarsus,  although  the  spurs  are 
very  well  developed  (  ?  ).  Middle  tibiae  a  little  longer  than  the  hind  pair,  armed  with 
but  very  few  scattered  minute  spines,  and  furnished  at  tip  with  a  pair  of  pretty  short, 
rather  slender  spurs,  clothed  with  scales  at  their  base.  First  joint  of  tarsi  nearly 
equal  to  the  three  following  joints  combined,  while  they  diminish  in  regular  ratio,  the 
fifth  equalling  the  third ;  furnished  beneath  with  quite  long  and  slender,  not  very  fre- 
quent spines,  mostly  confined  to  an  outer  row  on  either  side,  the  apical  spines  of  each 
joint  longer  than  the  others,  and  a  little  curving;  claws  very  small  and  pretty  slender, 
compressed,  tapering,  finely  pointed,  rather  strongly  and  regularly  curved  :  paronychia 
double,  each  lobe  as  long  as  the  claw,  equal,  curving  a  little,  the  upper  tapering  to  a 
fine  point,  and  running  close  beside  the  claw,  the  lower  equal  and  blunt-tipped ;  pul- 
villus  very  small,  circular,  sessile. 

Male  abdominal  appendages  with  the  lateral  alations  of  the  upper  organ  united 
above  by  about  half  their  length,  leaving  a  slender  notch  between  them ;  distal  half  of 
the  elbowed  inferior  arm  arcuate,  curving  upward,  reaching  the  rounded  hind  border 
of  the  alation.  Clasps  with  the  basal  half  buUate,  the  outer  slender  and  cylindrical, 
the  basal  superior  finger  half  as  long  as  the  clasps,  very  slender,  aculeate,  setose. 
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Tills  goiuis  ot'  iiiik(.Hl-i'yi.'d  LiiuoiiiiiKR'  is  almost  jicculiar  to  North 
America  and  tlic  only  one  yet  known  to  occur  in  the  eastern  United  States 
north  of  Florida.  Its  home  is  in  ncntli  tropical  continental  America 
where  not  a  tew  species  are  found  :  it  extends,  however,  into  the  warmer 
parts  of  the  temperate  zone  and  three  or  four  sjvecies  are  found  in  the 
southern  halt'  of  the  I'nited  States  ;  one  ol'  tlicni  lias  long  been  known  in 
the  Carolinian  reirion,  two  or  more  are  fomid  in  the  arid  jiarts  of  the 
west,  and  onceovers  a  wide,  though  as  yet  unknown,  extent  of  the  coun- 
try and  has  been  foinul  on  a  few  occasions  in  our  northern  states.  The 
northern  species  has  not  yet  been  found  within  the  limits  of  New  Eng- 
hmd,  althouijh  first  discovered  not  far  from  its  boundaries.  It  ])robably 
ranges  to  Hrazil. 

The  butterflies  of  this  group  comprise  some  of  tiic  smaller  Lcmoniinae  ; 
the  wings  are  rather  regularly  rt)uiided  and  of  a  dull  dark  red,  darker 
above  than  beneath,  traversed  by  slender,  parallel,  arcuate  series  of  short 
blackish  dashes  ;  a  marginal  plumbeous  or  steel  colored  stripe,  a  similar 
but  tortuous  one  in  the  middle  of  the  cuter  half  of  the  wint;-  and  between 
these  two  a  series  of  blackish  dt)ts.  The  only  recollection  I  have  of  their 
flight  as  seen  in  my  boyhood  is  that  they  did  not  rise  more  than  a  foot  or 
two  above  the  ground. 

Their  transformations  are  altogether  unknown. 


EXCURSUS   XXV.— THE  NAMES   OF  BUTTERFLIES. 

Vous-ini-ines  dans  ces  lieux  vous  serez  appelfs, 
Vous,  le  deriik-r  degrt  de  cette  grande  fichelle, 
Vous,  insectcs  sans  iiombre,  on  volants  ou  sans  aile, 
Qui  ranipez  dans  les  champs,  sueez  les  arl)risseaux, 
Touil)illonnez  daus  les  air,  ou  jouez  snr  les  eaux 

LA  je  place  le  ver,  la  nvmpbe,  la  clienille; 
Son  lils,  beau  parvenu,  honteux  de  sa  faniille 
L'iusecte  de  tout  rang  et  de  toutes  coulcurs, 
L'habitant  de  la  fange.  et  les  bfltcs  des  fleurs. 

Dklu-lk. — L'Hommc  Oes  Champs. 

WiLEN  in  the  preparation  of  the  present  work  I  found  myself  com- 
pelled by  my  study  of  the  fauna  to  make  use  of  a  scientific  terminology 
very  different  from  that  then  in  ordinary  use,  it  seemed  as  if  it  might 
be  desirable  that  at  least  our  commoner  species  shoidd  have  English  names, 
which  might  in  time  become  settled  and  then  endure  through  all  possible 
variations  of  scientific  terminology.  I  noticed  that  in  all  the  jjopu- 
lar  British  works  upon  butterflies,  an  English  name  was  almost  invariably 
given,  and  that  the  names  adopted  by  difi'ereut  authors  did  not  always  agree. 
It  appeared,  therefore,  to  be  probal)le  that  many  of  them  were  manu- 
factured for  the  occasion.  Some  were  extremely  pretty,  others  appeared 
forced.     I  noticed,  further,  that  for  the  similar  convenience  of  agriculturists 
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an  English  name,  often  bungling  and  difficult  to  renienibcr,  a  translation 
perhaps  of  an  awkward  scientific  name,  was  given  to  insects  treated  of  in 
economical  reports  ;  and,  further,  that  Gosse,  an  Englishman  who  came 
to  this  country  in  his  youth  and  wrote  very  interestingly  of  oiu"  animals, 
almost  invariably  applied  a  name,  apparently  of  his  own  coining,  to  the 
butterflies  with  whi<li  he  here  came  in  contact.  I  therefore  made  an 
attempt  to  introduce  such  names  into  oin-  nomenclature,  where  they  had 
not  already  been  given,  endeavoring  to  adopt  from  the  English  such  gen- 
eric terms  as  fritillary,  hair-streak,  etc.,  for  similar  butterflies  of  our  own 
country,  and  to  coin  appropriate  names  where  re(]uired.  I  published  a 
list  of  this  sort  in  the  first  volume  of  Psyche,  which,  strangely  enough, 
met  wit!)  most  violent  opposition,  an  opposition  which  appeared  to  me  to 
be  entirely  unreasonable  and  certainly  out  of  all  proportion  to  the  adjudged 
crime. 

Accordingly  in  the  present  work  I  have  again  attempted  to  collate  all 
the  names  that  I  could  find  that  had  been  given  to  oiu-  different  butterflies 
and  to  select  from  among  them  that  one  which  seemed  most  worthy  of 
permanence,  as  my  contribution  toward  a  popidar  terminology.  Of  course 
in  this  case  precedence  is  of  no  consequence,  and  local  names  applicable 
to  another  continent  can  scarcely  be  used.  But  I  have  not  hesitated  to 
devise  names  for  such  as  have  not  already  received  them,  in  the  hope  that 
they  may  sometime  be  favorablj-  received.  Exception  was  made  to  my 
first  list  on  the  ground  that  such  names  should  have  a  real  popular  value 
and  origin  :  and  this  oljjection  is  unquestionably  valid.  But  that  attempt 
and  the  present  are  only  efforts  at  the  introduction  of  names  which  may 
hereafter  become  as  strictly  popular,  in  a  technical  sense,  as  those  which 
have  been  given  to  certain  common  butterflies  in  other  parts  of  the  world. 
They  must  once  have  been  named  by  some  one  and  the  practice  is  common 
among  ornithologists  ;  only  recentl}'  Mr.  Sclater  was  complimented  in  the 
columns  of  Nature  for  iiis  success  and  good  judgment  in  this  matter.  I 
have  further  support  in  the  fact  that  one  finds  among  the  early  authors  on 
the  continent  of  Europe  many  attempts  of  this  same  kind,  where  common 
names  have  been  applied  which  may  or  may  not  have  come  down  to  us  at 
the  present  time.  Thus  taking  up  the  other  day  the  old  work  of  Sepp  on 
Dutch  butterflies,  I  found  such  names  as  "konings-mantel"  (a  curious 
variation  from  the  German  trauermantel)  given  to  antiopa,  "distelvink"  to 
cardui,  "nommer-vlinder"  to  atalanta,  and  to  others  not  found  in  this 
country  such  odd  names  as  "de  eike  page"  and  "liooi-beestje."  I  should 
be  sorry  if  old  Sepp  had  not  taken  this  liberty.  This  is  my  warrant  and  my 
only  warrant  for  the  introduction  of  such  names  in  the  j)resent  work.  It 
seems  to  me  that  they  will  possibly  serve  a  useful  purpose,  and  certainly 
they  can  do  no  one  any  harm.  They  can  be  simply  ignored.  They  will 
only  survive  if  fitted  to  do  so. 
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One  examining  tor  tlie  fii-Ht  time  tlie  .scieiititic  tciiiiiiiulojiy  of  Inittertiies 
woiilil  1)0  interested  lit  socinn- how  largely  llic  names,  and  especially  the  early 
ones,  had  been  bestowed  l)v  anthors  who  had  rceeivcd  a  classical  ednca- 
tiou.  and  how  extensively  the  Greek  mythology  figured  in  the  nomencla- 
ture of  these  creatures.  The  many  forms  of  the  name  of  Venus  in 
particular  would  strike  one.  Much  of  this  is  certainly  due  to  the  exanijile 
set  hy  the  first  great  nomenclator  of  zoology,  Linne,  who  applied  also  the 
names  of  Greek  heroes  in  the  Trojan  war  to  a  very  large  number  of  swallow 
t:iil  butterflies,  and  his  example  has  been  followed  by  lepidopterologists 
down  to  the  present  day.  A  few  notable  exceptions  will  be  found  in  later 
times  when  names  of  old  Scandinavian  mythical  heroes  were  introduced  into 
the  nomenelatiu-e  of  European  butterflies  ;  and  in  our  own  country  Ilaiiis, 
when  he  found  so  large  a  number  of  skipjiers  unnamed,  bethought  him- 
self of  a  new  device,  which  was  the  use  of  the  names  of  Indian  chiefs  of 
greater  or  less  historic  fame  which  have  come  down  to  us,  and  his  exam- 
ple, first  followed  by  Edwards  and  myself,  has  been  taken  up  by  nearly- 
all  subsequent  writers,  so  that  the  bulk  of  the  specific  names  of  our  Pam- 
idiilidi  arc  now  drawn  from  those  of  the  dusky  red  aborigines  of  our 
country. 

As  to  the  very  word  "butterfly"  itself,  there  has  been  much  written, 
but,  strangely,  as  it  seems  to  me,  the  persons  best  qualified  l)y  their  philo- 
logical learning  are  least  assured  concerning  the  derivation  of  the  name. 
Skeat  and  Murray  can  hardly  be  entomologists.  "It  has  amused  many 
to  devise  guesses  to  explain  the  name,"  says  Skeat.  Mr.  Frederick  Clark- 
son,  in  the  Canadian  entomologist  (xvii :  44)  thinks  there  is  good  reason 
to  l)elieve  that  the  root-meaning  of  the  word  "dates  back  to  early  Egyp- 
tian history,  and  as  a  hieroglyphic  it  is  synonymous  as  representing  the 
qualities  of  completeness  and  perfection  ^yhieh  characterize  the  soul."  All 
of  which  I  in  my  ignorance  judge  to  be  humbug.  One  distrusts  much  of 
the  reasoning  drawn  from  hieroglyphs,  for  it  would  seem  in  general  that 
almost  any  meaning  can  be  drawn  from  them  by  dilettanteism  if  only  suf- 
ficient ingenuity  is  put  in.  An  English  writer,  whose  name  I  do  not  now 
recall  (was  it  Miss  Mitford?),  has  strenuously  upheld  the  idea  that  a 
butterfly  was  simply  a  better  sort  of  fl}',  laughing  to  scorn  the  common 
notion,  which  seems  to  me,  as  I  think  it  must  to  all  entomologists,  to  Ijc 
unquestionaljly  the  correct  one.  that  the  word  is  simply  an  ex])ressive  name 
given  to  the  commonest  form  of  luitterfly  that  is  found  in  Europe,  where 
the  name  arose,  namely,  the  buttei-flies  of  the  genus  Eurymus,  Avhich  aie 
ordinarily  of  much  the  same  kind  of  yellow  that  one  finds  on  the  buttercup, 
whence  the  name  of  both.  One  feels  the  greater  confidence  in  this  be- 
cause the  term  is  applied  in  so  many  different  languages  in  much  the  same 
way.  In  Anglo-Saxon,  it  is  buttor-fleoge,  which  is  simply  butterfly ; 
while  some  of  the  variations  of  this  term  in  otlicr  languages  are  tlie  DiUch 
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botervlieo-,  eurlicr  hotervlicslie,  the  German  butterfliegc,  aiul  tlie  earlier 
German  form,  buttervogel.*  Otlicr  variations  of  the  same  name  will 
appear  in  the  poetical  quotations  from  different  languages  which  we  have 
scattered  throughout  the  present  work.  Murray  in  his  New  English 
dietionarv  gives  various  extracts  showing  the  early  use  of  this  name,  the 
earliest  in  the  Anglo-Saxon  being  as  far  back  as  1000  by  Aelfric.  Chaucer 
o-ives  it  in  anotiier  form  :  "swicli  talkyug  is  nat  worth  a  boterflye." 


CALEPHELIS  BOREALIS.— The  large  metal-mark. 

[The  large  nietal-niark  (Grotc);  the  steel  speck  (ScuiUler).] 

Ki/mphidia  borealis  Grote-Kob.,  Aim.  lye.  Catephelis  borealis  Grote,  Cau.  eat.,  v  :  144 

nat.  hist.  N.  Y.,  vlii:  3.31-353  (1866).  (18T3)  ;-Fi-ench,  Butt.  east.  U.  S.,  2.53  (1886). 

Charii!  (Calephelis)   borealis  Grote-Rob.,  Charts  lavenui  f  Godm.-Sa\-v.,Ji\ol  centr. 

Trans.  Amer.  ent.  soe.,  ii:310  (ISffll).  amer.,  Rhop..i:  430-431  (1886). 

Cliaris  borealis  Kirb.,  Syu.  catal.  Lep.,  319  NymphUHa  (/eda  Boisd.,  Mss. 

(1871). 

Polystichtis  borealisSmM.jSyst.Tev.  Am.  Figured  by  Glover,  111.  N.  A.  Lep.,  pi.  H 

uw.,  29(1872).  fig.  3  (ined.). 

Atoms  of  color  thou  hast  called  to  life, 
(We  name  them  buttei-llies),  Hoat  lazily 
On  clover  swings,  their  drop  of  honey  made 
By  thee,  dear  queen,  already  for  their  need. 

Mary  Butts.— ^4  Qtiest. 
A  rich  mantle  he  did  wear 
JIade  of  tinsel  gossamer, 
Br-starri'il  oviM'  with  a  few 
Diamond  drops  of  morning  dew. 

Mennis  and  Smith. — King  Oberoii's  Apparel. 

Imago  (6:  2;  14:  16).  Head  covered  behind  with  blackish  fuliginons  scales  ;  behind 
the  eyes,  excepting  above,  with  a  rather  broad  belt  of  satt'ron  scales ;  above  with  black- 
ish fuliginous  scales  and  liairs,  with  scattered  reddish  satt'ron  ones,  especially  in  a 
little  patch  behind  the  base  of  each  antenna:  lower  portion  of  front  saflVon,  tinged 
strongly  with  reddish  above.  Antennae  blackish,  darkest  above,  slightly  and  minutely 
specked  with  reddish,  annulated  rather  narrowly  at  the  base  of  each  joint  of  the  stem, 
particularly  above,  with  white,  the  apical  two  joints  of  the  club  dull  reddish  luteous. 
Palpi  saflron,  pale  in  the  upper  portion  of  the  sides,  the  apical  joint  blackish,  par- 
ticularly above.     Tongue  very  pale  luteous,  fuscous  at  tlie  very  base. 

Thorax  above,  together  with  the  patagia,  covered  with  blackish  fuliginous  and  some 
paler  scales  and  hairs,  beneath  satt'ron.  Legs  satt'ron  colored,  the  tarsi  duskier,  the 
apex  of  the  tibiae  and  tarsal  joints  infuscated ;  spines  dull  luteous  ;  claws  dark  luteous. 

Wings  above,  dull  brownish  yellow,  having  a  cinnamoneous  tinge,  in  great  measure 
concealed  by  a  heavy  sprinkling  of  brownish  and  blackish  fuliginous  scales,  the  latter 
often  collected  iuto  obscure,  transverse  stripes  and  the  wings  consequently  presenting  a 
grimy  and  rusty  appear.ance.  On  the /ore  v;inys  three  of  these  stripes  are  equidistant 
from  one  another  within  the  cell,  and  reach  from  the  subcostal  to  the  subniedian  ner- 
vure;  another  marks  the  outer  limit  of  the  cell;  while  a  larger  median  one  crosses  the 

*  Compare  our  own  \-M\\bird  forCoccinellii.  Ladybird,  ladybird,  tly  away  home, 

as  in  the  common  distich,  which  r;m  difl'cr-  Your  liousc  is  on  fire  and  your  children  will 

ently    in     my    childhood    from   what    is  set  roam, 
down  in  the  books.     I  was  taught  to  say:— 
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antorior  linlf  of  the  wiiisr  at  ono-lliird  the  ilistiince  from  the  tip  of  the  cell  to  the  outer 
niarsiii.  its  jie'ieral  direction  at  rifflit  atiiiles  to  tlic  costal  bonier,  bent  at  more  tlian  a 
riiiht  nniile  in  the  upper  meilian  interspace  anil  terminates  a  little  beyonil  tl\e  middle  of 
the  inner  border ;  between  tlie  median  stripe  and  tlie  ontor  l)order,  but  nearer  the  former 
and,  excepting;  in  the  most  of  the  sulicostal  area,  iiarallel  to  its  outer  border,  is  an 
irreirularly  sinuous  thread  of  steel  colored  scales,  sli<;litly  intensified  by  an  external 
lining  of  blacicish  fuliirinous  scales;  followini:  it  from  behind  forwards,  it  suddeidy 
turns,  ill  tlie  miihlle  of  the  lower  sulicostal  interspace,  forwards  and  outwards,  after- 
wards curving  forwards  and  losing  itself  before  attaining  the  costal  margin  ;  there  is 
a  submarginal  straight  thread  of  similar  scales  edged  obscurely  on  eitlier  side  with 
brownish  and  blackish  fuliginous  scales,  distant  by  half  an  interspace  from  the 
outer  border  and  followed  witlnn,  at  the  distance  of  an  interspace  from  the  outer 
border,_by  a  series  of  small  blacli  spots  in  tlic  mi<ldle  of  eacli  interspace,  that  in  the 
niedio-snbmedian  double;  besides  tliese  marl<ings  tlie  wing  is  greatly  but  not  regularly 
obscured  by  dusky  scales,  the  brightest  tints  being  found  near  the  outer  portion  of 
the  cell  and  the  outer  border  of  the  wing;  fringe  brownish  fuscous,  a  little  paler  on 
the  .anterior  and  posterior  part  of  the  wing  and  with  a  pale  line  just  before  the  miildle  of 
the  fringe.  A  median  slenderer,  blackish  stripe  crosses  the  hind  wings ;  the  general 
direction  of  its  anterior  half  is  at  right  angles  to  that  of  Its  lower  half,  bent  in 
the  middle  of  the  upper  median  interspace  at  about  two-thirds  the  distance  from  the 
base  to  the  outer  border  of  the  wings ;  the  upper  half  is  nearly,  though  irregularly 
continuous,  excepting  in  the  upper  subcostal  iutersp.ace  where  it  is  I'emoved  outward 
to  a  cousider.able  distance ;  the  lower  half  consists  of  a  series  of  short  lines  each 
crossing  an  interspace,  subparallel  and  removed  consecutively  farther  inwards.  Within 
this  median  b.and  the  wing  is  nearly  uniformly  infuscated  and  to  a  greater  extent  tlian 
outside  of  it ;  the  dusky  scales  are,  however,  clustered  to  some  extent  into  short,  slightly 
curving,  blackish,  transverse  lines,  the  most  conspicuous  of  which  is  the  one  which 
marks  the  outer  limit  of  the  cell.  Beyond  the  mesial  stripe  and  subparallel  to  it,  at 
about  one-third  the  distance  to  the  outer  border,  is  a  continuous  sinuous  thread  of 
steel  colored  scales,  bordered  on  cither  side,  but  especially  externally,  with  blackish 
fuliginous  scales;  there  is  a  similar  but  regularly  curving  steel  colored,  submarginal 
thread,  similarly  bordered  but  with  rather  lighter  scales;  between  the  two,  but  nearer 
the  latter,  is  a  curving  row  of  small  blackish  spots,  one  in  each  interspace,  excepting 
the  medio-submedian  where  there  are  two;  fringe  as  on  fore  wings. 

Beneath  of  a  rather  dark  and  pale  orange,  paler  and  duller  next  the  base,  marked 
with  transverse  black  lines  and  dots  and  transverse  series  of  steel  colored  spots.  Fore 
wings  with  four  series  of  transverse  black  lines ;  the  first,  close  to  the  base,  consists  of 
only  two  short  streaks,  one  in  the  cell  and  the  other  in  the  medio-submedian  interspace, 
about  half  way  between  the  base  of  the  wing  and  the  origin  of  tlie  first  median  ner- 
vule;  the  second  consists  of  longer  and  nearly  continuous  streaks  similarly  situated, 
but  at  the  first  divarication  of  the  median  ;  the  third  twice  as  dist.ant  from  the  second 
above  as  below,  commences  by  the  black  streak  which  limits  the  cell  apically  and  is 
continued  below  by  three  little  spots  in  the  interspaces ;  there  is  also  a  pair  of 
minute  dots  in  the  cell,  one  above,  the  other  midway  between  the  second  and  third 
mentioned  series ;  the  fourth  consists  of  an  interrupted,  transverse  row  of  narrow 
bars,  subparallel  to  the  third,  crossing  the  whole  wing ;  in  the  subcosto-median  and  next 
to  the  lowest  subcostal  interspaces,  it  is  about  midway  between  the  tip  of  the  cell  and 
the  outer  border;  in  the  lowest  subcostal  it  is  removed  considerably  inwards;  in  the 
upper  median  interspace  it  is  scarcely  within  the  dash  of  the  interspace  above,  and  in 
the  interspaces  below  it  has  a  general  direction  parallel  to  the  hinder  part  of  the 
outer  border;  in  the  interspaces  next  the  costal  bonier  on  the  outer  half  of  the  wing 
there  are  also  minute  short  dashes,  directed  backward  and  outward ;  next  the  fourth 
transverse  series  mentioned  above  there  is  a  transverse  row  of  rather  large,  nearly 
continuous,  pretty  broad,  steel  colored  lunules  edged  narrowly  with  blackish.  They 
are  subparallel  to  the  outer  border  and  lie  nearer  to  it  than  to  the  outer  extremity  of 
the  cell;  the  series  is  slightly  bent  at  the  middle  median  nervule  and  either  half  has  a 


*    ir> 
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very  slight  curve,  its  concavity  outwards  ;  tlic  upper  lialf  is  the  most  nearly  continuous  ; 
there  is  a  narrow,  straijrlit,  submarfiinal  stripe  of  steel  colored  scales,  distant  by  lialf 
an  interspace's  width  from  the  outer  border,  edged  with  a  few  discontinuous  blackish 
scales  on  the  inner  side  and  occasionally  a  few  on  the  outer  side;  following  it 
inwardly  is  a  series  of  black  dots  like  those  of  the  upper  surface;  fringe  as 
above.  Hind  wings  with  four  series  of  black  streaks  like  those  above  and  similarly 
situated,  the  first  indistinct;  the  fourth  commences  in  the  costo-subcostal  interspace, 
just  beneath  the  tip  of  tlie  costal,  crosses  the  upper  subcostal  interspace  by  a  full 
interspace's  width  further  outward,  resumes  its  former  course  in  crossing  the  lower 
subcostal  and  again  leaps  to  the  same  extent  outwardly  at  the  subcosto-median  and 
upper  median  interspaces,  after  which  it  again  returns  to  its  former  direction  and  con- 
tinues interruptedly  but  with  a  uniform  direction  to  the  middle  of  the  inner  border; 
there  is  a  transverse  series  of  moderately  slender,  interruptedly  continuous,  steel  col- 
ored lunules,  scarcely  bordered  with  black,  one  in  each  interspace,  in  the  same  rela- 
tive position  as  the  transverse  series  of  lunules  in  the  fore  wing;  as  tliere  also,  the 
scries  is  Ijent  at  the  middle  median  nervule  and  the  general  direction  of  either  half  is 
a  slight  curve,  its  concavity  outwards ;  a  submarginal  steel  colored  stripe,  followed 
inwardly  by  a  row  of  black  dots,  just  as  in  the  fore  wing;  fringe  as  above. 

Abdomen  above  blackish  mingled  with  grayish  scales,  below  briglit  saffron.  Male 
abdominal  appendages  (34:  10,  11)  with  the  lateral  arms  of  the  upper  organ  bent 
strongly,  the  basal  portion  stout  and  swollen,  the  distal  tapering  with  great  regu- 
larity to  a  fine  point,  bent  slightly  upward.  Apical  half  of  clasps  bent  about  the 
middle  so  as  to  be  directed  straight  backward,  instead  of  slightly  upward  and  inward 
as  previously,  the  tip  Ijlnnt  and  rounded ;  basal  finger  about  as  slender  as  the  distal 
portion  of  the  lateral  arm  above,  but  bluntly  pointed. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  6  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

13.25 

7.25 

1.75 

4.5 

hind  tibiae  and  tarsi. . 
fore  tibiae  and  tarsi.. 

Described  from  2  S  . 

Secondary  sexual  distinctions.  On  the  upper  surface  of  the  wings  I  have 
found,  in  the  male  and  not  in  the  female,  a  very  few  untoothed  scales  so  closely  re- 
sembling others  in  similar  situations  in  the  lower  Nymphalidae  that  I  think  it  prob- 
able they  are  androconia  (46:  17);  they  are  of  a  quadrangular  form,  scarcely 
enlarging  apically ,  three  times  as  long  as  broad,  the  apex  truncate  with  rounded  angles, 
the  basal  lobes  distinct,  broad,  well  rounded;  they  measure  .15  mm.  in  length  or 
are  slightly  larger  than  the  normal  scales. 

This  very  rare  butterfly  has  only  been  recorded  from  two  or  three 
localities,  but  these  are  so  widely  distant  that  we  may  hope  for  its 
detection  at  any  point  within  tlie  limits  marked  on  our  map  (22  :  8).  It 
was  first  discovei'ed  by  Messrs.  Grote  and  Robinson  in  Coldenham, 
Orange  Co.,  N.  Y.,  and  has  since  been  taken  in  Michigan  (Austin  in 
coll.  Univ.  Mich.),  the  township  of  Ohio,  111.  (Morrison),  New  Jersey 
(Edwards)  and  Coalburgh,  W.  Va.,  a  single  specimen  or  two  (Edwards). 
I  have  also  seen  specimens  from  Tehuantepec  (Sumichrast,  Mus.  Bost. 
soc.  nat.  hist. )  which  seems  indistinguishable  and  which  in  all  probability 
is  Godman  and  Salvin's  laverna,  an  uncharacterized  species,  which  they 
rc|)ort  from  Mexico  (Presidio),  Honduras,  Panama  (Volcan  de  Chiriqui, 
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Calobre.  Lioa  Hil>  Oiknbia.  YcBeneb  aaii  E^nL  K  k  be  die 
suae  oar  species  Ins  eenabdr  a  wide  lao^.  aod  ia  aa^  ereafi  is  e» 
be  looked  fiir  na  New  M«xn».  eaetem  C<>Iorkl>.  Kaa^a^  and  Xecnt^ka.  or 
iBdeediiia]]BoecaBTpanoctkeDatt>HiBS»s«ppcJtt&crki:.  Tk<e  ^  ~^  rk 
speomeas  were  t>kea  in  Johr.  fibe  BEomk  apeamenf  ^iLtv  7.  >  j 

coo^wikoB  vitb  i&e  soocbem  species.  C  eaeoevs*.  m  is  pcvbaJrK  puTr- 
goaennr:  boc  beroad  ^BfwebaTe  aAknMrbn^ewbaBsoertr-  :^t»c7. 

F'  -—^  ~'  ■*■  -^"cenuBa:  tbe  Bfe,  bdbie  aad  ^tributwa  c:   i..-^  ..^csertfjr 
E  >.  .  an«i  ^  the  DHxe  de£Bnl>£e  staee  ^b«  is  tbe  anlj  Kpte- 

smcatiT«  ot'  the  sdl^unflr  in  tibe  BwcAerm  UiuBed  Sc30».  Ic  vooM  be 
esp«ctallv  DKnresOB^  n>  kaow  m  «iax  wsj  tb«;  '  -  ^  sa^eaiaL 

Tbe  allied  spenes.  P.  caeaeos.  b>  so  cv^mmoa  ia  tc  :bac  tke  deter- 

miaatioa  of  all  g^n^rie  ieanns  iadieearhrsc3^:e$oa^^i»c  t»  beififici^. 
This  IS  dte  mosc  oapoctaat  iKvaa  ia  oar  kaovled^  of  die  uaatfimMMEwag 
ot'  Xonb  AmefieaB  battisffies  tbat  remaii^  to  be  £Ked. 

iiST  or  iLLrsTSJ.TW'ys.—CAr.  xpfmr  f>'  Boxx.ir.r< 

gkfiwmf.  '-     "•'.  11^    ybus  lixioaaaai.  i^gvouasKS. 

PI.  C  ^.  2.    Mate.  iMdi  <iir£i>.iis.  --f  Itoki  smi  a^pinii^tas 

".4."--?.    Tlbe  sub;.  --     .  ^  CI  ^e>rv& <>£  te: stciKmiM. 
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'>j_i»iiiiifri  ITHhii  BucsiL:  LjvaeoRcie—V.t !.'»';«■  Vvuor. 

TemiftaB  $ti)rp«  Hurrf.  TbMi&iae  Swains. ;  T^hjeianiK  ?wi   ;<. 

•,;•■.•  <••  •  .  tniJivftOfc-M  Bcafls 

-  ■,«■, 

Tuagn      H««>1  small:  fcoat  Ifcu  or  a  I£ttiif  nuuiii.  ii:$tisUv  tKvc:  v  ~'      XH><v:r  T«rt«x 

s«ffM-  ...  ,  ,  ..-ajt 

lolc'  :i»  .<<B«a>  taw  ci«it>  nuikrr  liiistuivt^  l>w. 

from  oi:  -f  tllwwtMfe  uueoiHi:  patptsImM'.-  ^  - 

TtK>raLi  vTiri*i>i<.  tttou^fi  ik'>«  stwuIj.  Ut  $toa(a««>!$^  »»»«•  »«y  sci.>ttt^  $««t«C&iM«: « 

*T&t$  Hwvws  ippntrs  tu  it»rtit«ra  Fturiila      ftHwU  not  nr<>  Xar.  lT-^$l;  it  <fvc«r»dt  alMtn- 
«*MnI    nvr»ia   ^Uau>vt<rr.    S<-liwara)    was       «Sa.  CVmiw). 
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iviiijcs  with  iutonml  iicrvure  obscuro  or  obsolete ;  hiiul  wings  witli  no  precostal 
nerviire,  the  costal  extending  nearly  or  quite  to  the  tip  of  the  costal  margin,  the 
basal  half  of  tlie  inner  margin  chaiinelled  to  receive  the  abdomen.  Fore  legs  of  ma 
with  naked  tibial  spurs  and  sometimes  a  few  spines,  the  tarsi  live-jointed  and  armed 
like  the  fore  legs  of  the  female,  excepting  tliat  paronychia  and  pulvillus  are  want- 
ing, and,  in  the  place  of  the  claws,  either  slightly  nioditied  apical  spines,  or  tlie  same 
connate,  forming  a  triangular,  slightly  arcuate,  median  hook.  Middle  tibiae  as  sliort 
as  or  sliorter  tlian  tlie  lund  pair. 

Male  abdominal  appendages;  upper  organ  consisting  mainly  of  extensive  lateral 
alations,  developing  difi'erently  in  the  various  groups,  narrowly  united  at  tlie  base 
mesially,  but  always  bearing  on  either  side  beneath  a  long  and  slender,  strongly  bent 
or  curved,  tapering,  pointed  arm,  the  extremity  of  which  is  directed  eitlier  backward 
or  partially  upward;  intromittent  organ  excessively  long,  slender,  expanding  at  the 
tip;  clasps  slender,  generally  tapering  and  much  longer  than  liroad,  usually  pointed  at 
the  tip  and  but  slightly  armed  or  wliolly  unarmed. 

Egg.  Echinoid  or  demi-echinoid  in  shape,  much  broader  than  liigh,  the  centre  of 
the  summit  usually  depressed  considerably;  surface  pitted,  generally  conspicuously, 
with  deep  or  shallow  cells,  usually  bounded  by  rather  heavy  walls;  micropyle  often 
seated  at  the  bottom  of  a  deep  and  narrow  depression. 

Caterpillar  at  birth.  Generally  agreeing  in  the  form  of  the  body  with  the  mature 
condition,  but  with  the  contrasts  of  the  summit  and  sides  a  little  more  pronounced, 
sometimes  almost  or  quite  cylindrical.  Armed  at  the  angle  formed  by  the  flattened 
dorsal  region  and  the  sides,  with  a  series  of  papillae  emitting  hairs,  some  at  least  of 
which  are  exceedingly  long,  curving  backwanl  and  minutely  spiculiferous ;  also,  at  the 
fold  separating  the  sides  from  the  expanded  venter,  with  a  series  of  very  numerous 
papillae  bearing  long,  straight,  laterally  extending  hairs;  on  the  sides  one  or  more 
longitudinal  rows  of  papillae. 

Mature  caterpillar.  Head  small,  well  rounded,  narrower  than  the  narrowest  part 
of  the  body,  smooth,  more  or  less  retractile  within  the  first  thoracic  segment.  Body 
comparatively  short  and  broad,  onisciform,  the  under  surface  flattened,  the  upper 
transversely  arched,  the  dorsal  field  flattened  and  the  sides  often  more  or  less  com- 
pressed; broadly  rounded  in  front,  the  first  thoracic  segment  very  large  and  tumid, 
more  sharply  rounded  behind,  the  last  abdominal  segment  alone  being  about  as  long  as 
broad ;  otherwise  nearly  equal  or  tapering  slightly  posteriorly ;  armed  with  no  con- 
spicuous appendages ;  spiracle  of  the  eighth  abdominal  segment  almost  invariably 
above  the  line  which  the  others  follow.     Legs  and  prolegs  very  short  and  small. 

Chrysalis.  Body  short,  thick,  plump,  rounded,  with  rare  exceptions*  entirely  with- 
out angulations,  excepting  a  very  slight,  blunt  elevation  at  the  base  of  the  wings ; 
broadest  at  about  the  third  abdominal  segment,  tapering  from  there  in  either  direction, 
more  rapidly  behind  than  in  front.  Head  entirely  on  the  under  surface,  the  division 
between  tliorax  and  abdomen  only  slightly  marked.  Both  extremities  very  bluntly 
rounded;  the  whole  lower  surface  straight,  often  much  flattened.  Head  not  all 
prominent,  ocellar  prominences  wanting,  the  prothorax  largely  developed ;  wings 
scarcely  raised  above  the  general  surface,  their  edges  not  at  all  thickened.  Meso- 
thorax  stout,  not  greatly  elevated,  but  broadly  arched  longitudinally ;  metathorax 
large  at  the  sides,  narrow  in  tlie  middle.  Abdomen  large  and  stout,  at  first  broadly 
arclied  longitudinally,  in  the  po.sterior  half  the  slope  falling  very  rapidly  to  the  tip, 
which  is  on  a  level  with  the  under  surface. 

Cremaster  appressedto  the  body  (in  Feniseca,  only,  forming  an  independent  promi- 
nence), broad,  the  booklets  (again  except  in  Feniseca)  either  wanting  or  placed  in  a 
curving  row  at  the  sides  and  posteriorly,  very  slender,  generally  rather  short,  the  stem 
equal,  the  apical  portion  suddenly  expanding  into  a  transverse,  slightly  convex  lamella 
bent  strongly  over,  the  apex  transverse.  Attached  in  almost  any  position  by  a  girt 
across  one  of  tlio  basal  abdominal  segments  and  feebly  secured  behind  by  seizing  the 
silken  threads  with  the  joints  of  the  posterior  segments,  or  the  few  booklets. 

•Feniseca  Is  the  only  exception  in  our  fauna. 
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Distribution.  The  subfamily  is  represented  in  nearly  equal  numbers 
on  botli  hemispheres,  though  two  of  its  members,  the  Chrysophanidi  and 
Lycaenidi,  are  very  much  more  numerous  in  the  Old  than  in  the  New 
World.  "The  oriental  and  neotropical  regions,"  says  Lang  (Eur.  butt., 
74),  are  where  they  "chiefly  abound  and  are  most  magnificent  in  coloring 
and  design  ;  some  of  those  from  South  America,  for  instance,  may  be 
fairly  said  to  constitute  some  of  the  most  beautiful  objects  in  nature." 
Like  most  large  groups  of  butterflies,  they  are  far  more  abimdant  in  the 
tropics  than  in  the  temperate  zones,  but  even  in  the  latter,  especially  in 
Europe,  they  form  a  large  proportion  of  the  species.  A  very  few  species 
have  been  considered  common  to  both  hemispheres,  but  with  how  much 
reason  is  doubtful ;  many  genera,  however,  have  their  representatives  in 
each. 

Greneral  chciracteristics.  The  numerous  species  comprised  in  this 
subfamily,  says  Trimen  (Rhopalocera  Africae  Australis  217-8), 

though  of  small  size,  are,  as  a  rule,  remarkable  for  brilliancy  of  colouring  and  ex- 
quisite variegation  of  marking.  Richness  of  hue  is,  however,  usually  confined  to  the 
upper  surface,  which  in  the  male  sex  often  presents  one  vivid  field  of  metallic  orange- 
red  or  glistening  blue,  while  in  the  female  it  is  usually  duller,  varied  with  spots,  or 
much  sufi"used  with  grayish  or  blackish,  and  occasionally  wholly  brown,  presenting  a 
totally  different  aspect  to  that  of  the  male.  The  under  side,  on  the  contrary,  differs 
but  very  little  in  the  two  sexes  .  .  .  ;  it  is  commonly  of  some  soft  shade  of  gray  or 
brownish,  marbled  or  streaked  with  transverse  darker  or  paler  lines,  or  with  rows  of 
white-ringed  spots,  and  is  not  unfrequently  ornamented  with  very  brilliant  metallic 
dots,  usually  on  the  hind  wings. 

It  may  be  added  that  the  antennae  are  nearly  always  ringed  with  white, 
and  that  a  conspicuous  rim  of  white  scales  encircles  the  eyes.  Horsfield 
(Descr.  cat.  lep.  ins.  mus.  E.  I.  Co.,  40)  says:  "the  intermediate  pair 
[of  legs]  have  on  the  thighs,  in  all  genera,  so  far  as  I  have  observed,  a 
short,  acute  process  about  the  middle"  ;  and  illustrations  are  given  in  some 
of  his  plates.  Westwood,  too  (Mod.  class,  ins.,  ii :  358,  fig.  100:  14), 
gives  a  figure  "exhibiting  the  femoral  spur  and  tibial  notch";  but  these 
are  nothing  more  than  an  arrangement  of  the  scales  or  hairs  for  the  greater 
mobility  of  the  legs  ;  the  denuded  femora  and  tibiae  show  here  no  process 
and  no  depression  whatever. 

There  is  not  a  little  protective  resemblance  to  be  seen  in  the  markings, 
especially  of  the  under  surface  of  the  wings,  in  this  subfamily,  even  in 
our  limited  fauna.  The  early  Theclidi,  that  alight  on  gray  rocks  and 
dead  sticks  while  the  foliage  is  scant,  with  erect  wings,  can  scarcely  be 
detected,  so  closely  do  the  colors  match  the  surroundings.  The  early 
Lycaenidi  appear  in  the  time  of  violets  and  hepaticas,  whose  colors  they 
imitate,  and  Uhler  has  noticed  how  diflficult  other  species  were  to  detect  on 
the  flowers  of  a  blue  lupine  which  they  frequented.  The  striped  hair 
streaks  alight  on  leaves  where  just  such  lines  as  they  exhibit  are  a  part  of 
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the  general  make-up  of  the  scenery  ;    and   others  are   of  the  same  vivid 

green  as  the  plants  around  which  they  fly,  and  which  they  will  not  leave. 

Habits  and  haunts.     The  various  genera,  continues  Trimen  (loo.  cit.) , 

present  considerable  diversity  of  liabit,  some  preferring  to  settle  on  tlie  bare  ground, 
others  on  low  plants,  some  sporting  about  bushes,  and  others  delighting  in  the  topmost 
sprigs  of  lofty  trees.  The  majority  are  not  strong  or  rapid  in  flight,  and  all  settle  at 
very  short  intervals.*  .  .  .  Nearly  all,  if  not  the  whole,  of  the  butterflies  of  this  family, 
whgn  settled,  have  a  singular  habit  of  rubbing  the  erect  hind  wings  against  each  other, 
so  that  their  upper  surfaces  press  together  in  a  manner  resembling  that  of  the  blades 
of  a  pair  of  scissors  when  repeatedly  opened  and  shut.  The  liind  wings  are  often 
moved  backwards  and  forwards  when  half  expanded,  and  in  either  case  the  action  is 
so  marked  that  it  at  once  stamps  the  butterfly  as  a  member  of  the  Lycaenidae. 

This  movement  of  the  hind  wings  has  been  repeatedly  seen  and  re- 
marked upon  by  observers  in  all  parts  of  the  world.  Swinton  thought  he 
had  found  the  source  of  the  possible  sound  that  may  result  (none  is  per- 
ceptible to  human  ears)  in  the  structure  of  the  lowest  vein  of  the  front 
wing.  He  examined  callophrys  rubi,  and  states  that  the  vein  is  bare  and 
"crossed  at  uniform  distances  by  pronounced  striae,  which  indicate  inter- 
nal diaphragms  and  constrict  into  a  series  of  bead-like  formations."  (Ent. 
monthl.  mag.,  xiv  :  209-10  ;  Ins.  var.,  118).  This  statement  has  been 
accepted  without  examination  by  some  entomologists,  yet  it  is  not  true. 
The  vein  is  never  bare  of  scales  except  when  they  have  been  rubbed  off, 
and  the  markings  seen  by  Swinton  are  either  the  threads  of  the  enclosed 
tracheae  or  the  lines  of  pockets  for  the  attachment  of  the  abraded  scales. 
But  what  one  does  find  (in  all  Lycaeninae,  apparently,  certainly  in  all  of 
our  species)  is  that  in  the  lowest  interspace  of  the  front  wing,  next  the 
inner  mai-gin,  there  is  a  patch  of  scales  of  a  different  character  and  setting 
from  any  other  scales  on  the  under  surface.  The  patch  does  not  reach  the 
base  of  the  wing,  nor  extend  much  if  any  beyond  the  basal  third  of  the 
wing,  but  occupies  the  whole  width  of  the  interspace,  and  is  found  in  male 
and  female  alike,  just  as  the  wing  movement  is  shared  by  both  sexes  ;  the 
scales  arc  slenderer  than  those  about  them,  subfusiform  and  bluntly 
pointed,  and  very  often  erect  or  nearly  erect ;  but  they  have  one  other  im- 
portant quality  which  it  seems  to  me  signalizes  their  use,  in  that  in  the 
midst  of  scales  more  lightly  attached  and  easily  removed  than  are  those  of 
any  other  butterflies,  it  is  impossible  to  remove  one  of  these  without 
breaking  the  wing ;  they  are  firmly  set  bristle-scales,  and  on  the  oppos- 
ing part  of  the  hind  wings,  in  the  marginal  interspace,  is  a  similar  patch, 
not  so  characteristic,  of  rounded,  pavement  like  scales.  If  any  noise  is 
produced  by  the  movement  of  the  wings,  it  must  be  by  the  agency  of  these 
two  opposing  fields. 

Harris,  writing  of  our  New  England  species,  says  they  "are  found  dur- 

*Constant  (Catal.  Lepid.  Var.  23)  well  re-       niodic,  so  that  they  easily  escape  from  view, 
marks  tliat  their  flight  is  iiMci|u:d   and  spas-       although  they  never  fly  far  away. 
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ing  tlie  greater  part  of  suinmer,  in  tlie  fields  and  around  the  edges  of 
woods,  flying  low  and  frequently  alighting,  and  oftentimes  collected 
together  in  little  swarms  on  the  flowers  of  the  clover,  mint,  and  other 
sweet  scented  plants."  Every  kind  of  country,  says  another  writer,  fur- 
nishes its  kinds:  "AVoods,  downs,  fields,  roadsides  and  marshes  all  have 
their  inhabitants  belonging  to  this  [sub] family;  some  are  peculiar  to 
mountain  districts,  and  others  arc  content  with  the  cold  sunshine  of  the 
Arctic  regions"  (Lang,  Eur.  butt.,  74).  Considering  the  variety  of 
forms  peculiar  to  the  mountains  of  Switzerland  and  to  those  of  Colorado, 
it  is  noteworthy  that  not  a  single  species  characterizes  the  White  Mountains 
of  New  Hampshire,  which  yet  support  their  own  Oeneis  and  Brenthis. 
Some  of  the  species  exhibit  a  partiality  for  particular  hours  during  which 
they  fly  abroad.  Gosse  and  Lintner  have  observed  this  of  some  of  our 
species,  as  will  be  related  in  their  places.  This  is  perhaps  more  true  in  the 
tropics  than  with  us,  where  the  heat  of  the  sun  would  seem  to  be  sometimes 
too  great  for  beast  as  well  as  man.  "This  limited  and  punctual  appear- 
ance of  many  insects  is,"  as  Distant  says,  "an  interesting  and  peculiar 
phase  which  has  scarcely  received  the  notice  that  might  have  been 
expected."  But  at  whatever  hour  they  appear  they  are  the  most  spritely 
of  all  butterflies,  vivacious  even  to  audacious  pugnacity,  as  will  appear  in 
several  accounts  to  be  related.  This  is  the  more  remarkable  and  noticea- 
ble from  their  diminutive  size. 

Donzel  has  made  the  curious  observation  that  when  paired  and  flying, 
it  is  the  male  which  flies  and  carries  the  female,  in  the  Lycaenidi ;  while 
the  opposite  is  the  case  with  the  Theclidi. 

Structural  features.  The  butterflies  of  this  subfamily  show  the  last 
vestiges  of  that  atrophy  of  the  fore  legs  which  is  so  characteristic  a  feat- 
ure of  all  the  higher  groups.  Here  it  is  confined  to  the  male  and  consists 
in  a  complete  or  partial  loss  of  the  normal  terminal  appendages  ;  in  the 
highest  of  the  three  groups  composing  the  subfamily,  Theclidi,  the  tarsi  are 
armed  at  the  tip  with  a  pair  of  spines  which  are  only  slightly  larger  and 
more  curved  than  the  othei'S  ;  while  the  inferior  surface  of  the  tarsi  is 
furnished  with  an  irregular  mass  of  spines  on  either  side ;  in  the  next 
group,  Lycaenidi,  the  terminal  armatui'e  consists  of  a  single,  median, 
tapering  claw,  scarcely  curved ;  while  beneath  the  tarsi  are  supplied  with 
only  two  or  three  rows  of  spines ;  in  the  lowest  group,  Chrysophanidi, 
a  single  median  spine,  differing  from  the  others  only  in  size,  occupies  the 
tip;  while  the  under  surface  of  the  tarsi  is  armed  with  frequent  spines, 
usually  clustered  upon  the  sides. 

The  early  stages.  The  eggs  are  generally  very  thick-shelled,  echi- 
noid  or  demi-echinoid  in  shape,  studded  with  connected  elevations  or  with 
frequent  pits  ;  but  in  one  of  our  species,  the  reticulation  is  exceedingly 
faint,  so  as  to  give  the  surface  a  strikingly  different  appearance. 
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The  caterpillars  are  known  by  their  resemblance  to  wood-lice,  whence 
the  term  "onisciforni"  which  has  been  frequently  applied  to  them;  they 
are  naked  or  pilose  ;  their  legs  often  extremely  short,  so  that  they  resemble 
slugs  in  their  sliding  movement.  The  generally  minute  head,  almost 
always  wholly  retractile  within  the  greatly  enlarged  first  thoracic  segment, 
the  coalesced  condition  of  some  terminal  joints  of  the  body,  and  the  atro- 
phied legs — features  shared  in  part  by  the  Lemoniinae, — are  here  devel- 
oped to  such  an  unusual  extent  as  to  distinguish  these  caterpillars  from 
those  of  all  other  groups. 

They  feed  upon  various  exogenous  plants,  some  groups  showing  a  pre- 
ference for  trees  and  shrubs,  others  for  annuals  ;  a  single  species  will  often 
have  a  great  range  of  food.  Indeed  not  a  few  of  them  are  not  only 
polyphagous,  but  in  stress  at  least  will  even  devour  their  neighbors 
whether  of  their  own  or  another  species.  Thus  Thwaites  remarks  (Moore, 
Lep.  Ceylon,  i :  70)  : 

It  is  difficult  to  realize  that  the  larvae  of  some  species  of  these  lovely  Lycaenidae, 
such  as  Amplypodia,  etc.,  are  carnivorous  or  even  cannibal  in  their  haljits,  and  do  not 
hesitate  to  eat  their  ovpn  brethren  of  the  same  brood,  when  any  of  the  latter  are  com- 
mencing their  change  into  the  inactive  chrysalis  state,  with  their  consequent  inability 
to  protect  themselves  from  their  voracious  kindred,  who  devour  them  with  avidity. 

The  same  carnivorous  tendency  has  been  observed  in  several  of  our 
own  species ;  one,  indeed,  feeds  exclusively  upon  plant  lice,  and  it  is 
not  improbable  that  the  habit  may  be  shared  by  others  in  other  parts 
of  the  world,  as  Dr.  Holland  has  su'jg'ested.  This  habit  seems  the  more 
curious,  as  both  plant  lice  and  caterpillars  of  at  least  one  group  of  Lycae- 
ninae  are  often  accompanied  by  ants,  who  seek  them  and  protect  them  for 
the  same  purpose,  namely  to  lap  the  sweet  exudations  which  flow  from 
special  organs  at  the  hinder  extremity,  of  which  further  details  will  be 
given  under  the  Lycaenidi.  Thwaites,  in  the  passage  aboA'e  quoted,  goes 
80  far  as  to  say  that  the  ants  actually  protect  them  from  their  cannibalistic 
brethren.     Nature,  says  he, 

finds  a  protection  for  these  said  helpless  individuals,  in  the  instinct  of  a  species  of 
ant  (Formica  smaragdina  Fabr.)  which,  finding  a  substance  most  palatable  to  it 
secreted  naturally  from  a  glandular  defined  spot  upon  the  bodies  of  these  helpless  lar- 
vae, talces  possession  of  them  as  "cows,"  surrounding  each  separate  one  and  the  leaf 
on  which  it  had  been  feeding  with  a'few  silken  strands  of  its  web,  protecting  tliem 
jealously  and  attacking  most  fiercely  any  living  thing  intruding  upon  them. 

Whatever  the  value  of  this  statement,  we  must  confess  to  a  doubt 
whether  the  ants  spin  the  web  seen.  The  secretions  which  are  thus 
attractive  to  ants  are  exuded  from  an  evaginable  vescicle  in  the  middle  of 
the  dorsum  of  the  seventh  abdominal  segment,  which  appears  to  be  found 
in  the  caterpillars  of  all  Lycaenidi,  but  only  in  some  of  the  other  tribes, 
though  only  a  few  of  them  (and  these  all  Lycaenidi)  are  known  to  be 
attended  by   ants.     Some  of  the  caterpillars  which  possess  this  vescicle, 
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but  not  nil,  possess  also  a  pair  of  lateral  evaginahlc  caiiincles  on  the  back 
of  the  succeeding  segment.*  No  such  abdoniinnl  structures  are  known 
in  the  caterpillars  of  any  other  grouj)  of  butterflies. 

The  ciuysaliils  are  short,  plump  and  ovate,  rarely  with  the  slightest 
angulation,  the  head  always  and  the  terminal  segment  almost  always  upon 
the  under  surface  of  the  body,  in  which  character  they  differ  from  nearly 
all  other  butterflies. 

The  Lycaeninae  usually  pass  the  winter  either  in  the  egg  or  chrysalis 
state;  occasionally  perhaps  as  cateq)illar8  but  never  as  buttei-flies.  When 
they  winter  as  ehrysalids  they  frequently  select  as  a  place  of  hibernation 
a  station  on  or  close  to  the  ground.  In  general  they  appear  to  be  single 
brooded,  although  occasionally  two  or  even  three  broods  of  a  species 
may  succeed  each  other  in  the  course  of  a  season.  They  are  usually  soli- 
tary in  their  habits,  although  occasionally  a  colony  of  caterpillars  is 
found  on  a  single  i)lant  or  cluster  of  plants.  Professor  Westwood  long 
ago  published  curious  accounts  of  an  Indian  species,  small  companies  of 
which  live  in  the  caterpillar  state  in  the  interior  of  pomegranates  and  even 
undergo  their  transformations  within  the  fruit.  (Trans,  ent.  soc.  Lond., 
ii:l-8,  pi.  1.) 

Table  of  tribes  of  Lycaeninae.  based  on  the  egg. 

Egg  flattened  tiarato,  almost  as  much  depressed  above  as  truncate  below ;  central  depression 
of  summit  (ineludinir,  but  not  limited  to,  the  micropylic  pit)  one-fourth  or  more  the  diameter 
of  the  egs.  or  the  whole  summit  flat;  angles  of  cells  marked  by  prominences  risin;;  conspicu- 
ously above  the  general  surface. 
Generally  larger,  the  central  depression  (as  above)  covering  one-fourth  to  one-half  the 

width  of  the  egg,  the  micropylic  pit  generally  deep ThecIUll. 

Generally  smaller,  the  central  depression  generally  covering  from  one-half  to  three-fourths 

the  width  of  the  egg,  the  micropylic  i)it  comparatively  shallow Lycaenidi. 

Egg  domed  tiarate,  much  less  depressed  above  than  truncate  below,  the  central  depression  of  the 
summit  less  than  one-eighth  the  diameter  of  the  egg,  the  whole  summit  otherwise  distinctly 
convex;  angles  of  cells  without,  or  with  only  slight,  prominences Chrysophanidi. 

Table  of  tribes,  based  on  the  caterpillar  at  birth. 

Held  noticeably  narrower  than  the  body ;  first  thoracic  segment  scarcely  larger  than  the  others ; 
last  three  abdominal  segments  more  or  less  fused  and  furnished  above  in  the  centre  with  a 
large,  sunken,  subcircular  area,  in  front  of  which  on  either  side  is  a  curving  series  of  sev- 
eral smooth,  naked  papillae Theclidi. 

Head  nearly  or  (luite  as  broad  as  the  body ;  first  thoracic  segment  distinctly  larger  thau  the 

others ;  seventh  abdominal  segment  wholly  free  and  with  no  papillae  besides  those  of  the 

longitudinal  series. 

First  thoracic  segment  not  greatly  larger  than  the  others ;  last  two  abdominal  segments 

fused;  uppermost  range  of  bristles  laterodorsal,  these  generally  not  much  longer  than 

the  width  of  the  body Lycaenidi. 

First  thoracic  segment  generally  very  much  larger  than  the  others ;  the  eighth  abdominal 
segment  wholly  free;  uppermost  range  of  bristles  subdorsal,  generally  almost  or  ((uite 
half  as  long  as  the  body Chrysophanidi. 


'  See  also  the  Inlroduition.  p.  !.">;  and  Proc.  Bosf.  soc.  nat.  hist.,  xxiii :  S.JT-SoS. 
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Table  of  tribes,  based  on  the  mature  caterpillar. 

Head  excessively  small,  not  onc-foui-th,  sometimes  not  one-sixth  the  width  of  the  body ;  dorsal 
shield  of  first  thoracic  segment  wanting,  or  else  covered  with  hairs  as  thickly  as  the  neigh- 
boring ijarts Lycaenldi. 

Head  modorately  small,  generally  at  least  one-third,  sometimes  one-half  the  width  of  the  body; 
dorsal  shield  of  first  thoracic  segment  distinct  and  naked  or  clothed  nmch  less  abundantly 
with  hairs  than  the  neighboring  parts. 

Highest  portion  of  body  segments  lying  behind  the  middle,  generally  next  posterior  edge; 
or  if  in  the  middle  with  the  posterior  slope  more  abrupt  than  the  anterior ;  head  generally 
smaller  than  in  Chrysuphanidi,  capable  of  being  extended  two  or  three  times  its  length 

beyond  the  body Theclidi. 

Highest  portion  of  body  segments  at  the  middle  or  in  front  of  the  middle  of  the  segments, 
the  anterior  slope  the  more  abrupt;  head  generally  larger  than  in  Theclidi,  not  capable  of 
special  extension Chrysophanidi. 

Table  of  tribes,  based  on  the  chrysalis. 

Dermal  append.ages  formed  of  cylindrical,  spiculiferous  and  pointed  or  apically  stellate  hairs. 

Dermal  appendages  tapering  only  at  the  tip,  the  spicules  inclined  at  a  slight  angle.    WTiole 

body  shorter  and  stouter  than  in  Lycaenidi,  the  abdomen  especially  being  very  short  and 

full,  rarely  more  than  half  as  long  again  as  broad Theclidi. 

Dermal  appendages  tapering  throughout  or  apically  stellate,  the  spicules,  when  present 
inclined  at  a  right  angle.  Whole  body  longer  and  slenderer  than  in  Theclidi,  the  al)domen 
especially  being  more  elongate,  generally  nearly  twice  as  long  as  broad.... Lycaenldi. 
Dermal  appendages  short,  distinctly  fungiform,  without  spicules Chrysophanidi. 

Table  of  tribes,  based  on  the  imago. 

Third  superior  subcostal  nervule  of  fore  wings  simple;  under  surface  of  hind  wings  generally 

with  continuous  or  subcontinuous  markings Theclidi. 

Third  suiierior  subcostal  nervule  of  fore  wings  forked;  under  surface  of  hind  wings  generally 
with  discontinuous,  though  ranged  markings. 
Stouter  bodied,  with  colors  of  upper  surface  usually  more  or  less  violet;  spines  on  under 
side  of  tarsi  comparatively  few  and  ranged  in  pretty  regular  series ;  clasps  tapering, 

apically  pointed Lycaenldi. 

Slenderer  bodied,  with  colors  of  upper  surface  more  or  less  coppery ;  spines  on  under  side 
of  tarsi  numerous  and  clustered  irregularly  at  the  sides;  clasps  subequal,  apically 
rounded Chrysophanidi. 

TRIBE  THECLIDI. 

HAIRSTRBAKS. 

Papiliones  subeaudati  Wiener  Verzeichniss.        Theclides  Kirb.;  Theclinae  Bull.;  Theclidae 
Ephori  Ilerbst.  Guen. 

Armati  Hiibner. 

Lass  ab  von  mir,  und  licbe  nur 
Die  heiteren  Sclimittirlinge, 
Die  da  gaukein  im  Sonneidicht — 
Lass  ab  von  mir  und  dem  Ungliick. 

Heine.— Xoss  ab. 

Imago.  Colors  dark  brown.  Club  of  antennae  usually  increasing  iu  size  through- 
out most  of  its  extent,  very  long  and  very  slender,  from  two  to  three  times  as  broad 
as  the  stalk  (occasionally  a  little  more  than  that)  and  from  five  to  eight  times  longer 
than  broad.  Patagia  very  long  and  slender,  usually  four  or  five  times  longer  than 
broad ;  third  superior  subcostal  nervure  of  fore  wings  not  forked ;  tarsi  armed  beneath 
with  an  irregular  mass  of  spines  on  either  side ;  fore  tarsi  of  the  male  armed  at  tip 
with  a  pair  of  spines,  only  slightly  larger  and  more  curved  than  the  others;  parony- 
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tliln  of  other  leijs  simple;  iiiilvillus  .«imill  hut  prominent.  I'ppcr  orj;iiii  of  male 
nl)ilomliiitl  ivppriiiliiin's  with  very  hroml  nliillon>i,  expiuiili;il  liitcriilly  rntlicr  than  pos- 
teriorly :  rliisps  straljiht,  nnnrnu'd,  laporln;;.  ;;eni'r»lly  to  a  very  delicate  point;  Intro- 
mlttent  ornnn  of  exceptional  length,  aplrally  llarin;;. 

Egg.  Tlarale.  about  e<inally  tninenle  above  and  below,  the  lint  or  sunken  portion 
of  the  upper  surface,  Ini-ludln^.  to(;elher  with  the  nderopylie  pit,  fully  one-fourth, 
sometimes  more  than  one-half  the  diameter  of  the  ejts,  rejiularly  and  very  profusely 
stuilded  with  hijih  and  rather  coarse  prominences  of  varying  character,  connected 
by  n  lower,  almost  equally  coarse  tracery,  within  widch  the  plt-Ukc  cells  are  situ- 
ated :  nderopylie  pit  very  deep  with  steep  walls. 

Caterpillar  at  birth.  Head  smooth,  illstlnctly  narrower  than  tlie  llrsl  thoracic 
sej:ment.  Tliorncle  and  abdominal  sojiments  of  about  eciual  width.  The  hinder  seg- 
ments of  the  abdomen  fused  and  fully  tw  iee  as  Ions;  as  those  immediately  precedinf;  it. 
furnislied  a  little  behind  the  middle  w  ith  a  lariie  circular  coriaceous  depression.  The 
llrst  tlioraeie  segment  similarly  furnished  with  a  lozenge-shnped,  laterally  produced, 
coriaceous  shield,  .\bdominal  segments  furnished  with  rejrnlar  series  of  tall  conical 
papillae,  bearing  splculiferous  hairs,  wiiich  extend  to  a  certain  extent  upon  the  tho- 
racic segments  but  on  them  lose  in  part  their  serial  character.  On  the  abdominal 
segments  there  Is  always  found  a  laterodorsal  series,  consisting  of  two  or  more,  bearing 
long  curving  hairs  directed  to  a  greater  or  less  extent  backward;  while  beneath  the 
spiracles  is  a  compound  scries  of  from  three  to  live  longer  and  shorter,  generally 
straight  and  outward  directed  hairs.  Between  the  laterodorsal  .series  and  the  spiracles 
is  a  lateral  series  of  sinootli.  hemisplierical,  naked  lentUies,  and  on  the  last  compound 
abdonnnal  segment  a  curving  series  of  four  or  live  similar  Icnticles  of  unequal  size. 

Mature  caterpillar.  Body  slightly  slenderer  than  in  the  other  groups ;  segments 
scarcely  prondnent  in  any  part,  body  covered  with  hairs,  mostly  very  short,  but  at  the 
laterodorsal  ridge  and  the  substigmatnl  fold  they  are  tivo  or  three  times  longer, 
thousfh  still  short. 

Chrysalis.  Body  shorter  and  stouter  and  especially  the  whole*  abdomen  fuller 
than  in  the  other  tribes  ;  dermal  appendages  consisting  of  cylindrical  hairs,  w inch  are 
eipial,  Ujpering  only  at  tip,  profusely  provided  with  minute  spicules,  w inch  diverge  at  b. 
slight  angle  from  the  stem. 

Tliis  tribe  of  Lj'cacninae  contains  some  of  the  most  attractive  butter- 
flies. Their  elegant  form,  ilclicate  niarkinas,  small  size  and  active  move- 
ments all  combine  to  render  tiiem  very  fascinating.  They  may  generally 
be  distinguished  from  the  other  tribes  by  their  more  angulated  fore  wings, 
their  dark  brown  colors  and  by  the  delicate  striped  markings  on  the  under 
surface  of  the  wings,  markings  which  have  gained  for  these  butterflies  the 
popular  name  of  "Hair  streaks.'"  Their  hind  wings  are  also  comnionlv 
furnished  with  thread-like  tails — whence  the  title  Armati,  given  them  by 
Hiibner.  Tiie  anal  angle  of  tiie  hind  wings  is  not  infrequently  lobed  and 
bent  downward  at  a  right  angle  ;  and  the  fore  wings  of  the  male  often  bear 
a  small,  dull,  oval  spot  near  the  middle  of  the  front  margin,  wiiich  is  filled 
with  androconia  and  frequently  disturbs  the  regularity  of  the  reins  at  that 
point.  Besides  this  secondary  sexual  peculiarity,  the  front  of  the  face  of 
the  male  bears  a  kind  of  beard,  a  bristling  tuft  of  liair  like  scales,  wanting, 
or  very  thin,  in  the  female. 

•  Feniiteca.  one  of  the  C'hrysophanidi,  has  a       two  segments  forming  a  somewhat  iudcpcn- 
fuller  alidonien  than  any  ut  the  Theiiiili.  but       dent  eremastral  mass. 
It  does  not  embrace  Ilie  whole  of  it,  the  last 
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They  are  frisky  little  creatures,  very  fond  of  chasing  each  other  through  the  air  and 
tumbling  about  -with  surprising  quickness  of  evolution.  .  .  .  After  a  flight  [they] 
often  return  like  flycatchers  among  birds  to  the  same  spot  from  whence  they  de- 
parted; a  projecting  twig,  or  the  topmost  leaf  of  a  bush.     (Gosse,  Lett.  Alab.,  37.) 

You  may  see  the  females  walking  about  the  leaves,  sunning  themselves;  while  the 
males  are  fluttering  in  attendance,  or  pertinaceously  holding  a  tournament  in  honour  of 
their  lady  loves;  in  these  pugnacious  encounters  they  maul  each  other  severely. 
(Douglas,  World  of  Ins.,  194.) 

Wallace  in  writing  of  the  South  American  forms  says  they  "all  fly 
very  quickly  and  settle  upon  leaves  and  flowers  with  the  wings  erect. 
They  have  a  very  peculiar  habit  of  moving  the  two  lower  wings  over  each 
other  in  opposite  directions,  giving  an  appearance  of  revolving  discs." 
(Trans,  ent.  soc.  Lond.,  [2]  ii :  263.)  This  habit  is  found  in  several, 
perhaps  all,  of  our  genera. 

The  group  is  about  equally  represented  in  the  Old  and  New  Worlds  ; 
the  same  is  true  of  the  north  temperate  zones  considered  apart ;  only 
one  of  the  six  New  England  genera,  hovv'ever,  is  common  to  both  hem- 
ispheres, and  yet  the  tropics  of  the  New  World  nourish  the  vast  major- 
ity of  the  species  most  closely  allied  to  those  of  Europe  and  North 
America. 

The  eggs  are  echinoid  shaped,  studded  with  numerous  projections,  con- 
nected by  radiating  ridges  ;  they  are  laid  singly.  The  larvae  feed  on 
trees  and  shrubs  rather  than  on  herbaceous  plants,  and  do  not  differ 
greatly  from  those  of  the  other  tribes,  though  they  are  generally  flatter  and 
more  slender ;  depressoscutatae  was  the  descriptive  term  applied  to  them 
by  Denis  and  Schiffermuller. 

Rosaceae,  Leguminosae,  Ericaceae  and  Cupuliferae  seem  to  be  more  fre- 
quently chosen  for  food  than  other  plants  ;  several  species  are  known 
to  bore  into  and  devour  the  interior  of  fruits,  the  first  case  known  being 
up  to  the  present  time  the  most  remarkable  ;  in  this,  the  pomegranate  is  the 
fruit  attacked,  and  several  of  them  inhabit  a  single  fruit,  living  in  the  inte- 
rior ;  when  they  find  the  fruit  weakening,  they  eat  a  hole  to  the  surface  a 
quarter  of  an  inch  in  diameter  (having  entered  when  much  smaller) ,  secure 
the  stem  of  the  fruit  to  the  branch  by  silken  cords  and  return  to  the  fruit, 
where  they  undergo  their  transformations,  the  butterflies  escaping  pre- 
sumably with  moist  wings  by  the  same  hole  (Westwood,  Trans,  ent.  soc. 
Lond.,    ii :  l-X,  pi.  1 ). 

The  clirysalid.s,  too,  are  similar  to  those  of  the  other  groups  but  stouter. 
The  insects  are  nearly  all  single  brooded  and  pass  the  winter  either  in  the 
egg  or  chrvsalis  ;  the  single  brooded  species  which  hibernate  as  chrysalids 
are  among  the  earliest  of  our  butterflies  and  complete  their  annual  cycle 
before  the  middle  of  July — even  much  earlier  in  the  south,  and  yet  the 
intense  summer  heat  has  no  power  to  rouse  the  chrysalids  from  the  deep 
sleep  in  which  they  remain  three-fourths  of  the  year. 
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Table  nfyenern  of  TIteclidi,  based  on  the  et/g . 

Promiiiencos  riosply  appi-oxiiiuito,  iit  least  as  close  as  onc-twcntieth  the  diameter  of  the  egg. 

Egg  more  than  twice  as  liroail  as  high Erora. 

Egg  less  than  twice  as  liroail  as  liigli Urauotes. 

Prominences  distant,  not  nearer  than  one-eight  llie  diameter  of  the  egg Mitura. 

Prominences  at  a  medium  distance  apart,  from  oiic-tcnth  to  one-eighteenth  the  diameter  of  the 
egg. 

Egg  more  than  twice  as  broad  as  high Inclsalla. 

Egg  less  than  twice  as  broad  as  high. 

Summit  of  egg  broadly  domed  almost  throughout Strymon. 

Summit  of  egg  flat  for  at  least  half  the  diameter  of  the  egg Theclal 

Table  of  genera,  based  on  the  caterpillar  at  birth. 

No  hair-bearing  series  of  papillae  between  the  spiracles  and  the  series  on  the  latcrodorsa 
ridge. 
Each  abdominal  segment  with  only  one  large  and  one  small  papilla  in   the  latcrodorsa 
series. 
Third  thoracic  segment  with  a  naked  papilla  on  lateral  line;  the  two  smaller  adjacent 

papillae  of  last  compound  segment  one  behind  the  other Thecla. 

Third  thoracic  segment  with   no  lateral  papilla;  the  two  smaller  adjacent  papillae  of 

last  compound  segment  placed  transversely Strymon . 

Each  abdominal  segment  with  two  large  papillae  and  one  small  papilla  in  the  laterodorsal 

series Incisalia. 

A  laterostigmatal  series  of  hair-bearing  papillae Mitura. 

(Erora  and  XJranotes  unknown.) 

The  materials  for  a  table  based  on  the  mature  caterpillar  are  not  at  hand. 

Table  of  genera,  based  on  the  chrysalis. 

A  delicate  dorsal  carina  on  prothorax  and  mesothorax Incisalia. 

No  distinct  dorsal  carina. 

Abdomen  much  wider  than  thorax ;  hair-bearing  papillae  conical. 

Raised  tracery  of  lines  on  surface  low  and  obscure ;  longest  hairs  nearly  half  as  long 

as  segments Uranotes. 

Raised  tracery  of  lines  on  surface  distinct  and  sharp ;  longest  hairs  not  one-fourth  the 

length  of  segments 9Iitura. 

Abdomen  scarcely  wider  than  thorax;  hair-bearing  papillae  hemispherical Thecla. 

(Strymon  and  Erora  not  examined.) 

Table  of  genera,  based  on  the  imago. 

Hind  wings  without  thread-like  tails,  at  most  lobed  at  some  of  the  nervure  tips. 

Hind  wings  of  very  different  shape  in  the  two  sexes,  the  outer  margin  not  crenulate  ;  male 

with  a  discal  stigma  on  th(^  fore  wing Strymon. 

Hind  wings  not  greatly  ditfering  in  form  in  the  two  sexes. 

Hind  wing  with  no  excision  of  the  inner  margin,  the  outer  margin  not  crenulate;  male 

with  no  discal  stigma Erora. 

Hind  wing  with  a  considerable  apical  rounded  excision  of  the  inner  margin,  producing 
a  conspicuous  lobe  at  the  inner  angle,  the  outer  margin  crenulate;  male  with  a  dis- 
cal stigma  on  fore  wing Incisalia. 

Hind  wings  with  one  or  two  thread-like  tails. 

Submedio-internal  interspace  of  hind  wing  apically  lobed ;  tail  of  lowest  median  uervule 

a  third  as  long  as  the  wing;  male  with  no  discal  stigma  on  fore  wing Uranotes. 

Submedio-internal  intersp.ace  of  hind  wing  not  apically  produced  ;  tail  of  lowest  median 

nervnle  less  than  a  fourth  the  length  of  the  wing ;  male  with  a  discal  stigma  on  fore  wing. 

Antennae  comparatively  short,  the  club  short  and  stout,  nearly  three  times  as  thick  as 

the  stalk  and  only  five  times  as  long  as  broad Mitura. 

Antennae  comparatively  long,  the  club  long  and  slender,  scarcely  twice  as  thick  as  the 
stalk  and  eight  times  as  long  as  broad Tliecla. 
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STRYMON   HUBNER. 

Strymon    HUbn.,    Verz.    bek.    sehmett.,  li       Thecla  Auctorum. 
(ISlG).  Tyfie.—  Chrysophanus  mopsus  Silbn. 

Nay,  a  light  tuft  of  bloom  towered  above 

To  be  toyed  with  by  l)utterfly  or  bee, 
Done  good  to  or  else  harm  to  from  outside. 
Browning.— r/ie  liijisi  and  the  Book. 

Imago  (55:-t).  Head  ratlier  large,  densely  clothed  with  scales,  and,  rising  but 
little  above  them,  a  rather  abundant  supply  of  short,  curving  hairs.  Front  nearly  flat, 
with  a  sliglit  l)road  furrow  down  the  middle  above;  below  it,  slightly  tumid  down  the 
middle,  at  the  lower  extremity  a  little  protuberant,  and  here  only  surpassing  the  front 
of  the  eyes ;  more  than  half  as  high  again  as  broad,  and  nearly  or  quite  as  broad  as 
the  front  view  of  the  eyes;  middle  of  upper  border  forming  a  very  slight  blunt  ridge, 
the  corners  rather  largely  hollowed  in  front  of  the  antennae;  lower  border  greatly 
arched,  the  sides  parallel.  Vertex  tuberculate  in  the  miildle  and  on  eitlier  side  next 
the  outer  posterior  edge  of  the  antennae ;  separated  from  the  occiput  by  a  transverse, 
sinuous,  somewhat  deep  channel.  Eyes  rather  large  and  full,  sparsely  pilose  with 
very  short  hairs,  which  become  shorter  on  every  side  toward  the  periphery.  Antennae 
inserted  with  the  posterior  border  of  the  base  in  the  middle  of  the  summit,  separated 
by  a  space  nearly  or  quite  equal  to  the  diameter  of  the  basal  joint;  nearly  half  as  long 
again  as  tlie  abdomen,  consisting  of  thirty-three  or  thirty-four  joints,  of  which  the 
last  fourteen  form  an  elongated,  cylindrical,  somewhat  compressed  club,  scarcely 
twice  as  broad  as  the  stalls,  aljout  six  times  as  long  as  broad,  at  first  increasing  very 
gradually  in  size,  equal  for  most  of  its  length,  becoming  smaller  just  before  the  tip, 
which  itself  is  well  rounded.  Palpi  slender,  ratlier  compact,  but  little  longer  than  the 
eye,  the  last  joint  half  as  long  as  the  penultimate,  and  furnished  only  with  recumbent 
scales,  while  the  others  are  heavily  clothed  with  large,  loose  scales  projecting  forward 
and  upward,  although  but  little  beyond  the  lower  border  of  the  palpus. 

Patagia  extremely  long  and  slender,  and,  excepting  inner  margin,  a  little  arched  and 
slightly  tumid,  four  or  Ave  times  longer  than  broad,  basal  half  tapering  slightly,  apical 
half  nearly  equal,  slightly  bent  outward,  not  half  so  broad  as  base,  tip  rouniled. 

Fore  wings  (39 :  15)  fully  two-thirds  as  long  again  as  broad,  the  costal  margin  a 
little  convex  and  expanded  next  the  base,  beyond,  to  an  equal  distance  from  the  tip, 
straight,  and  then  cur\'e(l  downward  somewliat  at  the  tip,  the  outer  angle  a  little 
rounded ;  outer  border  equally  and  but  little  curved  ( ?  ) ,  or  equally  and  slightly  con- 
vex on  the  upper  two-thirds,  below  straight,  scarcely  continuous  with  the  lower  por- 
tion of  the  curve  {$),  its  general  direction  being  at  an  angle  of  about  50°  with  the 
middle  of  the  costal  margin ;  inner  margin  straight,  the  outer  angle  rounded  off. 
Costal  nervure  terminating  a  little  beyond  the  tip  of  the  cell ;  subcostal  with  three  supe- 
rior branches,  the  first  arising  in  the  middle  of  the  outer  four-fifths  of  the  upper  mar- 
gin of  the  cell,  the  second  less  than  one-third  way  from  there  to  the  apex  of  the  cell 
( (J ) ,  or  scarcely  more  than  half  way  to  the  same  ( ?  ) ,  tlie  thii-d  a  short  distance 
beyond  the  second  (<f ),  or  at  the  very  apex  of  the  cell  (?),  the  juain  vein  slightly 
flexed  beyond  it  in  the  male  in  the  middle  of  the  discal  spot,  turned  upward  again  at 
the  tip  of  the  cell,  and  terminating  below  the  tip  of  the  wing;  inferior  subcostal  nerv- 
ule  connected  to  the  main  stem  by  an  exceedingly  weali  cross  vein,  distinct  only  in  its 
upper  half,  and  to  the  submedian  by  a  cross  vein  weak  throughout.  Cell  half  the 
length  of  the  wing,  and  nearly  or  quite  four  times  as  long  as  broad. 

Hin<l  wings  witli  the  costal  margin  strongly  rounded,  at  the  base  much  more  so  than 
beyond,  being  here  greatly  expanded,  the  outer  angle  well  rounded,  the  outer  margin 
pretty  regularly  and  sliglitly  rounded,  the  lower  portion  produced  much  more  than  the 
upper,  sliglitly  and  roundly  emarginate  in  the  medio-subraedian  interspace,  and  below 
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II  •  Utile  Biiil  ruunilljr  |m>inlnciit  i  <J  >.  or  prrtir  rrmiliirljr  aixl  conolilprmtily  rnanttnl, 
iniwl  |>r<Mlucr<l  «ii(l  •  llttif  full  III  tlx  i'  ri'itloii.  the  l<»«i-r  ixirtlim  ruiitlniiuuii 

(9  ).  th"  lnniTiii»rKlii  <-iiii\px  ami  .-..n  •■xpnnclrtl.  In  tlir<iut<T  llilnl  hoiiii'mIibI 

•irl<ie<l  anil  *U|{litlr  pmaruliiali'  .Siiliiiir<llaii  nrmin'  Irniilnntlne  on  the  outer  iMinler 
Juat  bejrnnil  the  anal  aiixle;  Internal  nervure  tennlnatinu  «iinivwhat  lieynnil  tlie  mliltlle 
of  the  outer  Uirtler. 

Anilr<M-onla  \vc«lKi>-!i)ia|>e«l  Imt  limailly  tniiirato  at  tip,  the  Hlileit  NlralKht,  the  aleni 
lonK.  the  lamina  alioiit  four  tltiii-t  »>  Imii;  n«  hroail. 

Forr  '  It  foiir-rtft  f  tlie  hlml  tlhlae.  the  tarnl  either  «iiri>i«-"lnK 

(9>"r  '•>■  t<J»l^  H'r  e<|ual   In  the  two  nose.* ;  the  la«t  Joint 

cl''  «»  of  the  other  leg*  (  V  ) ;    or  «ninll,  ta|>erlii|;.  anil  only   armed  with   the 

coi;  ;  of  the  rows  of  nplnex  on  the  iniiler  surface,  and  alM>ve  with  very  short 

•nd  deniie  hair*  In  place  of  ncales  ((f):  In  both  ncxei  the  tlhlnl  xplm-"!  are  nnknl,  and 
excpptlnic  In  theite  polntu  and  their  dimlnlohed  nltn  they  do  not  ilinv-r  from  tho!ie  of  the 
other  legit  Keiuora  scarcely  fringetl  with  halni,  excepting  on  tin-  fore  Ic^^  of  the 
male,  where  they  are  thickly  clothed.  Midillc  tiblne  anncd  Ix-nenth  with  n  (treat 
many  rather recunilxMit.  short  ami  rather  >«li-iiilor  spines,  and  at  the  llpwith  rnther  long 
anil  stout  spurs,  clothed  with  scales  nearly  to  the  tl|i.  Klp»i  joint  of  tarsi  a  little  longer 
tlian  the  three  followliiu  to);etluT.  the  socoml  ami  llfth  nlmul  e<|Uiil,  and  lonucr  than 
the  third  and  fourth,  which  are  iijual ;  amird  lioneath  on  either  side  with  rather  long 
and  slender  spines,  the  apical  ones  of  each  Joint  a  little  longer  than  the  othcn ; 
under  «nrfare,  exreptlnit  of  the  ba-sal  Joint,  devoid  of  scales.  ClawK  very  itmall, 
conipreAsrd.  Iwnl  strongly  close  to  the  base,  beyond  nearly  straight,  tapering,  the 
•pex  very  Rllghtly  hooke<l  and  llnely  polntc<l:  paronychia  simple,  consisting  of  a 
rather  slender,  (S|ual,  (leshy  IoIh',  not  so  long  M  the  claws,  and  rocuu)l>ent  on  the 
fle^hv  ti»se-.  pnlvlllus  minute,  projecting. 

^'  ulnal  appendages;  upper  organ  rnther  small ;  alatlons  sulx|uadrate,  scpa- 

rat-  -p.   tiMud   notch,  a.s   In  Thccla.  not  pointed ;  lower  edge  produced  to  a 

bruad.  roundiil  lappet;  arms  long  and  slender,  taperlii:;  to  a  line  point,  strongly  re- 
cur^etl.  the  apical  portion  straight ;  cla.sps  gibbous  at  luuc,  beyond  laminate,  nttber 
stoat,  tapering  to  a  point. 

Bgg.  Ecbloold  shaped,  much  flattened  below,  above  as  In  Uranotus  or  even  more 
strongly  convex.  The  surface  covered  with  coarse,  raised,  roumled  projections,  each 
connected  with  those  around  It  by  a  laminate  ridge,  much  the  lowest  In  the  middle, 
and  thus  forming  minute,  triangular  cells.  Inferior  surface,  except  exteriorly,  smooth  ; 
aK  ■•nddenly  stop  at  t!  ■.   sunken  micropylc,  cumpoiied  of 

del  -.  with  slight  raised  i  ucen. 

CaterpUlai  at  btrth.  Dody  shapeil  much  na  In  Incisalia.  with  no  sulcation  of  the 
dorsal  area.  Tlie  last  compound  abilomlnal  segment  somewhat  elongated  but  rounded 
at  the  tip.  The  latcroilopMil  series  of  splcnll f erous  hairs  consisting  of  two  on  each 
abdominal  segincnt,  the  larger  central,  the  smaller  posterior  and  out-slde  of  thl-t;  the 
longer  hair  Is  scarcely  so  long  as  the  height  of  the  iKMly,  strongly  curved,  sweeping 
upward   I  •r  half  the   length  of  one  of  the   segments  of  the 

bo<lT.   •  vvonl   directed.      No  laterostlgmatal   series   of  halr- 

be.T  .le.     tif   liie   iiif rnstigmatal   series   the  central   hair  is  the  longest   and 

ab-'  rd  the  width  of  the  iMnly.  directed  straight  outward;  the  other,  anteriorly 

sltiiatisl.  Is  half  a.s  long,  an<l  directed  slightly  forward  and  (ilaced  a  little  superior  to  It. 
Beneath  these  Is  a  pair  of  two  equal,  divergent  and  slightly  downwanl  dlrccte«l  hairs 
on  cither  side  of  the  middle.  The  lateral  series  of  hairless,  hemispherical  lentlcles 
conr-i'"       '- r^n  each  abdominal  segment  Just  in  advance  of  the  mid'I'  the 

Br-'  il  segment  Is  carried  forwaril  to  itie  anterior  edge.  an. I  la 

sc-  I    and   below    It;  tlii.-,  siries 

ext.  lit  from  the  thlffl      «»n  the 

l«.s'  ills  Willi   I  10- 

rlor  the  oppo-  .  the 

latenxiorsal  line  by  a  pair  of  smaller,  also  naked,  lentlcles  placed  side  by  aide,  tnuw- 
r,.r...u    hchlnil  them. 
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As  this  American  genus  appears  to  consist  of  only  a  single  species 
whose  geographical  distribution  is  given  helow,  nothing  need  be  added 
here  upon  that  point.  The  species  occurs  not  uncommonly  in  the  southern 
half  of  New  England. 

The  two  sexes  of  the  butterflies  are  quite  different  in  appearance  so  far 
as  the  shape  of  the  wings  is  concerned,  those  of  the  hind  pair  being 
broadly  rounded  in  the  female,  but  sharply  bent  at  tlie  anal  angle  in  the 
male  ;  in  botli  tliey  are  destitute  of  tails.  They  arc  of  rather  large  size 
for  Theclidi, — the  largest  among  our  New  England  forms — dark  uniform 
brown  above,  scarcely  paler  below,  where  they  are  ornamented  with  a 
marginal  series  of  red  spots,  bordered  with  black,  nearly  or  quite  obsolete 
on  the  fore  wings,  and  with  a  slightly  sinuous  series  of  roundish,  black 
spots  in  the  middle  of  the  outer  half  of  the  wings. 

The  butterflies  are  single  brooded,  hibernating  in  the  egg  state  :  the 
caterpillars  feed  on  Rosaceae  ;  the  chrysalids  continue  for  about  a  fort- 
night and  the  butterflies  appear  in  July  and  lay  their  eggs  in  August. 
They  are  rapid  flyers  but  are  easily  taken  upon  flowers,  of  which  they  are 
very  fond  and  to  which  they  often  resort  in  companies. 

The  juvenile  larvae  are  described  as  of  a  roseate  color,  brighter  on  the 
sides,  sparingly  clothed  with  curving  hairs,  mostly  directed  backward,  and 
longer  than  the  body  itself.  The  full  grown  caterpillars  are  slender  and 
the  sides  of  the  body  slope  acutely  from  the  dorsal  field  ;  their  color  is 
green  with  rosy  patches  in  front  and  behind  and  they  are  thickly  covered 
with  microscopic  hairs.  The  chrysalids  are  by  no  means  so  slender  as 
the  larvae,  of  a  pale,  glossy  brown  with  darker  dots. 


EXCURSUS  XXVI.  —  HYPERMETAMOBPHOSIS    IN   BUTTER- 
FLIES. 

Licbes,  leichtcs,  luft'ges  Ding.  War's  eiu  Sylphe,  der  dein  Kleid 

Schmetterliug,  So  bestreut, 

Das  div  iilier  Bhiineii  sehwebet,  Dicb  aus  Morgeuduft  gewebet, 

Nur  von  Thiiii  und  Bliiten  lebet,  Nur  auf  Tage  dich  lielebet? 

Bliite  sell)St,  ein  fliegend  Blatt,  Seelclien,  und  dein  kleines  Herz 

Das,  mit  welcbem  Eosenfinger  I  Poeht  da  unter  nieinem  Finger, 

Wer  bepurpurt  hat?  Fiihlet  Todesscbmerz. 

Fleucli  dabin,  0  Seelclien,  sei 

Froh  und  frei, 

Mir  ein  Bild,  was  ich  sein  werde, 

"Wcnn  die  Kaupe  dieser  Erde 

Aucb  wie  dii  ein  Zephyr  ist 

Und  in  Duft  und  TlJaii  und  Honig 

Jede  Bliite  Idisst. 

Herdkr. — Das  Lied  oom  Sdimetterlinge. 

EvEUY  caterpillar  in  its  growth  from  tlie  egg  to  maturity  changes  the 
character  of  its  coating.  I  do  not  refer  to  that  periodic  sloughing  of  the 
skin  conunon  to  the  early  stages  of  all  insects,  the  reason  for  which  is 
quite  apparent,  since  otherwise  their  inelastic  coats  would  be  too  strait  for 
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tlicir  rapully  growing  bodies.  lUit  1  call  attention  rather  to  the  fact  that 
with  the  first  sloughing  of  the  integument  an  entirely  different  set  of  a|)- 
pendages  is  assumed.  The  fresh  integument  of  subsequent  moultings  may 
be  likened  to  a  new  spring  suit,  very  like  the  old  one,  but  bright  and 
clean  ;  while  the  diffcrenee  of  armature  accompanying  the  first  moidt  is 
more  like  the  difference  between  the  dress  of  a  child  and  of  a  man.  The 
dress  of  our  manhood  differs  as  much  from  that  of  our  infancy  as  it  does 
from  the  dress  of  a  savage  ;  in  like  manner  the  clothing  of  a  full  grown  cat- 
erpillar often  differs  as  much  from  its  clothing  at  birth  as  it  does  from 
that  of  a  caterpillar  belonging  to  a  different  tribe. 

To  [ircscnt  a  few  examples  :  The  mature  caterpillars  of  our  brown 
meadow  butterflies  or  satyrs,  Satyrinae,  have  a  rougii  skin,  the  result  of  a 
multitude  of  minute  tubercles  ;  each  of  these  tubercles  bears  a  simple  hair, 
scarcely  visible  to  the  naked  eye.  In  the  young  caterpillar  of  these  but- 
terflies the  skin,  instead  of  being  supplied  with  an  almost  innumerable 
number  of  microscopic  hairs,  is  fui-nished,  in  some  instances,  with  an  ex- 
ceedingly scanty  number  of  little  club-shaped  bristles,  proportionally  many 
times  longer  than  the  hairs  of  the  adult,  sometimes  much  longer  in  front 
and  behind  than  in  the  middle  of  the  body,  and  arranged  in  definite, 
longitudinal  series  ;  in  still  others  it  is  furnished  with  compressed,  ribbon- 
like hairs,  as  long  as  the  body,  serrated  on  one  edge  and  bent  in  the 
middle  ;  on  the  abdominal  segments  these  hairs  point  backward  and  on 
the  thoracic  forward  ;  that  is,  the  caterpillar  wears  a  bang. 

In  the  Nymphalidi  the  segments  of  the  young  caterpillar  are  equal  in 
size  and  have  regular  scries  of  stellate  warts  ;  in  the  mature  caterpillar 
the  body  is  grotesquely  hunched,  v\hile  the  warts  have  changed  to  very 
variable  tubercles,  one  set,  mounted  on  the  highest  hunch,  presenting  a 
formidable  appearance  as  a  pair  of  knotted  clubs  as  long  as  the  breadth  of 
the  body.  In  the  Monarch  or  milk  weed  butterfly,  Anosia  plexippus, 
the  full  grown  caterpillar  is  naked,  but  adorned  with  a  pair  of  long, 
thread-like,  fleshy,  flexible  tentacles  at  either  extremity  of  the  body  ;  in 
the  young  caterpillar  these  tentacles  or  filaments  are  absent,  but  their 
fiiture  position  is  marked  by  little  conical,  black  points,  while  the  body  is 
covered  with  minute  black  bristles,  arising  from  still  more  minute  warts, 
and  arranged  six  on  the  back  of  each  segment,  placed  four  in  a  row  in 
front,  one  on  each  side  behind,  and  three  on  either  side  of  the  body,  one 
in  the  middle  of  the  segment  and  two  below. 

In  the  anglewings,  Vanessidi,  which  furnish  our  ordinary  spiny  cater- 
pillars, these  spines  are  compoimd  in  the  adult  (that  is,  they  bear 
subsidiary  spinules),  and  are  arranged  in  certain  definite  rows.  In 
their  earliest  life,  these  same  caterpillars  are  furnished  with  long,  taper- 
ing hairs  also  arranged  in  definite  series,  but  not  occupying  the  same  posi- 
tion as  the  spines  of  the  mature  caterpillar.      Now  in   each  genus  of  spiny 
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caterpillars  the  spines  occupy  a  certain  fixed  place,  and  by  means  of  this  fea- 
ture, among  others,  wc  define  the  genus.  Here  then  young  and  old  cat- 
erpillars plainly  differ  from  each  other  in  generic  features.  The  case  of  the 
spin}'  catcrj)illars  is  still  more  striking  in  the  Heliconians,  to  judge  from 
the  chano'cs  in  Agraulis  vanlllae  and  Apostraphia  charithonia.  For  here 
the  appearance  of  the  new  born  caterpillar  is  entirely  different  from  its 
appearance  after  its  first  moidt.  In  the  first  stage  the  head  is  unarmed 
and  the  body  supports  longitudinal  rows  of  very  large  papillae,  each  bcar- 
inc  a  long,  slender,  naked  hair  with  a  delicate,  ovate,  apical  club  ;  there 
are  at  least  four  longitudinal  series  of  these  hair-bearing  papillae  above 
the  prologs.  After  the  very  first  change  of  skin  the  head  is  armed  above 
with  a  pair  of  stout  spines  nearly  as  long  as  itself,  bristling  with  distant 
thorns ;  the  papillae  and  peculiar  hairs  of  the  body  have  entirely  disap- 
peared and  in  their  place  are  long,  tupering  spines  as  high  as  the  body 
itself,  with  a  very  slight  basal  enlargement  and  furnished  along  their  whole 
length  with  minute  papillae  supporting  little  needles.  The  position  of 
these  spines  is  quite  different  from  that  of  the  papillae  of  the  first  stage 
and  as  if  to  mark  this  more  distinctly  there  are  but  three  longitudinal 
series  above  the  prolegs.  These  differences  become  intensified  in  every 
subsequent  ecdysis. 

To  a  casual  view  the  caterpillars  of  our  blue  butterflies,  our  coppers  and 
hair-streaks,  appear  quite  naked  ;  they  are,  however,  profusely  covered 
with  microscopic  hairs  ;  but  the  newly  hatched  caterpillars  are  provided 
with  long  hairs  sweeping  backward  behind  their  bodies,  most  of  them 
arranged  in  longitudinal  series  ;  the  hairs  themselves,  too,  instead  of  being 
simple,  as  in  the  adult,  are  covered  with  microscopic  spicules.  So,  too, 
they  are  furnished  in  this  early  stage  with  rows  of  chitinous  annuli  or  lenti- 
cles,  wholly  wanting  in  the  adult.  In  our  white  and  yellow  butterflies,  Pieri- 
nae,  the  pests  of  the  garden  and  the  glory  of  the  fields,  the  differences  between 
youth  and  old  age  are  much  the  same  as  in  the  meadow  butterflies  first 
mentioned.  In  a  general  way,  the  same  may  be  said  of  the  skippers,  but 
the  appendages  of  the  new-born  caterpillar  are  always  shaped  like  little 
clubbed  mushrooms,  and  under  the  microscope  bear  an  odd  resemblance 
to  a  row  of  cabbages  in  a  vegetable  garden.  The  caterpillars  of  our 
swallow-tails,  at  least  of  those  common  in  New  England,  are  always  nearly 
naked  when  full  grown  ;  we  may  find  a  few  scattered  hairs  by  searching 
with  a  lens,  and  here  and  there  a  minute  tubercle,  or  a  smooth  and  shining 
lenticle ;  in  soms  species  the  front  part  of  the  body  is  swollen  and  fur- 
nished with  striking  eye-spots  ;  at  birth,  however,  the  body  is  always 
cylindrical  and  supplied  with  several  prominent  series  of  bristle-bearing 
tubercles,  one  tubercle  to  a  segment  in  each  row,  and  one  row  often  more 
conspicuous  than  the  others.  Sometimes  the  entire  body  bristles  with 
these  appendages. 
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Iiistimec's  have  tliiis  been  given  in  every  one  of  tlie  larger  gronps  of 
buttcrHics  to  show  the  universality  of  this  feature  in  the  development  of 
the  caterpillar  ;  many  of  the  changes  are  gradual  in  their  appearance,  and 
grow  more  complicated  with  advancing  life ;  but  the  more  important 
changes  between  the  different  stages  of  a  caterpillar's  life  occur  at  the  first 
moulting;  that  is,  those  features  of  the  young  caterpillar  not  possessed  by 
the  adult  are  those  which  it  has  brought  with  it  from  the  egg,  and  which 
are  lost  when  its  embryonic  skin  is  cast.  We  should,  therefore,  naturally 
suppose  these  peculiarities  to  have  some  reference  to  its  condition  in  the 
egg  ;  but  this  view  can  hardly  be  maintained,  for  certainly  the  most  appro- 
priate condition  for  a  caterpillar  in  the  egg  would  be  entire  absence  of  cloth- 
ing or  a  uniform  covering  of  silky  hairs,  conditions  which  are  exactly  the 
ones  which  do  not  occur.  On  the  contrary,  in  every  instance  we  can  find, 
caterpillars  which  at  maturity  are  naked  or  nearly  so,  or  clothed  uniforndy 
with  hair,  when  newly  hatched,  bristle  with  tubercles  or  are  supplied  with 
cumbrous  serrated  or  spiculiferous  hairs.  Some  other  explanation  nuist 
therefore  be  sought. 

From  the  great  diversity  in  the  character  of  the  metamorphoses  of  in- 
sects and  the  nature  of  the  differences  between  them,  it  has  been  argued 
with  great  force  and  reasonableness,  and  the  argument  is  now  generally 
accepted  by  naturalists,  that  all  of  these  metamorphoses  and  especially 
such  complete  changes  as  are  undergone  by  a  butterfly  during  its  varied 
life  from  egg  onward,  are  acquii'ed  characteristics,  gradually  gained  in  the 
struggle  for  existence  by  adaptive  devices  ;  that  is  to  say,  there  were 
perfect  insects  before  there  were  caterpillars  and  chrysalids,  or  indeed 
larvae  and  pupae  prof)erly  so  called  of  any  kind.  This  is  not  the  place  to 
discuss  or  even  to  state  more  fully  the  grounds  for  this  conclusion.  But 
granted  its  correctness,  we  might  reasonably  look  among  insects  in  which 
metamorphosis  had  been  carried  furthest  for  some  indications  of  its  still 
greater  development.  Now  inasmuch  as  the  chrysalis  is  as  complete  an 
example  of  adaptation  to  its  purpose  as  could  well  be  conceived,  where  be- 
tween the  two  ends  of  the  scale  could  be  interpolated  any  further  meta- 
morphosis than  in  the  growing  and  feeding  caterpillar  with  its  frequent 
changes  of  skin  ?  And  if  metamorphoses  were  originally  acquired  to  fit 
the  creature  for  the  contrasted  circumstances  of  its  earlier  and  later  life,  can 
we  be  far  wrong  in  assuming  that  the  conditions  of  existence  are  very 
different  to  a  young  creature  just  from  the  egg,  so  small  as  hardly  to  be 
seen,  and  its  full  grown  self  one  hundred  fold  as  large,  able  to  pass  from 
an  exposed  to  a  concealed  position  rapidly?  If  not,  why  are  webs  and 
other  manufactured  concealments  so  much  more  common  in  early  than  in 
later  life?  And  why,  with  the  Pamphilidi,  which  live  in  concealment  all 
their  lives,  are  only  the  younger  stages  provided  with  long,  recurved 
bristles  on   the  terminal   segments,  that  they  may  rapidly  withdraw  them- 
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selves  within  their  hiirrow-likc  nests?  May  we  not  look  iijton  tlie  distinc- 
tive clothini(  wliioh  juvenile  and  mature  caterpillars  of  buttci-flics  possess, 
features  common  to  all  tiie  group,  as  the  first  step  toward  a  further  stage  of 
metaniori)liosis — in  short  a  iiypcrnietauiorpiiosis,  akin  in  nature,  but  not 
yet  in  degree,  to  that  so  well  known  to  entomologists  in  the  early  stages 
of  many  grubs  of  the  Coleopterous  family  Meloidae  ? 

Tiiat  this  peculiar  investiture  and  form  of  caterpillars  in  their  final  em- 
bryonic stage,  as  they  leave  the  egg,  is  adaptive,  a  form  of  protection 
against  the  dangers  that  will  beset  them  when  they  leave  the  egg  is  I  think 
tolerably  clear.  In  the  first  place  caterpillars  having  in  their  later  life 
special  provision  against  enemies  are  practically  unprovided  with  that  class  of 
safeguards  in  their  earliest  stage  ;  thus  I  have  never  been  able  to  induce  any 
caterpillars  of  the  Papilioninae  while  in  their  first  stage  to  protrude  the 
osraateria,  with  which  nevertheless  they  are  provided  from  birth  and  which 
they  use  freely  in  after  stages.  Again,  the  single  feature  common  to  the 
appendages  of  the  vast  number  of  embryonic  larvae  is  that  these  are  appar- 
ently hollow  tubes,  having  presumed  connection  with  basal  glands,  and 
thus  serving  as  channels  for  the  conveyance  of  fluids,  probably  protective, 
from  such  glands  ;  for  tiiese  appendages  nearly  always  flare  at  the  extrem- 
ity, being  more  or  less  trumpet  shaped,  and  often  can  be  seen  to  hold  a 
droplet  of  fluid  within  the  embrace  of  the  lips  of  the  trumpet. 

It  is  immaterial  to  our  present  purpose  whether  the  embryonic  or  the 
mature  stage  of  investiture  and  form  in  caterpillar  life  be  looked  upon  as 
the  elder  ;  we  only  wish  here  to  urge  that  a  hypermetamorphosis  is  now 
in  the  process  of  origination  through  tlie  differentiation  of  the  larval  char- 
acteristics, of  the  same  kind  and  following  the  same  direction  as  that 
which  has  resulted  in  metamorjihosis  from  the  earlier  uniform  conditions 
of  structure  and  life  to  the  later.  Considering,  however,  the  comparative 
uniformity  of  the  embryonic  and  the  diversity  of  the  adidt  characters,  with 
the  naturally  more  widely  varied  conditions  of  life  to  wliich  the  adult  must 
be  subjected,  it  may  be  regarded  as  probable  that  the  hypermetamorphosis 
is  rather  in  the  direction  of  the  evolution  of  the  later  ontologic  stages. 
In  further  support  of  this  view  is  the  fact  that  the  peculiar  protective 
structures  of  the  first  stage — the  trumpet-tipped  dermal  appendages  — 
endure  throughout  life  in  the  lowest  family,  the  Hesperidae,  possibly  also 
in  some  Picrinae,  are  lost  at  various  stages  in  other  Pierinae  and  in  the 
Papilioninae,  and  never  surpass  the  first  stage  in  the  highest  family,  the 
Nymphalidae,  and  probably  do  not  in  the  Lycaenidae. 

That  in  other  insects  also  the  first  stage  of  larval  life  is  thus  diflPerentiated 
from  the  remaining  stages  I  have  elsewhere  pointed  out.  Presumably  this 
form  of  hyijermetamorphosls  will  be  found  to  exist  in  nearly  if  not  all  larvae 
belonging  to  groups,  tlie  most  of  whose  members  live  in  exposed  situations, 
and  wliich  have  anything  more  than  the  most  "incomplete"  metamorphosis. 
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STRYMON   TITUS.— The  coral  hair-streak. 

[Little  brown   buttoilly  (Abbot);   coral  hiiir-.streak  (Gos.se);   Mopsus   buttcrlly  (Harris); 
ehcrry  tree  Tbeela  (.Siiunders) ;  coriil  streaked  butterfly  (Maynard).] 

Hesperia    titusFa.br..   Eut.  syst.,  iii:29"  Strijmon     mopsus     IlUbii.,     Verz.     bok. 

(1793).  sclimeH.,74(1816?). 

ii/caewa  (iYHsWest\v.-Hewits.,Gcn.  diiirii.  T/iecla  viopsus   Boisd.-LeC,  hip.  AmCr. 

Lep.,  ii:494  (1S52).  fippt.,  109-110,  pi.  34,  figs.  1-6  (1833);— Gos.sc, 

Thecln  titii.i  Stopli.,Cat.  Lop.  Uiil.  iims.,  Lett.  Alali.,   148  (18.59);— Morr..Syn.  Lep.  N. 

i:2t!0(I)<50);— Mi.ldl.,  Rep.  ins.  Ill..x;!l4-by  Anier.,  102-103  (1.802);— llarr.  Ins.  Inj.  veg., 

careless  printinst  a  part  of  tbe  text  iK'longs  to  3d  ed.,  278-279  (1,S62); — Rcak.,  Proc.  entom« 

Cyaniris  psendarjriolu.s  (1881) ; — Saund.,  Ins.  soc.  Philad.,  vi :  146  (1866) ;— Sauud.,  Can.  ent., 

inj.  fruit,  219,   liy;.  224  (1883);— Fern.,  Butt.  i:9li-9S    (1869) ;— Pack.,    Guide   ins.,    206-267 

Mc,  .•<fi-S7  (18.84);— Freneli,  Butt.  east.  U.  S.,  (1809). 

278-279  (1886) ;— JIayn..  Butt.  N.  E.,  38-39,  pi.  Papilio Abb.,  Dr.aw.  ins.  Ga.,  Brit. 

4,  tigs.  4.8,  4Sa  (1880).  raus.,  vi  :56,  tigs.  176-178  (ca  1800). 

Stnjmon  titus  Butl..  Cat.  Fabr.  Lep.,  191  Polyommntns  titus  God.,   Encycl.  mOth., 

(1869).  ix:614,  688  (1819). 

Chrysophanus  mopsus  HUbn.,  Ziitr.  exot.  Figured  by  Abbot,  Draw.  ins.  Ga.,  Ocuder 

schmett..  i :  24,  tig.  135-136  (1818).  coll..  Best.  soc.  nat.  hist.,  17;— Glover,  III.  N. 

A.  Lep.,  pi.  B,  fig,  9,  pi.  E,  figs.  21,  22,  ined. 

Schwebt  neider,  laue  Liifte, 
0  konimt,  ihr  Wiesendfifte, 
Ihr  .•>cbiiu'tterlinge,  tunimelt  eueh. 
Von  Zwoig  zu  Zweig 
3Iit  unsrer  Schaar  zu  spielen 
Ini  kiiblon, 
Im  sauselnden  Gestraucli ! 

ScnuLZE. — Liedder  Voglein. 

These  be  the  pretty  genii  of  the  fiow'rs, 
Daintily  fed  with  honey  and  pure  dew. 

rioon.— 77(6  Plea  of  the  3Iidsummcr  Fairies. 

Imago  (6:  24,  26).  Head  covered  with  moderately  long,  blackish  brown  hairs, 
varied  by  narrow  streaks  of  wliite  scales  and  hair.s ;  eyes  encircled  with  a  moderately 
narrow  border  of  snow  white  scales,  which  reach  the  base  of  the  antennas  in  front, 
but  fail  of  reaching  it,  by  the  diameter  of  the  bas.il  joint,  behind :  those  of  eitlier  side 
are  nnited  by  a  transverse,  slightly  curved  band  of  similar  scales  just  above  the  base 
of  the  tongue;  the  compressed  and  slightly  elevated  tuft  of  hairs  on  the  summit  of 
the  head  has  a  median  line  of  slightly  longer  white  or  dull  white  hairs.  The  b.Tsal 
joint  of  the  antennae  is  tightly  encircled  by  a  cup  of  scales,  snow  white  externally 
and  above,  dark  brown  elsewhere;  antennae  covered  with  blaclc  scales,  annulated,  on 
the  lower  fourth  of  each  joint  of  the  stalk  and  on  the  basal  three  or  four  joints  of 
the  club,  with  snow  white  scales ;  the  edges  of  tliese  annulations  are  rather  even  at 
base,  very  irregular  at  apex ;  club  black  with  a  bronze  tinge  on  the  upper  surface, 
mouse  brown,  most  delicately  flecked  with  very  short  minute  gray  hairs  on  the  under 
surface  of  the  male,  the  Iiase  of  each  joint  more  or  less  distinctly  banded  witli  yel- 
lowish brown,  which  sometimes  expands  so  as  to  occupy  nearly  or  quite  all  of  the 
lower  surface ;  the  whole  basal  portion  of  the  under  surface  of  the  club  is  profusely 
flecked  with  white  scales,  which  run  u])  liighest  on  the  outer  side ;  the  terminal  three 
or  four  joints  of  both  sexes  are  entirely  honey  yellow,  sometimes  slightly  infuscated, 
but  at  all  times  have  a  fulvous  appearance  to  the  naked  eye.  Palpi  covered  with 
snow  white  scales  on  the  inner  face  and  under  edge  of  ba,sal  and  middle  joints,  on 
scarcely  so  much  as  the  lower  half  of  the  outer  face  of  the  middle  joint,  on  the  base 
of  the  upper  and  sometimes  of  the  inner  portion  and  on  the  extreme  apex  of  terminal 
joint,  elsewhere  with  very  dark  slate  brown  scales.     Tongue  luteo-fuscous,  edged  ex- 
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ternally  with  fuscous,  the  tip  slightly  paler;  the  papillae  (61:51)  slender,  rod-like, 
slightly  largest  in  the  middle,  each  separated  from  its  neighbor  by  nearly  its  own 
length,  about  five  times  as  long  as  broad  and  shorter  than  half  the  maxilla  breadth, 
with  six  or  eight  vertical  ribs  terminating  above  in  long  produced  points  or  bristles, 
as  long  as  the  central  filament. 

Thorax  entirely  covered  above  with  very  long,  mouse  brown  hairs,  those  of  the  pro- 
thoracic  lobes  and  patagia  tinged  faintly  with  olivaceous,  those  at  the  posterior 
portion  of  the  thorax  still  more  slightly  with  faint  bluish ;  beneath  covered  with  sil- 
very gray  hairs.  Femora  covered  with  irridescent  pearly  white  and  dark  brown 
scales,  the  former  greatly  predominating,  the  latter  more  prominent  next  the 
lower  edge;  this  edge  is  rather  broadly  fringed  with  very  long  mingled  grayish 
white  and  brownish  hairs,  mucli  longer  on  the  outer  than  on  the  inner  half,  and 
decreasing  in  length  toward  the  apex ;  tibiae  covered  with  pearly  white  scales  with 
intermingled  blackisli  brown  scales,  scattered  especially  upon  the  upper  siirface  and 
forming  a  rather  large  patch  near  the  apex;  spines  black;  spurs  reddish,  tipped  with 
black;  tarsi  similarly  covered  above  and  on  the  sides  with  white  scales,  occasionally 
relieved  by  black  scales,  wiiich,  on  the  upper  surface  and  sometimes  on  the  sides, 
form  black  spots  situated  at  the  base  of  each  joint  and  near  the  apex  of  the  basal 
joint;  they  are  so  large  as  to  leave  only  a  narrow,  transverse  band  of  white  scales; 
under  surface  yellowish  brown ;  spines  black ;  claws  reddish. 

Wings  above  uniform,  blackish  brown  in  bred,  grayish  slaty  brown  in  captured 
specimens;  either  with  the  faintest  possible  indication  of  one  or  two  small,  submargi- 
nal.duU  orange  spots  next  the  anal  angle  of  fore  wings  (<?) ;  or  with  two  or  three  more 
frequent  and  larger  similar  spots  ;  sometimes  also  tinned  faintly  with  dull  orange  on 
the  apical  half  of  the  fore  wings,  and  especially  on  its  lower  portion  (?)  ;  extreme 
costal  edge  of  fore  wings  delicately  fulvous ;  both  wings  edged  externally  with  a 
delicate  purplish  or  brownish  black  line,  the  fringe  slate  brown,  but  next  the  anal 
angle  of  the  hind  wings,  as  far  as  the  lower  median  nervule,  white  in  the  middle; 
iimer  border  of  hind  wings  with  intermingled  grayish  white  and  brownish  hairs. 
Discal  spot  on  fore  wings  of  male  rather  regularly  obovate,  fully  twice  as  long  as 
broad,  about  2.25  mm.  long,  grayish  brown,  paler  in  worn  specimens. 

Beneath  uniform,  soft,  slaty  brown  with  a  silky  lustre  (in  other  than  bred  specimens 
sometimes  delicately  and  faintly  tinged  with  violaceous),  spotted  with  black,  red  and 
white,  the  fringe  and  edging  of  the  wings  as  on  the  upper  surface.  Fore  urings  with 
a  somewliat  irregular,  transverse  row  of  seven  velvety  black  spots,  narrowly  edged 
externally  with  white,  lying  nearly  midway  between  the  middle  of  the  wing  and  its 
outer  border;  the  upper  three  in  a  straight  or  slightly  curving  row,  one  on  either 
side  of  the  inferior  subcostal  nervule,  and  one  in  the  apical  subcostal  fork;  these 
are  smaller  than  the  rest,  generally  round,  sometimes  lunate,  and  there  is  occa- 
sionally a  fourth,  a  dot,  in  the  next  interspace  above;  the  two  succeeding  spots 
are  largest,  transversely  ovate  or  occasionally  lunate,  and  lie  parallel  to  the  upper  half 
of  the  outer  border,  the  exterior  edge  of  the  upper  spot  on  a  line  with  the  interior 
edge  of  the  spot  above;  the  two  lower  spots,  in  the  next  interspace  below,  may  per- 
haps be  considered  as  one  divided  spot ;  they  lie  at  the  same  distance  from  the  outer 
border  of  the  wing,  but  a  little  within  tlie  direction  of  the  two  largest  spots,  and 
are  sometimes  obsolete.  Between  this  row  of  spots  and  the  outer  border,  but  nearer 
the  latter  and  following  its  curve  is  a  row  of  five  or  six  black  lunules,  increasing  in 
size  below,  opening  outward  and  partially  enclosing,  externally,  deep  orange  spots  of 
vari.able  shape,  but  usually  of  a  uniform  size ;  sometimes,  however,  either  the  black  or 
the  orange  is  obsolescent,  and  generally ,  the  black  pi-edominates  in  the  male,  the  orange 
in  the  female;  the  spots  are  in  the  same  interspaces  as  those  of  the  pi'eviously  men- 
tioned row  and  the  lower  is  double  in  conformation  but  not  in  size;  the  upper  spots 
are  sometimes  obsolete.  Hind  winys  with  the  discoidal  cell  closed  by  a  narrow  streak 
of  black  scales,  faintly  edged  exteriorly  with  white;  like  the  fore  wings,  thej'  have 
two  series  of  spots,  the  inner  row  consisting  first  of  six  ronndish  black  spots, 
narrowly  edged  with  whitish  scales,  especially  on  the  outer  side,  a  little  larger  than 


LYCAENINAE:   STUYMON   TITUS. 


811 


the  upper  spots  of  the  iuuor  row  on  the  fore  wiiif^s  and  situatcil  on  succeeding  inter- 
spaces in  pairs ;  tlie  second  pair  are  in  tlio  interspaces  beyond  tlie  cell  and  are 
subparallel  to  its  limitini;  black  streak  (tlie  lower  spot  the  outermost^  and  lie  mid^vay 
between  it  and  tlio  outer  lionler ;  the  upper  pair  are  c)n  a  line  with  a  point  midway 
between  the  discoidal  streak  and  tlie  second  pair,  but  not  quite  parallel  to  them ;  the 
lower  pair  in  tlie  median  interspaces  arc  on  a  line  with  the  upper  pair;  the  remainder 
of  the  row,  wlien  not  obsolete,  as  it  lias  a  tendency  to  become  in  the  male,  consists  of 
two  transverse  streaks,  edged,  like  the  spots,  with  white:  the  first  straight,  lient, 
waved  or  curved,  Init  usually  with  a  direction  suliparallel  to  the  discoidal  streak,  but 
broader  tlian  it  and  crossiiiir  nearly  the  whole  of  the  medio-subinedian  interspace,  its 
outer  edge  either  nearly  continuous  with  the  interior  edge  of  the  lowest  pair  of  spots 
(<J ),  or  partly  or  wholly  on  a  line  with  the  discoidal  streak  (  ? )  ;*  the  second,  in  the 
succeeding  interspaces,  is  always  bent,  the  limljs  straight,  the  upper  third  nearly  on  a 
line  eitlier  witli  the  streak  above  ( <? ")  or  witli  the  discoidal  streak  (  ? ) ,  the  other  por- 
tion bent  inward  nearly  at  a  right  angle  and  contiguous  to  the  inner  border  of  the  wing. 
Beyond  this  row  is  a  submargiiial  series  of  eight  large,  roundish,  deep  orange  spots, 
usually  larger  in  the  female,  sitmited  in  the  same  interspaces  as  the  spots  of  the  inner 
row,  each  spot  bordered  interiorly  and,  to  a  less  extent,  exteriorly  by  a  bent,  often 
angulated,  slender,  black  streak,  surmounted,  especially  interiorly,  by  a  few  pearly 
white  scales ;  the  two  spots  next  the  anal  angle  are  usually  confluent  and  the  slender 
space  between  the  black  exterior  edging  and  the  black  line  bordering  the  whole  wing 
is  mostly  tilled  with  a  mixture  of  pearly  white  and  brownish  scales. 

Abdomen  covered  with  soft,  slaty  brown  scales;  beneath  yellowish  gray.  Alations 
of  upper  organ  of  male  (34 :  23)  witli  nearly  squared  upper  and  posterior  edges,  the 
latter  produced  below  into  a  slight  angular  lobe;  lappet  of  inferior  edge  longer  than 
broad,  well  rounded;  clasps  beyond  tlie  gibbous  portion  tapering  regularly  to  a  fine 
point;  this  lamina  not  so  long  as  the  basal  portion,  half  as  broad  and  less  than  three 
times  as  long  as  broad. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  5  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average 

Largest. 

13.5 
7.5 
4.5 
3.5 

15. 
8.25 
5. 
3.75 

16.5 
9. 

5.25 
3.75 

12.5 
6.5 
4.25 

2.75 

15.5 
7.75 
4.5 
3.25 

16. 

7.75 

hind  tibiae  and  tarsi 

fore  tibiae  and  tarsi 

5.25 
3.5 

Male  specimens  from  Iowa  and  Minnesota  ditfer  from  all  others  that  I  have  seen  in 
having  the  spots  of  the  inner  row  of  both  wings  much  larger,  being  nearly  half  as 
large  as  the  submarginal  spots  of  the  hind  wings. 

Secondary  sexual  peculiarities.  The  male  stigma  is  mentioned  in  the  description 
of  the  wing,  as  is  also  tlie  remarkable  diflerence  in  the  contour  of  tlie  wings  in  the 
two  sexes.  The  scales  found  in  tlie  stigma  (46  :  27)  are  regularly  and  gently  tapering, 
broadly  rounded  at  base,  truncate  with  slightly  rounded  angles  at  tip,  more  than 
four  times  as  long  as  the  median  width.     Length  of  lamina,  .11  mm. 

Egg  (65:  11).  Deep  green,  the  projections  whitish,  giving  a  hoary  bloom  to  the 
egg.  The  projections  are  about  .005  mm.  apart,  and  where  highest,  as  on  the  outer 
walls,  nearly  half  as  high  as  that;  at  the  base  the  coarse  cell  walls  continue  a  short 
distance  after  the  projections  have  altogether  ceased,  making  coarse  triangular  cells, 
but  fully  half  the  diameter  is  free  of  markings ;  above,  the  projections  slightly  decrease 
in  size  as  tlie  micropyle  (68 :  4)  is  approached  and  suddenly  stop  at  its  edge,  leaving  a 
circular  pit  .16  mm.  in  diameter,  tUhnl  with  a  delicate  tracery  of  polygonal  cells  about 
.015  mm.  in  diameter.      Diameter  of  egg,  .9  mm. ;  lieight,  .5  mm. 

Caterpillar.  First  stage.  Head  jot  black ;  mouth  parts  pale  brown ;  tips  of  mandi- 
bles black.  Body  pale  brown ,  delicately  shagrecned  with  tine  black  points ;  the  lozenge- 
shaped  shield  of  the  first  thoracic  segment  slightly  darker,  infuscated  arcfuud  the 

•These  sexual  differences  arc  due  to  the  differing  form  of  the  aiial  angle  in  the  sexes. 
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cUges.  Before  the  end  of  this  stage  short,  pale  green,  oblique  bars,  oceupying  each  a 
segment,  begin  to  show  faintly  as  markings  on  the  more  pallid  surface,  and  a  more 
distinctly  green  dorsal  stripe  begins  to  appear.  Papillae  white,  conical,  elevated,  pale 
brown  witli  a  dark  brown  apex.  Hairs  tapering  minutely  and  very  spiculiferous, 
white  or  pellucid.  Lenticles  hemispherical,  white,  ringed  with  brown.  Prolegs 
color  of  body,  legs  slightly  infuscated,  especially  toward  the  tip.  Length,  1.5 
mm. ;  breadth,  .4  mm. 

Second  stage.  Head  shining  pale  greenish  testaceous,  heavily  and  Ijroadly  infuscated 
below;  beneath  this  pallid,  tlie  labruni  .again  infuscated.  Body  pea  green,  with  pale, 
slender,  dorsal,  laterodorsnl  and  ventrostigmatal  stripes  and.  running  from  above 
backward  and  downward  parallel  to  each  other,  similar  oblique  bars,  connecting  the 
longitudinal  stripes,  each  crossing  the  whole  of  two  segments,  scarcely  interrupted  at 
the  sutures.  Moderately  long,  backward  curving,  very  pale  brown,  spiculiferous  hairs 
in  the  laterodorsal  region,  three  or  four  on  each  segment  on  either  side  and  similar 
long  curving  bail's  in  the  ventrostigmatal  region,  besides  very  sparsely  scattered, 
shorter,  spiculiferous  hairs  over  the  whole  body;  the  longer  ones  seated  on  stellate 
papillae;  skin  punctulate  like  a  thimble-head,  very  closely  resemoling  the  surface  of 
the  cherry  leaf.     Beneath  pallid.     Length,  3.5  mm.  ;  breadth,  .9  mm. 

A  specimen  apparently  in  this  stage  was  descriljed  by  Mr.  Saunders  as  having  a 
browMiish  black  head,  a  dull  rosy  red  body  of  a  brighter  tint,  with  the  edges  of  the 
dorsal  crest  paler. 

Fourth  stage.  Head  shining  black,  with  a  pale  stripe  across  the  lower  margin  of  the 
front;  mandibles  black.  Body  above  green  along  the  middle  segments,  deep  rose 
color  .at  each  extremity,  thickly  covered  with  short  brown  hairs;  the  first  thoracic 
segment  rosy  above,  greenish  yellow  at  the  sides  and  as  an  edging  in  front;  .second 
thoracic  segment  entirely  rose  colored ;  beyond  this  a  wide  dorsal  stripe  of  rose, 
reduced  almost  to  a  line  on  the  second  and  third  abdominal  segments,  widest  on  the 
last  tlioracic  and  first,  fourth  and  fifth  abdominal  segments,  and  terminating  on  the 
sixth;  on  this  segment  the  green  encroaches  on  the  rose  color  on  the  sides  of  the 
body  and  behind  it  the  body  is  rose  color  with  a  darker  dorsal  streak ;  a  substigmatal 
rosy  line  along  the  fold.  Under  surface  dull  green  with  a  yellowish  tint ;  legs  and 
prolegs  yellowish  green.     Length,  10  mm.     (After  Saunders.) 

Last  stage  (75  :  35).  Head  shining  black,  with  a  dull  white  streak  across  the  lower 
margin  of  the  front;  mandibles  reddish  brown.  Body  alMve  dull  green  with  a  yellow- 
ish tint  especially  anteriorly ;  a  dorsal  dark  green  stripe  on  thoracic  segments ;  a  patch 
of  dull  pink  or  rose  color  on  the  thor.acic  segments,  faint  on  the  first  and  covering  but 
a  small  part  of  its  upper  surface,  nearly  covering  the  dorsal  area  on  second,  and  on 
third  reduced  again  to  a  small  faiut  patch ;  posteriorly  a  much  larger  rosy  patch  from 
the  fifth  abdominal  segment  posteriorly  ;  on  the  fifth  it  merely  tinges  the  hinder  part 
of  the  segment,  on  the  next  it  is  enlarged  to  a  considerable  patch  widening  posteriorly, 
and  behind  this  the  whole  upper  surface  of  the  body  is  rosy  red ;  the  substigmatal 
fold  is  also  rosy  on  the  fifth  and  sixth  abdominal  segments.  Under  surface  yellowish 
green,  with  a  few  very  fine  brownish  hair.s.  Above  covered  also  with  very  short 
brown  hairs  arising  from  minute,  pale  yellowish  jjapillae.  Legs  and  prolegs  transpar- 
ent green.    Length,  18  mm. ;  breadth,  5  mm.  (After  Saunders.) 

Chrysalis  (84:  37).  Pale  brown  and  glossy  with  many  small  dark  brown  or 
blackish  dots  distributed  over  tlie  whole  surface,  more  abundant  along  the  middle 
above,  appearing  as  a  faint,  imperfect  stripe  from  the  third  to  the  seventh  abdominal 
segments;  surface  thickly  covered  with  very  short  brown  hairs.  Length,  11.5  mm.; 
width.  5  mm.  (After  Saimders.) 

Distribution  (23 : 1 ) .  Tliis  butterfly  is  found  over  a  wide  extent  of 
country,  crossing  the  continent  in  a  broad  belt  which  includes  most  of  the 
United  States.  Tlie  southernmost  localities  from  which  it  has  been  re- 
ported  are   Georgia   "very  rare"   (Abbot),   Alabama  (Gosse),  Missouri 
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(Edwards),  Texas  (Belfrage),  New  Mexico  and  Arizona.  In  tlic  north 
it  occurs  as  far  as  the  southern  boundary  of  tiie  Canadian  fauna  and 
beyond,  for  it  has  been  taivcn  at  Montreal  rarely  (Fyles,  Lyman,  Caul- 
field),  at  Ottawa  (Fletcher),  in  the  Adirondacks  of  New  York  (Hill),  at 
London,  Ont.  (Saunders),  and  even  at  Nepigon  (Fletcher)  ;  while  w-est 
of  Lake  Superior  and  east  of  the  Rocky  Mountains  its  northernmost 
localities  known  are  Xcw  Jefl'erson  (Allen)  and  DesMoines,  Iowa  (Aus- 
ten), Minnesota  (Seudder),  Manitoba  (Fletcher),  Dakota  (Morrison), 
Montana  (Cones),  Kegina,  Assiniboia  (Fletcher),  and  Old  Man's  River, 
Alberta  (Geddcs).  In  the  Rocky  Jlountain  region  it  has  been  taken  in 
Colorado  by  Ridings,  on  the  Ute  Pass  road  to  South  Park  (Snow)  and  at 
Apex  Gulch  and  Bailey's  Ranch  (Mead)  ;  besides  in  New  Mexico  and  Ari- 
zona, already  mentioned,  and  in  the  Big  Horn  Mountains  (Edwards). 
West  of  the  mountains  it  is  only  known  from  the  observations  of  j\Ir. 
Henry  Edwards,  who  has  taken  it  in  northern  Oregon  (Portland, 
Dalles)  and  Vancouver  Island. 

In  New  England  it  is  considered  a  rare  insect,  but  has  occasionally  been 
found  in  considerable  numbers  and  is  well  distributed,  at  least  over  the 
southern  portion.  The  only  northern  locality  in  which  it  has  been  found 
is  Norway ,  Me. ,  where  it  occurred  in  abundance  ( Smith) .  In  the  southern 
half  it  has  been  taken  at  Portland,  ile.,  Milford,  N.  H.  "not  common" 
(Whitney)  ;  in  ^lassachusetts,  at  Williamstown  (Seudder),  Springfield 
"not  uncommon'"  (Dimmock,  Emery) ,  Mt.  Tom  (Emery) ,  Holyoke  Range 
(Parker),  Amherst  (Merrill),  Belchertown  and  Leverett  (Sprague),  sev- 
eral localities  in  tlie  vicinity  of  Boston  "very  rare"  (Faxon,  Sprague, 
Seudder),  Walpole  (Guild),  and  on  Cape  Cod  at  Hyaunis  (Seudder), 
Sandwich  (Bethune,  Fish),  Eastham  (Fish),  and  Provincetown  (San- 
born) ;  there  are  specimens  in  the  Yale  College  iluseum  from  Guilford, 
and  it  has  been  taken  at  Farmington,  Conn.  (Norton). 

Haunts.  The  butterfly  frequents  blossoms,  especially  those  of  golden- 
rod  (Solidago,  — Sanborn,  Seudder),  Jersey  tea  (Ceanothus — Lintner), 
milk  weed  (Asclepias — Saunders)  and  thistle  (Cnicus — Fish).  Abbot 
says  his  specimens  were  found  in  oak  woods,  frequenting  the  blossoms  of 
redbud  (Cercis)  ;  it  usually  occurs  about  flowers  in  the  most  open  places, 
exposed  to  the  fullest  rays  of  the  sun.  Mr.  Allen  es2:)ecially  states  that  in 
Iowa  it  is  "found  on  the  edges  of  prairies  by  the  woods — not  in  the 
woods  themselves,"  and  in  the  east  it  generally  occurs  in  the  neighborhood 
of  thickets. 

Oviposition.  The  only  egg  I  have  seen  was  found  tucked  into  the 
angle  made  at  tiie  extreme  tip  of  a  wild  cherry  twig  by  the  equal  forking 
of  two  little  shoots,  so  that  it  was  diflficult  to  tell  which  should  be  called 
the  terminal  shoot. 

Food  plant  and  habits  of  caterpillar.     Abbot  states  that  the  larva 
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figured  by  him  as  belonging  to  tliis  insect  "feeds  on  tiie  flower  figui'ed, 
oak,  etc."  The  flower  is  Eupatorium  coelestinum  Linn.,  a  composite  plant, 
and  a  hio-hly  improbable  food  plant  for  such  an  insect,  which  has  since  liecu 
found  in  several  instances  upon  wild  cherry,  and  reared  by  ^Nlr.  Saunders 
on  plum  leaves,  which  the  caterpillar  seemed  to  prefer  to  cherry.  It  is  far 
more  probable  that  its  food  plants  will  be  found  limited  to  Kosaccac  and 
perhaps  Cupuliferae. 

In  leaving  the  egg  the  caterpillar  eats  a  circular  hole  through  the  top, 
large  enough  to  crawl  out  easily,  and  at  once  makes  its  way  to  the  half- 
opened  leaves  close  at  hand  ;  here  it  eats  circular  or  oblong  holes  on  either 
surface  of  the  leaf,  having  a  larger  diameter  of  about  one  millimetre,  down 
to  the  opposite  membrane  of  the  leaf,  wliich  it  does  not  pierce.  The 
under  surface  of  the  leaf  is  usually  chosen,  as  indeed  is  almost  necessary, 
as  it  hatches  at  a  time  when  the  leaves  are  not  expanded  or  only  expanded 
a  little,  and  in  the  first  instance  still  remain  with  their  normally  upper 
halves  closely  appressed.  Later,  while  still  in  its  first  stage,  and  the 
leaves  have  opened,  the  caterpillar  occasionally  resorts  to  the  upper  sur- 
face, and  now,  on  whichever  surface,  ploughs  short,  irregular,  jagged 
tracks  through  the  parenchyma,  down  to  the  membrane,  and  even  occa- 
sionally at  the  very  end  of  this  stage,  completely  through  the  leaf.  This 
stage  occupies  about  ten  days,  and  is  passed  entirely  upon  the  leaf  it  first 
attacks.  It  should  be  noted  that  the  hairs  of  the  under  side  of  the  wild 
cherry  leaf  closely  resemble  the  bristles  of  its  own  body  at  this  stage. 

When  about  to  moult  for  the  first  time,  it  bites  away  these  hairs  over  a 
space  large  enough  for  it  to  get  its  whole  body  down  to  the  floor  of  the 
leaf  itself,  and  there  sits  and  mopes  till  the  time  comes. 

On  disturbing  a  caterpillar  past  the  first  moult,  it  will  thrust  its  head 
out  to  its  fullest  extent,  attach  a  thread  to  the  surface,  and  then,  arching 
its  body,  let  go  all  hold  by  legs  or  prolegs,  and  hang  by  the  thread  it  has 
spun.  By  degrees  it  then  lowers  itself  by  extending  the  thread  until  it 
reaches  the  ground,  where  it  remains  motionless  for  a  time,  and  then 
crawls  away. 

Life  history.  The  butterfly  passes  the  winter  in  the  egg  state.  The 
eggs  hatch  just  as  the  foliage  of  the  wild  cherry  begins  to  open,  about 
the  middle  of  May.  It  does  not  reach  maturity  before  the  last  of  June, 
remains  in  the  chrysalis  twelve  days,  and  first  emerges  from  the  chrysalis 
shortly  before  the  middle  of  July.  The  period  of  its  earliest  abundance 
is  the  last  of  July  and  the  first  of  August,  the  advent  of  the  female  being, 
it  would  seem,  usually  delayed  until  the  20th  or  25th  of  July,  although 
Mr.  Saunders  reared  one  as  early  as  the  13th.  It  continues  upon  the 
wing  until  nearly  the  last  of  August,  and  doubtless  lays  its  eggs  through- 
out this  montli,  and  these  remain  unhatched  until  the  following  spring. 
The  only  departure  1  find  from  this  general  statement  is  the  capture  of  the 
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ImttiM-riy  In-  Mr.  Liutiier  at  lictlilchciii,  N.  Y..  on  June  22,  and  at  Centre 
on  Julv  0  ;  and  by  Mr.  Sprague  at  West  Roxbtny,  Mass.,  on  July  3.  In 
the  south  tlie  only  dates  of  capture  are  those  of"  Gosse  in  Alabama,  July  1, 
and  Abbot,  who  bred  the  butterfly  on  May  5,  after  seventeen  days  in  the 
chrysalis,  and  records  a  capture  on   iNIay  2(i. 

Desiderata.  Thanks  mainly  to  Mr.  Saunders,  our  history  of  this  spe- 
cies is  nearly  perfect :  but  we  still  need  a  fuller  account  of  the  larval 
stages,  and  especially  of  the  variation  which  doubtless  occurs  ;  for  Mr. 
Saunders's  description  of  the  mature  larva  differs  remarkably,  as  he  has 
pointed  out,  from  Abbot's  illustrations.  The  food  plant  Eupatorium  is 
properlv  cliallengcd  and  should  be  inquired  into  by  practical  ap|)lications 
to  the  caterpillar.  Tlic  details  given  above  concerning  the  apparition  of 
the  imago  are  based  on  scanty  material,  and  the  reason  for  its  long  flight- 
time  (nearly  three  months)  should  be  explained.  The  distribution  of  the 
insect  in  the  southern  and  western  states,  and  thi'ough  the  central  portions 
of  New  England  is  very  little  known,  and  we  altogether  lack  any  report 
upon  its  flight,  postures  and  parasites. 

LIST   OF  ILLUSTRATIONS.— STBTMON  TITUS. 

General.  Imago. 

PI.  23,  fig.  1.    Distribution  in  North  America.       PI.  6,  fig.  24.    Male,  both  surfaces. 
£ii(i  20.    Female,  both  surfaces. 

PI.  6.")   fii'.  11.    Plain.  S4:23.    Male  abdominal  appendages. 

Gs':4!   Micropyle.  39:15.    Neuration. 

„"  f   .    jj    .  ^6 :  27.    Audroconium. 

„,  —   ..     „.     T.,  „  \      .,,  55:4.    Side  view  with  head  and  appen- 

Pl.  lO,  tig.  3o.    Full  grown  caterpillar.  ,  ,         ,        ,    ,  ^  .,       ^  ,        . 

dagcs  enlarged,  and  details  of  leg  struc- 
Chrysalis.  ^,j.g 

PI.  S4,  fig.  37.    Side  view.  ^, .  gi.     Papilhi  of  tongue. 

ERORA   SCUDDER. 

Erora  Scudd.,    Syst.    rev.    Amer.    butt.,  32       Thecla  (pars)  Auctorum. 
(1872).  Type.— Thecla  Ineta  E(ho. 

Amongst  the  rainbow  butterflies, 
Before  the  rainbow  shone. 

Mahy  HowriT. —  The  Hummingbird. 
Or  shooting  upwards  througli  the  light 
With  arrowy  motion  silvery  bright, 
The  silent  snnuner  air  employ 
For  their  region  of  capricious  joy ! 

Hogg.— Z7ie  Poetic  Mirror. 

Imago  *  (55  :  2).  Head  moderately  large,  densely  clothed  with  scales  and  rather 
Ihinly'furnished  with  not  very  long  hairs,  archiug  forward  above,  curving  downward 
in  front.  Front  apparently t  less  than  half  as  high  again  as  broad  and  as  broad  as  the 
front  view  of  the  eyes.  Eyes  rather  large  and  full,  thinly  and,  especially  above, 
rather  brielly  pilose.  Antennae  inserted  in  front  of  the  middle,  rather  widely  sepa- 
rated.    .Vntennae  composed  of  twenty-five  joints  of  which  the  last  ten  form  a  slightly 

♦Characters  drawn  mostly  from  the  female.         +No  denuded  specimen  examined. 
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compresscil  siibcyliiulrical  club,  abruptly  juul  aluiost  equally  rounded  at  either  extrem- 
ity, equal  throughout  most  of  its  length,  the  first  two  and  last  three  joints  dirainishing 
in  size,  the  last  joint  very  slightly  pointed  at  the  apex;  the  club  a  little  more  than 
one-third  the  length  of  the  stalk,  viewed  from  above  twice,  or  viewed  laterally  three 
times,  as  stout  as  the  stalk  and,  viewed  laterally,  six  times  as  long  as  broad,  the  last 
two  joints  wholly  naked,  the  others  only  naked  beneath. 

Palpi  short  and  slender,  l)ut  little  longer  than  the  eye,  the  terminal  joint  about  three- 
fifths  the  length  of  the  penultimate  and  clothed  only  with  recumbent  scales,  while  the 
other  joints,  besides  being  heavily  scaled,  are  furnished  beneath  with  a  ratlicr  heavy 
fringe  of  pretty  long,  forward  reaching  hairs,  all  compressed  in  a  vertical  plane. 

Fore  wings  (39 :  17)  two-thirds  as  long  again  as  broad,  the  costal  border  slightly 
convex  on  the  basal  third,  beyond  straight  nearly  to  the  tip  where  it  is  rounded  a 
little,  tlie  outer  border  nearly  straight  on  the  upper  two-thirds,  receding  with  a  gentle 
curve  below,  its  general  course  at  an  angle  of  about  55°  with  the  middle  of  the  costal 
border;  inner  border  nearly  straight,  scarcely  concave  or  bent  at  the  middle,  its 
outer  angle  well  rounded. 

Costal  nervure  terminating  opposite  the  end  of  the  cell.  Subcostal  with  three 
superior  branches,  the  first  arising  a  very  little  beyond  the  middle  of  the '-I'll ;  the 
second  about  midway  between  this  and  the  apex  of  the  cell,  the  third  a  little  more 
than  half  way  between  the  second  and  the  tip  of  the  cell,  the  main  stem  hardly 
flexed  at  the  cross  vein  connecting  the  inferior  nervule  with  it  and  tlie  median,  the 
last  only  distinct  next  the  main  veins,  the  inferior  nervule  arising  from  its  middle. 
Cell  slightly  more  than  half  as  long  as  the  wing  and  three  and  one-half  times  longer 
than  broad. 

Hind  wiugs  with  the  costal  border  greatly,  suddenly  and  rouudl}'  expanded  at  the 
base,  beyond  scarcely  concave,  until  toward  the  tip  where  it  is  broadly  rounded  with- 
out sign  of  angulation  ;  outer  border  very  regularly  and  considerably  roundetl ;  inner 
border  rather  slightly  and  regularly  bowed,  the  outer  angle  not  rounded,  more  than  a 
right  angle;  submedian  nervure  terminating  on  the  outer  border  just  beyond  the  anal 
angle ;  Internal  nervure  terminating  somewhat  beyond  the  middle  of  the  inner  margin. 

No  discal  stigma  nor  androconia. 

Fore  tibiae  about  four-flfths  the  length  of  the  hind  tibiae,  and  rather  shorter  than 
the  fore  tarsi.  Femora  thinly  fringed  with  long  hairs.  Middle  and  hind  tibiae  of 
about  equal  length,  armed  at  the  tip  with  not  very  long  spurs,  concealed  almost  to  the 
apex  with  scales.  First  joint  of  tarsi  a  little  shorter  than  the  others  combined,  the 
second  nearly  as  long  as  the  third  and  fourth  together,  and  a  little  longer  than  the 
fifth;  joints  rather  abundantly  armed  on  either  side  beneath  with  moderately  long  and 
slender  spines,  the  apical  ones  of  each  joint  longest;  under  surface  of  all  the  joints 
but  the  basal  devoid  of  scales;  claws  very  small,  compressed,  taperiug,  curved  only  a 
little,  finely  pointed;  paronychia  single,  rather  broad,  compressed,  tapering  a  little, 
curved  slightly  toward  the  claw  and  also  inward;  pulvillus  minute,  projecting. 

Egg.  Regularly  echinoid,  more  than  twice  as  broad  as  high,  more  flattened  beneath 
than  above,  broadest  below  the  middle,  the  surface  profusely  studded  with  elevated 
conical  points,  with  five  lower  stellate  rays  diverging  from  them  toward  all  neighbor- 
ing points,  forming  everywhere  a  pentagonal  reticulation,  the  cells  of  which  are  ex- 
tremely small,  smaller  than  in  any  other  of  our  Theclidi.  Micropylic  area  flattened, 
but  not  sunken. 

Tliis  American  genus  of  Theclidi  is  better  represented  south  of  our 
boundary  than  within  it,  at  least  two  species  Ijeing  found  in  ^lexieo  and 
Central  America.  Our  own  species  has  been  found  in  abundance  only  in 
southern  Arizona,  and  apart  from  that  has  a  very  anomalous  distribution, 
being  only  known  in  the  northeastern  United  States  b}'  a  specimen  cap- 
tured here  and  there. 
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The  butterfliof<  are  very  iK'iiutit'nl  and  tlic  sexes  diller  in  colonitimi 
above.  Their  winps  iirc  pretty  well  rounded,  detititnte  ol'  tails  ;  they  are 
dark  brown  above,  all  the  hind  winj^s  cxcfiitinjr  the  eoHtal  niarjrin 
(female),  or  only  tiie  middle  portion  oC  their  outer  l)order  (male),  metallic 
blue  ;  beneath  they  are  of  a  duller  blue,  the  f<u'C  winfjs  partially  traversed 
in  the  middle  t)f  the  outer  half  by  a  series  of  eonneeted  reddish  spots,  the 
hind  win^rs  with  a  fiulimaririnal  series  of  independent  spots  and  an  extra- 
mesial,  torluoiis  stripe  ottlie  same  eolor. 

Thev  seem  to  appear  on  llic  winjj  twice  in  tlie  yeai-,  in  May  and  .lidy, 
and  hibernate  in  the  chrysalis  state.  Nothinjr  more  is  known  ot' their  his- 
torv  than  is  gained  bv  the  few  dates  of  capture  of  the  imago. 


EXCUIiSrS    XXVII.—  TIIE    BEST   LOCALITIES  FOR  COLLEC 
TORS;  FAVORITE  BUTTERFLY  HAUNTS. 

oil !  the  bonny,  bonny  (tell,  wbaur  the  primroses  wonu, 

Liiikin'uol  o"  llieir  loiives  like  wee  sons  o'tlie  sun; 

AVhiiiir  the  wiltl  roses  liinj;  like  lliekers  o'  finnie, 

Anil  fii"  al  tlie  touih  wi'a  liainty  slianic; 

AVhanr  thr  hvv  swings  ower  the  white-elovcr>'  sod, 

.\n<l  tlie  liutterlly  Hits  like  »  stray  thoucht  o'  God; 

Whaiir,  like  arrow  shot  frae  life's  unseen  bow, 

The  iliai;on-tly  Imrns  the  sunliebt  tlironi 

oil  I  the  iHiiiny,  bonny  ilell,  w  baur  I  san^'  to  ecc 

The  i^)3e  and  the  primrose,  the  ilraigon  and  bee! 

MacDonald. —  The  Bonny,  Bonny  Dell. 

MoirxTAlX  vallevs,  in  my  experience,  are  the  best  localities  for  secur- 
ing butterflies  in  number  and  diversity.  Their  plentiful  moistiue,  and 
perhaps  more  than  normal  midday  warmth,  with  their  diversity  of  surface 
render  them  favorable  places  for  abundance  and  richness  of  plant-life, 
upon  which  of  course  butterfly  existence  depends.  It  does  not,  however, 
follow  that  diversity  of  flora  is  correllated  with  variety  and  abundance  of 
butterflv  life.  The  island  of  Nantucket,  for  instance,  has  a  very  diversi- 
fied flora,  and  tame  as  is  the  aspect  of  the  somewhat  monotonous  surface 
of  the  island,  it  is  everywhere  clotlied  with  verdure  except  upon  the  sea- 
shore or  the  steeper  parts  of  its  bluffs.  Yet  its  butterfly  fauna  is  essen- 
tiallv  meagre  and  comparatively  uninteresting.  Kiver  bottoms  support  a 
luxuriant  vegetation,  but  tinlcss  the  surface  is  broken  or  varied  by  groves 
with  openings  partly  filled  with  shrubbery,  the  butterfly  fauna  will  not  be 
greatly  varied  ;  for  next  to  mountain  vallevs  for  variety  and  abundance, 
their  miniature  representatives,  the  ravines  among  the  hills,  will  be  found 
the  most  attractive  resorts  ;  here  the  little  streams  favor  the  growth  of 
copses,  and  by  their  twists  and  turns  have  so  moulded  the  forms  of  the 
surface  as  to  oflTer  nooks  where  the  breezes  may  waft  the  but  partly  will- 
ins  butterflv  into  a  haven  of  delight  with  others  of  his  kind  ;  where 
flowers  of  some  sort  are  always  in  bloom  to  satisfy  the  appetite  and  the 
quiet  air  permits  them  to  open  their  wings  softly  to  the  warm  sun. 
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Old  and  not  too  extensive  cultivated  clearings  in  tlie  forest  district, 
approached  bv  a  liiirlnvay  tliroiigh  the  forest  are  choice  spots,  but  such  are 
becoming  rarer  every  year,  and  must  be  souglit  in  comparatixcly  new 
country.  Wallace  found  tlie  same  true  in  Brazil.  "1  lia\c  invai-iahly 
found,"  says  he,  "tliat  in  au  open  path  througli  tiic  forest  the  chequered 
liglit  and  shade  causes  a  variety  of  plants  to  spring  and  flowers  to  blow, 
wliich  in  their  turn  attract  a  great  variety  of  insects.  An  open  pathway 
seems  to  have  similar  attractions  for  many  kinds  of  insects  to  what  it  has 
for  ourselves.  The  great  blue  butterflies,  and  many  smaller  ones,  will 
course  along  it  for  miles,  and  if  driven  into  the  forest,  will  generally  soon 
return  to  it  again.  The  gleams  of  suusliine  and  the  free  current  of  air 
attract  some  ;  others  seek  the  blossoms  which  there  abotuid  ;  while  e\ery 
particle  of  animal  matter  in  the  pathway  is  sure  to  be  visited  by  a  number 
of  different   species."     (Travels  on  the   Amazon,   170.) 

Yet  he  who  would  content  himself  with  these  places,  where  the  abun- 
dance of  life  is  forced  upon  his  notice,  would  fail  to  obtain  many  sorts  that 
appear  to  visit  but  rarely  or  even  to  shun  such  choice  spots.  INIany 
frecpient  the  open  meadows  or  even  favor  the  dry  pasture  ;  others  follow 
the  tangle  which  grows  by  fences  and  walls  in  the  country  or  skirt  tlie 
edges  of  woods  ;  others  seek  the  depths  of  open  deciduous  woods,  espec- 
ially before  the  foliage  is  full-leaved :  while  not  a  few  vastly  prefer  the 
hill-tops  open  to  the  sky  ;  marshes  claim  some  kinds,  and  even  rocky 
ledges  are  the  unlooked  for  liome  of  others.  It  is  only  the  adventurous 
lover  of  nature  in  all  her  moods  who  will  make  the  best  aurclian. 

It  takes  a  long  time  to  exhaust  all  the  possibilities  of  a  given  district, 
but  a  good  entomologist  soon  discovers  most  of  the  choice  spots.  It  is 
well,  therefore,  to  take  counsel  of  a  local  spirit,  and  put  oneself  under  his 
guidance.  Successive  generations  of  hunters  hand  down  the  sanctity  of 
certain  special  spots,  but  with  the  rapid  and  wholesale  changes  wrought 
upon  tlie  face  of  the  land  by  our  irreverent  civilization,  these  often  become 
mere  traditions.  It  may,  however,  be  well  to  notice  one  or  two  New  Eng- 
land localities.  Mention  has  been  made  elsewhere  of  the  White  Mountains 
as  a  home  for  butterflies,  and  of  the  special  attractions  of  the  Glen,  and  it 
is  not  necessary  to  do  more  tlian  to  allude  to  them.  The  nearest  approach 
elsewliere  to  such  spots  may  be  found  in  the  Hopper,  the  deep,  ojien- 
moiitlicd  ravine  on  the  westerly  side  of  Qraylock  in  jNIassaciiusctts,  where 
at  an  elevation  of  not  far  from  a  tliousand  feet  above  the  sea  a  very  sim- 
ilar fauna  occurs,  but  with  less  profusion  of  individuals.  It  has  never 
been  properly  hunted  and  would  certainly  well  repay  a  summer's  resi- 
dence in  one  of  the  two  or  thi-ee  farm  houses  found  there,  especially  if 
residence  began  with  the  first  outburst  of  vegetation.  Tlicre  must  also 
be  many  a  similar  but  lesser  ravine  or  pass  in  the  Green  Mountains  and 
in  the  iiill-district  of  New  Hampshire,  in  the   broken  country   of  western 
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Miissachusctts,  in  tluit  part  of  tlio  Cuuueoticut  valley  where  the  river 
passes  between  Jits.  Tom  and  Holyoke,  as  well  as  in  other  sections  of  the 
triassic  traps  of  this  valley  which  here  find  their  culmination.  In  north- 
ern Maine,  with  its  vast  forests,  one  is  dependent  on  the  clearings  and  the 
older  logging  roads  near  open  water,  and  the  mountain  elevations  are  not 
so  full  of  resources  as  elsewhere.  Princeton,  Mass.,  with  its  elevated 
meadows,  broken  surface,  abundant  flowers  and  breezy  hillsides  and  its 
proximity  to  W'achusett  is  one  of  the  best  localities  in  New  England. 
Amherst  in  the  same  state  is  favorably  situated,  and  so  are  several  towns 
in  New  Hampshire  which  Monaduock  overlooks.  Indeed  wherever  a  local 
collector  of  enterprise  and  spirit  is  to  be  foimd,  it  would  almost  seem, 
from  the  variety  of  his  Ciiptiires,  as  if  his  were  a  particularly  favored 
locality.  I  doubt  indeed,  if  tiicre  is  a  spot  in  New  England  (unless  we 
except  the  heavily  wooded  unsettled  parts  of  northern  Maine  which  are 
not  likely  to  be  favored  in  many  a  year  with  the  presence  of  a  local  ento- 
mologist) where  it  would  not  be  easy  in  a  single  summer  to  obtain 
within  a  radius  of  ten  miles  one-half  the  nominal  species  of  all  New  Eng- 
land ;  and  there  are  not  a  few  in  which  more  than  one  hundred  species 
have  been  secured.  Aliout  Boston  tlie  choicest  localities  are  the  less 
settled  districts  about  the  Blue  Hills,  Prospect  Hill  in  Waltham,  the 
region  about  Waverly  and  the  Middlesex  Fells. 


ERORA  LAETA.— The  spring  beauty. 

[The  spring  beauty  (Scudder);   blue  streaked  liutterfly  (Maynard).] 

Thecla  laeta    Edw.,  Proc.  Acad.    nat.  sc.  ^rora?ae«aSeudd..Syst. rev. butt., 32  (1872). 

Philad.,  1862,  55-56,  pi.  1,  tigs.  1,   2    (1862);  Thecla  clotliilde  Edw.,  Proc.  Entoiu.  soc. 

Butt.   X.  Amer.,  i,  Thecla  1,  figs.  1-4  (1869);  Philad.,  ii:  15  (1863);— Scudd.,  Proc.Bost.  soc. 

—Fern.,    Butt.    Me.,   8.5-86  (1884) ;— French,  nat.  hist.,  xi :  377  (1868). 

Butt.    east.  U.    S.,  277-278    (1886) ;— Mayn.  Figured  by  Glover,  111.  N.  A.  Lep.,  pi.  H, 

Butt.  N.  E.,  37-38,  pi.  8,  figs.  47,  47  a  (1886).  fig.  7;  pi.  M,  fig.  9,  ined. 

Full  many  a  Ladie  faire,  in  Court  full  oft 
Beholding  them,  him  secretly  envide, 
And  wisbt  that  two  such  fannes,  so  silken  soft, 
And  golden  faire,  her  Love  would  her  provide ; 
Or  that,  when  them  the  gorgeous  Flie  had  doft, 
Some  one,  that  would  with  grace  l)e  gratifide, 
From  him  would  steal  them  privily  away, 
And  bring  to  her  so  precious  a  pray. 

Spenser. — Muiopotmos. 

How  would,  I  say,  mine  eyes  be  blessed  made 
By  looking  on  thee  in  the  living  day. 

Shakespeare. — Sonnet. 

Imago  (14:  6,  9).  Head  covered  above  with  shining  dark  olivaceous  scales,  min- 
gled with  a  few  buff  ones,  the  base  of  the  antennae  surrounded  by  black  scales  and 
between  them  a  loose  cluster  of  white  scales ;  the  usual  slender  rim  of  snow  white 
scales  surrounds  the  eye  and  the  front  is  filled  between  them  with  blackish  brown 
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scales,  mingled  down  the  middle  witli  a  loose  cluster  of  pale  sreenisU  blue  scales. 
Palpi  with  the  basal  and  middle  joints  covered  outwardly  and  beneath  with  white 
scales,  flecked,  especially  toward  apex,  with  a  few  blackish  ones,  and  with  frequent 
black  bristles  beneath;  within  and  above  blackish  brown  flecked  sparsely  with  white; 
apical  joint  blackish  brown,  marked  with  white  beneath  and  at  base  above,  .\ntennae 
blackish  brown  with  a  purplish  tinge,  the  outside  of  the  basal  joint  marked  with  white 
and  the  base  of  all  the  joints  of  the  stalk  and  of  the  b.ase  of  the  club  rather  broadly  an- 
nulated  with  white ;  two  or  three  of  the  apical  joints  of  the  club  wholly  orange ;  the 
others  dusky  beneath,  sometimes  tinged  with  orange;  tongue  blackish  fuscous,  dark 
luteous  at  extreme  tip. 

Thorax  covered  above  with  mingled  dark  and  light  brown  hairs,  becoming  tawny  on 
the  prothorax  and  excepting  there  mingled  rather  profusely  with  light  metallic  blue 
scales ;  beneath  white  with  a  jnile  bluish  tinge,  giving  a  silvery  blue  appearance,  broadly 
annulated  on  the  femora  and  basal  part  of  tibiae  with  dark  brown  on  distal  part  of 
tibiae  and  on  tarsi  with  black  ;  under  surface  of  tarsi  wholly  dull  luteous  ;  spines  and 
claws  dark  reddish. 

Wings  above  blackish  brown,  scarcely  and  irregularly  mottled  with  gray  brown. 
Fore  wings  having  the  costal  edge  dark  orange  buif  and  the  outer  edge  blackish,  the 
base  of  the  wing  with  a  few  bluish  gray  hairs,  the  surface  either  uniform,  with  a  few 
inconspicuous  dull  greenish  blue  scales  on  the  basal  half  of  the  wing  below  the  cell 
(J),  or  sprinkled  profusely  with  dark  metallic  blue  scales  next  the  base,  forming  a 
brilliant  jiatch,  extending  from  the  suljcostal  nervure  to  the  inner  border  and  limited 
outwardly  by  a  line  runiung  from  the  middle  of  the  upper  border  of  the  cell  to  the 
base  of  the  last  median  nervule,  thence  to  the  middle  of  the  lower  median  nervnle 
and  thence  to  the  inner  border  crossing  the  ncrvules  at  right  angles  (  ? ) :  fringe  pale 
bufl",  becoming  mingled  below  with  griseous  and  at  the  extreme  base  orange  bufl"  more 
or  less  obscured  with  griseous.  Hind  winys  with  the  outer  edge  blackish  and  the 
■wing  covered  profusely  with  dark  metallic  blue,  either  confined  to  a  patch  about  as 
broad  as  an  interspace,  resting  on  the  blackish  margin  of  the  outer  border  between 
the  upper  median  and  internal  uervures  and  including  minute,  faint  dusky  spots  in 
the  middle  of  the  interspaces  (  ?  )  ;  or  occupying  the  whole  wing,  excepting  the  inner 
border  as  far  as  the  submedian  nervure,  and  a  broad  belt  on  the  costal  and  outer  mar- 
gin separated  from  the  blue  field  by  a  nearly  straight  line,  which  extends  from  close  to 
the  base  of  the  costal  margin,  crossing  the  subcostal  neiTure  close  to  its  divarication 
and  directed  toward  the  outer  border  at  the  middle  of  the  subcosto-median  inter- 
space ;  just  before  reaching  the  outer  border,  however,  it  bends  to  the  tip  of  the  upper 
median  nervule  and  sends  also  a  faint  shoot  of  dusky  scales  back  upon  that  nervule ; 
minute,  faint,  dusky,  submarginal  spots  are  found  in  the  blue  field  in  each  of  the 
interspaces,  growing  less  distinct  toward  the  anal  angle  {$)■■,  the  anal  angle  is  marked 
inconspicuously  with  reddish  orange  and  the  fringe  at  this  point  is  of  the  same  color; 
elsewhere  it  is  pale  on  the  apical  half,  largely  obscured  with  griseous  on  the  basal 
half,  but  enlivened  in  this  part  with  more  or  less  frequent,  dull,  reddish  orange 
scales. 

Beneath,  greenish  silvery  gray.  Fore  wings  with  the  costal  margin  flecked  with 
reddish  orange  scales ;  crossing  the  middle  of  the  outer  half  of  the  wing  is  a  series  of 
reddish  orange,  quadrate,  slightly  transverse  spots,  bordered  within  faintly,  without 
distinctly  but  narrowly,  with  black,  followed  in  the  latter  case  by  a  similar  edging  of 
white  scales;  the  series  consists,  first,  of  a  nearly  straight  row  of  five  spots,  one  in 
each  consecutive  interspace  above  the  lower  median  nervule,  the  next  to  the  upper 
spot  sometimes  removed  a  little  inward  but  usually  all  forming  a  slightly  curved 
band,  directed  from  the  middle  of  the  outer  half  of  the  costal  border  to  the  middle  of 
the  outer  four-fifths  of  the  lower  median  nervule;  and  second,  of  a  similar  obsolescent 
(in  the  $  always  obsolete?)  spot,  transversely  linear  and  almost  wholly  made  up  of 
only  the  black  and  white  boi-dering;  fringe  dull  reddish  orange,  paler  on  apical  half, 
above  and  below  largely  obscured  with  fuscous,  especially  at  tip.  Hind  wings  ■with 
two  rows  of  spots  similar  to  those  of  the  fore  wings ;  the  inner  row  consists  of  sub- 
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continuous  spots  formini;  a  tortuous  narrow  stripe,  with  no  interior  black  borderiii!; ; 
it  is  usniilly  rontinuous  only  from  the  upper  subcostal  to  the  upper  median  nervules, 
and  its  course  is  as  follows;  it  crosses  the  costo-subcostal  interspace  at  its  middle; 
the  upper  subcostal  further  out,  in  the  middle  of  its  basal  two-thirds ;  the  next  inter- 
space just  below  tliis  and  the  following  removed  outward  by  its  own  width ;  tlie  upper 
median  interspace  at  the  very  base  and  the  lower  on  a  line  with  the  spot  of  the  sub- 
costo-median  interspace;  the  interspaces  below,  asain  as  a  sli!2;htly  curved  or  sinuous 
stripe,  on  a  line  with  the  spot  in  the  upper  median,  and  in  tlie  middle  of  the  medio- 
submcdiau  interspace;  the  outer  series  of  spots  is  pretty  regularly  arcuate,  subparallcl 
to  the  outer  border  and  removed  from  it  by  about  the  width  of  an  interspace,  that  in 
the  upper  lialf  of  the  medio-submediau  interspace  a  little  further  from  tlie  base;  the 
spots  are  small,  triangular,  or  sf)metiuies  rounded,  decrease  in  size  upwardly  above 
the  lower  median,  are  found  in  each  interspace  below  the  upper  subcostal  nervule  and 
are  faintly  and  narrowly  bordered  with  mingled  black  and  whitish  scales,  the  black 
seldom  present  on  the  sides ;  the  wing  is  slenderly  edged  with  a  pale  line  bordered 
exteriorly  with  blackish  and  the  fringe  is  reddish  orange  at  base,  pale  at  apex,  and 
below  tipped  witli  black.  Abdomen  black  above  tinged  with  pale  blue  anil  pale  brown 
on  the  sides;  beneath  whitish  or  silvery  gray.     Appendages  not  studied. 


Measurements  in  millimetres. 
Length  of  tongue,  3  mm. 

Length  of  fore  wing 

antennae 

hind  tibiae  and  tarsi... 
fore  tibiae  and  tarsi . . . . 


MAXES. 

FEMALES. 

Smallest. 

Average. 

10.8 

3. 
2. 

Largest. 

Smallest. 

10.2 

3. 
2. 

Average. 

Largest. 

10.5 
5.2 
3. 
2. 

10.5 
5.2 
3. 
2. 

Described  from  13,3?. 

Egg  (65:8).  Pale  pea  green,  the  raised  points  hoary,  about.  03  mm.  apart  and 
about  .02  mm.  in  height.  Micropyle  .1  mm.  in  diameter,  consisting  of  about  live 
unequal,  kite  shaped,  central  cells  surrounded  by  a  crowded  mass  of  pentagonal  cells 
with  their  shorter  axis  about  .01  mm.  in  length,  directed  toward  the  centre.  Height 
of  egg,  .32  mm. ;  diameter,  .72  mm. 

Distribution  (23  :  -).  This  is  aii  exceedingly  rare  butterfly  iu  the  east, 
having  been  taken  on  very  few  occasions,  but  these  show  it  to  be  widely 
spread.  It  has  been  found  at  St.  Joachim,  twenty-five  miles  from  Quebec 
(Bowles),  London,  Ontario  (Saunders),  the  Catskills,  N.  Y.  (Edwards), 
Atlantic  City,  N.J.  (Aaron)  and  Cualburgh,  Kanawha  Co.,  W.  Va.  (Ed- 
wards). Single  specimens  only  have  been  taken  at  any  one  time.  In  the 
west,  however,  it  has  latterly  come  to  light  in  considerable  numbers  on  Mt. 
Graham,  Arizona,  some  thousands  of  miles  from  its  nearest  known  rela- 
tives. 

In  New  England  it  has  been  taken  in  two  localities  in  Maine,  Streaked 
Mountain  near  Paris  (Smitli)  and  Oi-ono  (Fernald).  On  my  last  collect- 
ing tour  in  the  Graylock  Hopper  at  W'illiamstown,  ilass.,  where  I  first 
began  my  chase  for  butterflies  more  than  thirty  years  ago,  musing  over  the 
butterflies  whose  early  stages  were  unknown,  my  thoughts  turned  to  the 
present  species,  and  recalling  thereby  the  lines  I  had  already  placed  at  its 
head  in  this  work,  I  repeated  them  aloud,  almost  imconsciously.  I  had 
not  gone  half  a   dozen   steps   before  I  came  to  a  damp  spot  in  the  road. 
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where  laeta  alighted  at  my  very  feet.  Althougli  it  was  the  first  time  I  had 
seen  this  charming  object  alive,  I  instantly  recognized  it ;  in  another  second 
my  net  was  over  it  and  I  shouted  triumphantly  : — 

How   have,  I   say,  mine  eyes  been  blessed  made 

By  looking  on  thee  in  the  living  daj'. 
Life  history.  It  is  apparently  double  brooded,  for  the  dates  of  ea[)ture 
appear  to  be  too  far  apart,  considering  the  freshness  of  the  late  specimens, 
to  suppose  them  all  to  belong  to  one  brood.  The  first  brood  appears  in 
the  nortli  early  in  May ;  Mr.  Saunders's  specimens  were  taken  in  Ontario 
May  iO  and  -22,  Professor  Fernald's  at  Orono  May  18,  and  Mr.  Ed- 
ward's specimens  in  West  Virginia,  April  17  and  very  early  in  ]\Iay.  My 
specimen  from  Williamstown,  a  female  and  in  excellent  condition,  was 
taken  June  30,  Mr.  Aaron's  from  Xew  Jersey,  July  1,  and  Professor 
Smith's  at  Norway,  on  July  22,  the  last  also  in  very  good  condition,  and 
certainly  not  at  all  rubbed.  T\\>'  second  brood  must,  therefore,  appear  late 
in  June  and  in  July,  and  the  early  appearance  of  the  first  brood  indicates 
that  the  insect  probably  hibernates  in  the  chrysalis  state. 

As  to  the  haunts  of  this  insect,  all  (unless  the  New  Jersey  specimen, 
and  pei'haps  the  London,  be  exceptions)  seem  to  have  been  taken  in 
mountainous  regions.  Mr.  Saunders  took  his  specimen  in  a  wood  ;  Mr. 
Edwards  one  of  his  at  the  bottom  of  a  freshly  dug  j)ost  hole  near  a  hop 
vine.  Mine  was  taken  on  a  road  into  a  mountain  ravine,  just  before  it 
entered  the  woods  from  partially  cleared  ground. 

Desiderata.  Manifestly  we  know  so  little  about  this  insect  that  every 
fact  about  it  is  desirable;  first  of  all,  as  a  guide  to  the  rest,  the  food 
plant  of  the  larva  and  the  number  of  broods  annually.  I  did  not  hesitate 
to  sacrifice  my  specimen  to  obtain  eggs,  and  placed  the  creature  over  wild 
cherry,  where  she  lived  many  days  without  laying,  though  her  abdomen 
was  full  of  eggs.  The  distribution  and  haunts  of  the  insect  make  it 
probable  that  it  will  be  discovered  in  a  line  across  the  country  not  far 
from  our  boundary  with  Canada,  and  in  the  Cordillera  region  north  of 
Ai'izona. 

LIST  OF  ILLUSTBATIONS.-EBOBA  LAETA. 

General.  PI.  14,  fig.  9.    Female,  Ijoth  surfaces. 

PI.  23,  fig.  2.    Distril)utiou  in  North  America.  39 :  17.    Neuration. 

Egg.  55:2.    Side  view  witli  head  and  appen- 

Pl.Oo,  fig.  8.    Plain.  dages  enlarged,  and  details  of  the 

jiniifiQ  structure   of  the    legs    in   the  fe- 

Pl.  U,  fig.  U.     Male,  upi)er  surface.  '"''''^- 
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INCISALIA   MIXOT. 

Incisniin  Miii.,  ScucUI.  syst.  rev.  Am.  Itutt.,  31       Lycus  (pars)  HUbii.  Verz.  schinett.  74  (1816). 
(1ST2).  "  Thecla  (pars)  Auct. 

Tupe. — Licus  niphon  Jfubn. 

Upon  his  painted  wings,  the  Ijutterfly 
Koani'd,  a  gay  blossom  of  the  sunny'sky. 

Willis  G.  Clark. 

Imago  (55:1).  Mead  small,  di-nscly  clothed  with  scales  and  long  hairs,  arching 
forward  or  curving  dow-nwaril.  Front  nearly  tlat,  very  little  swollen,  but  beneath  a 
little  tumid,  barely  surpassing  the  front  of  the  eyes;  above  hollowed  in  a  broadi 
sliallow  chaiuiel  ilown  the  front;  as  broad  as  the  eyes  on  a  front  view  and  varying  in 
height  from  somewhat  less  to  scarcely  more  than  half  as  high  as  broad  ;  upper  border 
forming  a  distinct  ridge  in  the  middle,  its  angles  considerably  hollowed  in  front  of 
the  antennae ;  lower  border  strongly  and  rather  squarely  arched.  Vertex  almost  per- 
fectly flat,  with  a  slightly  raised  ridge  at  the  outer  hinder  portion  of  each  antenna, 
and  separated  from  the  occiput  by  a  very  conspicuous,  straight,  transverse  channel, 
deepest  in  the  middle.  Eyes  rather  large  and  full,  rather  densely  pilose  with  moderate 
hairs,  .\ntennae  inserted  with  their  hinder  edge  in  the  middle  of  the  summit,  separated 
by  a  space  equ.al  to  or  rather  larger  than  the  diameter  of  the  second  antenna!  joint,  the 
basal  joint  nalced ;  considerably  longer  than  the  abdomen,  composed  of  thirty-two  or 
thirty-three  joints,  of  which  from  fourteen  to  sixteen  form  the  club,  which  is  elon- 
gated, cylindrical,  depressed  a  little,  nearly  equal  for  most  of  its  length,  increasing  in 
size  only  at  its  first  two  or  three  joints  and  on  the  last  four  or  five  diminishing  rather 
gradually  to  a  bluntly  pointed  apex,  the  apical  joint  being  exceedingly  minute ;  it  is 
fully  throe  times  as  broad  as  the  stalk  and  about  five  times  as  long  as  broad.  Palpi 
slender,  about  half  as  long  again  as  the  eye,  the  terminal  joint  about  three-quarters  as 
long  as  the  penultimate  and  clothed  with  recumbent  scales  and  a  few  hairs,  the  other 
joints  furnished  profusely  with  large,  long  scales  projecting  on  the  under  surface 
but  surpassed  by  a  moderately  heavy  fringe  of  long  hairs,  all  compressed  in  a  vertical 
plane. 

Patagia  small,  exceedingly  long  and  slender,  arched,  and,  excepting  next  theboi-ders, 
tumid,  a  little  more  tlian  three  times  as  long  as  broad,  the  inner  border  nearly  straight , 
the  basal  half  narrowing  slightly,  the  apical  half  equal,  less  than  half  as  broad  as  the 
broadest  portion,  and  terminating  in  a  well  rounded  apex. 

Fore  wings  (39  :  13)  about  three-fourths  as  long  again  as  broad,  the  costal  margin 
roundly  and  pretty  strongly  bent  at  a  short  distance  from  the  base,  beyond  that 
straight,  very  slightly  curved  l)ackward  at  the  tip,  the  outer  angle  scarcely  rounded  ; 
outer  margin  very  slightly  and  regularly  rounded,  just  above  the  middle  of  the  wing 
a  little  full  in  the  J  ,  its  general  direction  at  an  angle  of  about  sixty  or  seventy 
degrees  with  the  middle  of  the  costal  border;  the  inner  margin  straight,  its  outer 
angle  slightly  rounded;  costal  nervure  terminating  a  little  beyond  the  tip  of  the  cell; 
subcostal  with  three  superior  branches,  the  first  arising  at  or  a  little  beyond  the  middle 
of  the  upper  border  of  the  cell ;  the  second,  two-thirds  the  distance  from  there  to  the 
origin  of  the  third,  which  arises  just  before  the  apex  of  tlie  cell ;  the  main  vein  beyond 
the  origin  of  the  third  is  curved  downward  to  meet  the  cross  vein,  either  slightly 
and  then  continues  in  a  straight  course  (  ?  ),  or  pretty  strongly  and  then  springs  back 
to  resume  its  former  straight  course  ($)  ;  the  cross  vein  is  very  feelily  developed  es- 
pecially below  ;  cell  a  little  less  than  half  as  long  as  the  wing  and  about  three  times 
as  long  as  broad. 

Hind  wings  with  the  costal  margin  strongly  convex  next  the  base,  beyond  nearly 
straight,  outer  angle  varial)le,  outer  margin  well  rounded,  very  slightly  prominent  in 
the  naiddlc  of  the  median  region,  at  least  in  the  ?  ,  the  tips  of  the  middle  and  lower 
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median  iicrvules  more  or  less  slightly  ami  roundly  iiroduced.  Inner  border  rather 
stron-rly  and  regularly  rounded,  just  before  the  tip  considerably  and  roundly  cniargl- 
nate,  leaving  a  rounded  lobe  at  the  tip,  directed  inward.  Sul)niedian  nervure  ter- 
ininatinj^  on  tlie  outer  border,  just  beyond  the  anal  angle ;  internal  nervure  terminating 
just  beyond  the  middle  of  the  inner  border. 

.■Vndroconia  ril)bon-like,  neai'ly  equal  throughout,  with  truncate  apex,  rounded  at  the 
angles,  the  base  slightly  lobed  and  tlie  stem  very  short. 

Fore  tibiae  about  llve-sLxths  the  length  of  the  hind  tibiae,  the  tarsi  equalling  or 
exceeding  the  tibiae  In  length;  the  last  tarsal  joint  either  resembles  the  same  part  in 
tlie  other  legs  (  ?  )  ;  or  It  Is  small,  tapering,  curved  and  bears  at  its  tip  only  a  p.air  of 
nearly  straight  spines,  the  continuation  of  the  row  at  the  sides  and  is  covered  above 
with  very  short  and  close  hairs  {S )  \  otherwise,  and  excepting  that  in  both  sexes  the 
tibial  spurs  are  naked,  these  legs  agree  with  tiie  others.  Femora  ratlicr  thinly  (fore 
femora  tliickly)  fringed  with  very  long  hairs,  especially  in  the  male.  Middle  tibiae 
scarcely  or  not  at  all  exceeding  the  hind  tibiae  in  length,  armed  at  the  tip  with  a  pair 
of  rather  long  spurs,  clothed  with  scales  nearly  to  the  tip.  First  joint  of  tarsi  equal 
to  the  rest  together  (that  of  the  hind  leg  tumid  In  the  male),  the  others  nearly  equal, 
the  second  and  fifth  largest  and  equal,  armed  profusely  on  eitlier  side  beneath  with 
rather  long,  not  very  slender  spines,  the  apical  one  on  either  side  of  each  joint  a  little 
longer  than  the  others;  under  surface  of  all  the  joints  but  the  Iwsal  devoid  of  scales; 
claws  small,  compressed,  strongly  bent,  with  a  curve  at  the  middle,  tapering,  finely 
pointed  ;  paronychia  simple,  nearly  as  long  as  the  claw,  broad  and  heavy,  nearly  equal ; 
puhillus  minute,  projecting. 

Male  abdominal  appendages :  upper  organ  rather  large,  but  the  alations  rather 
small,  separated,  as  viewed  above,  by  a  deep  notch  which  is  scarcely  pointed  at  the 
extreme  base ;  neai'ly  circular,  furnished  with  strongly  recurved  lateral  arms  which 
scarcely  taper  excepting  at  the  finely  pointed  tip ;  clasps  nearly  straight,  conical,  rather 
rapidly  and  regularly  tapering  to  a  very  finely  drawn  point,  their  lower  edges  sub- 
connate  nearly  throughout. 

Egg.  Very  depressed,  echlnold-shaped,  as  broad  at  summit  as  at  base,  studded  pro- 
fusely with  prominent  tubercles,  each  connected  by  six  raised  ridges  to  the  neighbor- 
ing prominences,  disposed  with  considerable  regularity  in  rows,  but  confused  above, 
and  with  cells  of  lesser  size.  Micropyle  rosette  sunken  but  very  little,  rather  large, 
composed  of  nearly  uniform  cells  divided  by  slightly  raised  lines. 

Caterpillar  at  birth.  Head  pretty  well  rounded,  broadest  and  scarcely  angular 
at  the  middle  of  the  upper  two-thirds,  slightly  broader  than  high.  Body  largest  on 
the  thorax,  nearly  equal  on  the  abdomen  as  far  as  the  posterior  third,  where  It  tapers 
to  a  rounded  tip;  flattened  beneath  a  great  deal,  above  flattened  or  hollowed  a  very 
little,  the  sides  apparently  sloping  or  even  hollowed,  the  lower  margin  laterally  pro- 
duced; abdomen  furnished  with  a  laterodorsal  series  of  very  elevated  slender  warts, 
nearly  uniform  in  thickness,  two  on  each  segment,  emitting  very  long,  erect  hairs, 
curving  pretty  strongly,  the  convexity  forwards,  tapering  and  very  minutely  splcu- 
liferous,  giving  the  hair  a  frosted  appearance  under  the  lens;  In  the  same  series,  im- 
mediately below.  Is  an  anteriorly  placed  small  wart,  one  on  each  segment,  bearing  a 
backward  directed  stout  hair,  rather  short,  equal  or  a  very  little  larger  at  apex  that  at 
base,  the  apex  rounded  and  the  apical  half  minutely  splcullferous.  On  the  second  and 
third  tlioracic  segments  all  these  hair-bearing  warts  become  more  and  more  distant 
from  each  other  and  are  placed  side  by  side  Instead  of  in  a  line ;  and  on  the  second 
segment  there  Is  also  a  similar  subdorsal  pair.  In  addition,  on  the  swollen  basal 
fold  of  the  body,  there  is  another  compound  ventrostlgmatal  series  of  similar  but 
not  quite  so  elevated  warts,  bearing  straight,  tapering,  smooth,  laterally  directed 
hairs;  tliere  Is  flrst  a  row  of  shorter  hairs  placed  anteriorly,  one  to  each  segment; 
next  and  very  close  to  it  a  row  of  hairs  as  long  as  the  dorsal  ones,  one  to  a  segment, 
placed  centrally,  and  close  to  it  a  row  of  long  hairs,  two  to  each  segment  placed  at 
equal  distances  from  the  edges  of  the  segments ;  these  are  continued  thickly  all  around 
the  edge  of  the  last  abdominal  segment.     Besides  tlie  hair-bearing  warts  there  is  a 
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series  of  lateral  orsupralatoral  leiiticlcs  of  a  pretty  larjrc  size  though  but  little  elevated, 
two  to  n  segiueiit,  oue  larger  anterior  ami  a  little  higher  than  the  other;  the  first  tho- 
racic segment  bears  a  transverse  anterior  row  of  ten  or  twelve  warts  emitting  long 
curving  hairs  and  a  laterodorsal  pair  of  similar  ones,  all  about  half  as  long  as  the 
abdominal  dorsal  ones.  Legs  not  very  long,  pretty  slender,  tapering  regularly,  the 
claws  moderate  in  Icngtli,  tapering,  very  little  curved. 

Chrysalis.  Viewed  from  above  tlie  outline  of  the  body  is  slender,  sul)pyriforra, 
hardly  twice  as  long  as  broad,  scarcely  and  very  broatUy  lioUoweil  along  the  posterior 
half  of  the  thorax,  the  basal  wing  promineiues  scarcely  perceptible,  very  broadly 
rounded  in  front,  still  more  so  behind.  Viewed  laterally,  the  hollowing  between 
thorax  and  abdomen  is  very  slight  and  gradual ;  the  thorax  is  highest  and  equal  on  the 
posterior  third,  the  front  portion  curving  downward  in  the  arc  of  a  circle  whose  rsidius 
is  about  half  as  long  as  the  body;  the  abdomen  is  highest  and  slightly  higher  than  the 
thorax  on  the  third  segment,  though  scarcely  higher  than  those  in  front  on  the  suc- 
ceeding two,  their  curve  being  very  broad  and  low  ;  behind,  the  abdomen  falls  in  a  very 
rapid  curve,  the  whole  of  the  eighth  and  nintli  segmiMits  being  nearly  perpendicular, 
making  the  posterior  curve  of  the  body  much  more  abrupt  than  the  anterior.  Trans- 
versely the  middle  of  the  thorax  has  an  elevated  arch,  the  sides  obliquely  compressed 
above  and  scarcely  hollowed,  the  ridge  well  rounded;  transversely  the  abdomen  is 
very  regularly  arched,  forming  a  nearly  exact  semicircle  perhaps  a  very  little  com- 
pressed; half  of  the  tongue  exposed,  the  Inner  sides  of  the  legs  separated  by  it;  basal 
wing  prominence  consisting  of  an  exceedingly  slight,  low,  broad,  roundish  elevation. 
Whole  body  covered  equally  with  an  interlacing,  delicate,  but  very  distinct  network  of 
raised  lines,  their  points  of  intersection  not  raised  but  frequently  enlarged  and  form- 
ing small  round  warts,  similar  to  those  wliich  in  the  cells  support  the  short  spiculif- 
erotis  hairs ;  the  latter  are  of  equal  length  over  all  the  body.  Hooklets  short  and  very 
slender,  the  stem  nearly  equal  and  slightly  curved,  the  expanded  portion  four  times  as 
broad  as  the  stem,  transversely  ov,<ite,  tlie  apical  margin  a  little  excised  and  toothed  in 
the  middle,  the  whole  lobe  bent  suddenly'  over. 

This  is  a  purely  Xortli  American  genus,  spreading  across  the  whole  conti- 
nent between  tiie  annual  isotherms  of  GO"  and  45°.  It  is  represented 
_on  either  side  of  the  Rocky  Mountains  by  identical  and  perhaps  also  dis- 
tinct species  ;  all  of  the  species  of  the  eastern  half  of  the  continent  occur 
in  New  England,  two  more  abundantly  in  the  south,  one  in  the  north. 
The  group  is  represented  in  corresponding  portions  of  the  Old  World  by 
the  closely  allied  genus  Callophrys. 

The  buttei-flies  are  of  medium  or  small  size  for  Theclidi.  TIic  frino-e  of 
the  hind  wings  projects  slightly  at  the  tip  of  each  nervule,  particularly  at 
that  of  the  lower  median  nervule  ;  the  extreme  anal  angle  is  slightly  pro- 
duced and  bent  downward  at  right  angles  ;  the  wings  are  uniform  dark 
brownish  above,  the  disc  of  the  female  usually  tinged  more  or  less  with  a 
ruddy  color.  Beneath  they  are  nearly  as  dark  as  above,  especially  on  the 
basal  half,  which  is  separated  from  the  outer  by  a  tortuous  line,  occasion- 
ally rendered  conspicuous  by  a  bordering  of  white  scales ;  a  darker  zigzag 
band,  more  or  less  distinct,  crosses  the  outer  half  of  the  wing  and  between 
the  two  there  is  often  a  hoarv  field  ;  the  margin  of  the  winff  is  filled  with 
cloudy  markings. 

The  butterflies  are  among  the  earliest,  appearing  in  our  latitude  late  in 
April   or  early  in   May,  flying  usually  for  little  more   than  a  month  ;   the 
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males  are  almost  always  more  numerous  than  the  females,  sometimes  to  a 
marked  extent ;  the  eggs  hateh  in  about  a  week  and  thus  before  midsum- 
mer they  are  all  in  chrysalis,  from  which  the  butterflies  do  not  emerge  until 
the  followin"  spring  ;  for  all  the  species  are  single  brooded,  whether  in  the 
north  or  south.  The  history  of  the  European  Callophrys  is  identical.  The 
transformations  of  all  our  species  are  known.  The  caterpillars  feed  upon 
Rosaceae,  Ericaceae  and  Coniferae.  The  butterflies  are  not  rapid  fliers  and 
on  aliii'liting,  as  they  fVe(]uentIy  do,  the  wings  are  held  erect  and  the 
hinder  pair  immediately  rubbed  together  up  and  down,  with  a  slow  irregu- 
lar movement ;   this  is  common  to  both  sexes. 

The  eggs  are  of  a  very  depressed,  echinoid  shape,  profusely  studded 
with  prominent  tubercles,  connected  by  ridges. 

The  juvende  larvae  are  furnished  witli  a  laterodorsal  clustered  series 
of  long  haii-s,  some  tapering,  nearly  erect  and  curving,  others  e(jual, 
straight  and  directed  backward ;  the  ventrostigmatal  fold  has  a  somewhat 
similar  clustered  series   of  long  hairs,  which  are   microscopically  spiculed. 

Tlie  mature  caterpillars  are  similar  in  general  appearance  to  those  of 
Thecla,  the  segments  more  moniliform,  the  body  proportionately  broader 
in  front,  and  the  laterodorsal  ridge  and  ventrostigmatal  fold  furnished 
with  hairs  somewhat  larger  than  those  which  cover  the  rest  of  the  body. 
Their  color  is  similar  to  that  of  the  larvae  of  Thecla. 

The  cluysalids  also  closely  resemble  those  of  Thecla,  and  are  of  the 
usual  dark  brown  color. 


EXCURSUS   XXVIII.  —  HABIT  AS  A   GUIDE  IN  CLASSIFICA- 
TION. 

Ah  sini  Papilio  iiatiis  in  flosculo,  Masficam  si  possem  virgam  furari, 

Rosac  ul)i  liliaque  et  violae  patent ;  Alas  has  pulohr-is  aptem  ml,  chcii  I 

Ploril)iis  atlvolans,  avolans,osc'ulo  Aestivis  aetis  ilicbus  in  acre, 

Genimuias  tangeiis,  quae  sauv6  olent !  Rosa  eubaiit  Philoiiielae  eantii. 

Reifiia  et  opes  ego  ueutiqiiain  postulo,  Opes  quid  afferuut?  Curas,  somnuiii  rart; 

Nolo  ego  ad  pedes  qui  se  volutent —  Regiia  nil  praeter  aeruninas,  elieu  I 

Ah  sini  Papilio  natus  in  flosculo  Ah  sim  Papilio,  die  volans  afire, 

Osfulans  geuunas  quae  sauve  olent !  Rosfl  Cubans  Philomilae  cantu  I 

Quenique  horum  vagulum  dicis  horrore 

Frigora  Autuuini'ferire  suo : 
Aestas  quando  abiit,  niallcni  ego  mori, 
Omni  quod  dulce  est  cadeute  pulchro. 
Brumae  qui  cupiunt  eaptent  labore 

Gaudia,  et  moras  breves  trahunto — 
Ah  sim  Papilio;  vivam  in  errore, 
Concidamque  omni  cadente  pulchro. 

F.  W  [rangham]  . 

The  iiabits  of  butterflies  are  of  extreme  antiquity.  They  are  ingrained 
into  the  very  texture  of  their  lives.  They  are  older  than,  or  at  least  as  old  as, 
the  patterns  which  adorn  their  wings.  Moreover  buttei-flies  have  two  sets 
of  habits,  and  tiiese  statements  are  equally  true  of  either.  The  hal)its  of 
their  earlier  life  as  a  crawling  caterpillar  find   no  place  in  their  aerial  life 
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on  tlio  wiiitr,  ami  vice  versa  ;  altlioiijili  in  some  we  may  find  certain  com- 
mon  cliaraeteristics  shared  liy  tlic  two,  as  in  the  leisurely  ways  of  the 
Satyrinae. 

That  this  is  true  follows  from  the  foot  that  certain  special  habits  charac- 
terize large  groups.  Thus  tlic  mode  of  Hight  of  the  Satyrinae,  which  toss 
themselves  lazily  up  and  down  as  they  move  leisurely  from  spot  to  spot,  is 
found  to  a  greater  or  less  degree  in  all  the  niendiers  of  the  subfamily  ; 
even  in  our  \Vhite  Mountain  butterHy,  which  inhabits  a  place  and  is 
subjected  to  external  conditions  so  different  from  the  others  ;  but  it  is  not 
found  elsewhere  among  butterflies.  The  caterpillars  of  this  same  group 
are  universally  slow  in  their  movement,  there  being  not  a  rapid  traveller 
among  tiiem.  All  the  caterpillars  of  the  Nymphalidi  hunch  themselves, 
the  better  to  display  their  largest  tubercles.  One  of  the  most  curious 
instances  we  may  cite  is  the  habit  of  rubbing  the  erect  hind  wings 
together  shortly  after  alighting  by  all  or  nearly  all  the  Lyeaeninae,  cer- 
tainly by  members  of  each  of  its  three  tribes,  and  so  far  as  we  know,  it  is 
done  by  no  other  butterflies.  The  darting,  skipping  flight  of  the  Hespe- 
ridac  is  anotiier  instance,  as  well  as  the  odd  style  in  which  the  Paniphilidi 
hold  their  win<rs  wiicn  aliohtcd  and  alert,  the  hind  wings  horizontal,  the 
fore  wings  vertical  or  oblique.  Peculiarities  of  nest  building  are  gener- 
ally shared  by  a  caterpillar  with  many  allies,  perhaps  by  the  whole  tribe 
to  which  it  belongs.  Slight  tricks  of  movement,  as  of  the  sudden  elec- 
trie  flirting  of  the  wings  when  alarmed,  or  of  the  position  of  the  antennae, 
arc  shared  by  many.  This  is  equally  true  of  the  manner  and  place  of 
aligliting.  Wiio  ever  saw  one  of  the  Lycaenidi  settle  instantaneously 
like  a  Pamphilid?  How  it  doubts  whether  it  has  found  the  best  place,  or 
whether  on  the  whole  it  will  alight  now  or  not ! 

So  one  might  go  through  the  whole  catalogue  of  the  ways  and  lives  of 
butterflies  to  find  that  the  great  majority  were  ways  and  lives  not  of  one 
but  of  many, — inherited  traits,  become  fixed  in  their  lives  by  constant 
repetition.  Most  frequently  they  are  generic  habits  rather  than  specific, 
often  tribal  traits,  or  even  subfamily  tricks  ;  this  in  itself  shows  that 
habit  as  a  general  thing  must  be  older  than  the  w4ng  pattern.  But  if  any- 
thing more  were  needed  to  show  it,  it  would  appear  by  the  facts  of  mim- 
icry, where  pattern  plainly  shows  a  far  greater  pliancy  to  the  sunmions  of 
natural  selection  than  can  be  affirmed  of  habit ;  and  the  numerous  cases  of 
protective  resemblance  tell  ecpiaily  the  same  story  ;  here  habit  has  often 
moulded  pattern,  or  at  most  they  have  abetted  each  the  other.  As  we 
must  invariably  discard  the  slightest  notion  of  anything  intentional  on  tlie 
part  of  the  protected  form,  we  cannot  say,  for  instance,  that  the  White 
Alountain  butterfly  alights  on  a  gray  rock,  in  preference  to  the  ground  or  a 
twig  of  Vaccinium,  in  order  to  gain  the  protection  afforded  by  the  resem- 
blance of  the  under  surface  of  its  wings  to  the  mottled  rock,  but  rather 
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that  tlie  protective  coloring  arose  from  its  habit  of  alighting  here,  while  the 
secondary  habit  of  tihing  the  wings  to  heighten  the  iiiiniicrv  arose  pari 
passu  with  the  mottling. 

If  all  this  be  true,  a  knowledge  of  the  out-dot)r  life  of  our  friends,  lioth  as 
crawling  worms  and  as  winged  sylphs,  may  be  of  tlie  utmost  aid  in 
attempts  to  note  the  interrelationships  of  nature  ;  and  these  as  well  as  fea- 
tures of  actual  structure  must  be  accorded  due  weight  in  our  classifications. 
But  neither  should  be  divorced  from  its  fellow,  and  if  in  the  present  work 
I  shall  have  done  anything  toward  their  proj)er  combination  and  the  just 
valuation  of  the  two  I  shall  have  succeeded  in  one  of  my  aims. 


Table  of  species  of  Incisalia,  based  on  the  cgy. 

Cell  walls  coarse,  obscuring  and  diminishing  tlie  cells niphon. 

Cell  walls  tine  and  clean  cut,  the  cells  well  open irus. 

(Augustus  not  known.) 

Table  of  species,  based  on  the  caterpillar  at  birth. 

Body  pale  green,  marked  with  yellowish  brown niphon. 

Body  very  pale  greeuish  yellow Irus. 

(Augustus  not  known.) 

Table  of  species,  based  on  the  mature  caterpillar. 

Body  marked  with  lighter  lines  along  the  laterodorsal  and  substigmatal  folds. 

The  longitudinal  lines  white  or  whitish  yellow,  and  so  very  distinct niphon. 

The  longitudinal  lines  green,  and  so  less  distinct  from  the  ground irus. 

No  distinct  longitudinal  lilies  (at  least  none  mentioned  by  H.Edward.*) augustus. 

Table  of  species,  based  on  the  chrysalis. 

AbdonuMi  heavily  marked  with  black. 

Black  markings  of  abdomen  covering  most  of  the  surface  above  the  spiracles niphon. 

Black  markings  of  abdomen  mostly  conlined  to  a  narrow  stripe  on  either  side irus. 

Abdomen  with  black  markings  only  as  small,  rounded,  disconnected  spots  on  the  .sides 

augustus. 


Table  of  species,  based  on  the  imago. 

Darker  colors  of  the  basal  half  of  hind  wings  beneath  distinctly  limited  on  the  inner  side  by 

a  white  or  whitish  edging niphon. 

Darker  colors  of  basal  half  of  hind  wings  beneath  very  indistinctly  or  not  all  limited  within. 
Ouler  half  of  hind  wings  more  or  less  besprhikled,  especially  near  margin,  witli  pale  lilac 

scales,  giving  it  a  hoary  bloom irus. 

Outer  halt  of  hind  wings  pretty  uniform  rust  red,  darkest  next  the  margin augustus. 
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INCISALIA    NIPnON      The  bBnrtod  olfln 

(Brown  bullrrrty  ).\l>l><><);  iil|ibuii  Iiuiiit(It  (lUrrt*);  lomlnl   rldii   cicuililrr);    lli"  plnr 
Tn<H-la  (I^M'k■rO);    lilark  ■ml  wlilir  timulmt  alrtniktM  liuttrrlly  (Ma)iianl).) 
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.Can.  ver.  III.  K.  A.  L«p.,  pi.  18, 
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r. 
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...,.   ..  .til  ycllowlBh  l)r«iw II.  t-ncli  Joint  ciirlrcli'il  very  nnrrowly 

>v  white  !icalo!t,  which  on  the  under  Inner  slili-  expand  Into  a  con- 

S-i'ty  blackluli  l>r<>%vn.  the  lant  three  or  four  Jnlntii 

^  Ith  ferriiKlnou.H.  nnil  nt  the  lin.->e  fuml^iheil  with  nn 
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:  dirty  luteous,  the  apex  ilgll  KreeiiNh  yellow. 
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\V  ...■^  ^.--y  brown  witli  a  ferniulnou<i  rf' '■■••;  either  the  Inner  '•■•"' 

of  til  r  border  U  more  or  leu*  brightly  and  •  ^  tlnited  with  f. 


Itui'*  oi   t/ru»i)  frcaieo  uiarktiiK  lliu  vuiiia  v*/-      1  ho  "UUrlmrdir  «(   Ixali   wIiikh   i» 
•PI.  3,  flf .  6  l»  quolnl,  l>ul  I  oinirai  k»ni  that  It  «»'••> t.i.i...|. 
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edged  with  black,  the  iierviiles  frequently  black  tipped;  the  fringe  of  the  fore  wings 
is  blackish  brown,  interrupted  .at  the  middle  of  the  interspaces  with  dull  white, 
toward  which  tlie  blackish  scales  become  lishter  colored ;  the  fringe  of  the  hind  wing 
is  longest  and  blackish  at  the  nervule  tips,  elsewhere  dull  white,  overlaitl  on  tlie  basal 
two-fifths  with  dark  Ijrown  scales,  sometimes  tinged  in  part,  especially  in  the  female, 
with  ferruginous ;  inner  edge  of  hind  wings  with  intermingled  slate  brown  and  pale 
hairs.  Discal  spot  on  the  fore  wings  of  male  very  small  and  very  inconspicuous, 
nearly  obovate,  the  ends  not  quite  fully  rounded,  1.5  mm.  long,  twice  as  long  as  broad, 
dark  grayish  brown.  Costal  margin  of  hind  wings  straight,  the  outer  angle  broadly 
rounded,  the  outer  margin  regularly  rounded,  the  rounded  projection  of  the  lower 
median  nervule  scarcely  larger  than  that  of  the  middle  nervule,  both  distinct. 

Beneath : /ore  lOinf/.s  yellowish  brown,  fuliginous  beneath  the  median  nervure;  two 
transverse  bars  of  dark  cinnamon  brown  cross  the  cell,  the  inner  slightly  bordered 
interiorly  with  black,  tlie  outer  edged  with  a  few  white  scales;  an  irregular,  broken, 
dark  cinnamon  brown  band,  edged  externally  by  a  slender  line  of  black  scales,  bor- 
dered conspicuously  with  white,  crosses  the  wing,  with  a  general  direction  subparallel 
to  the  outer  border,  at  less  than  half  the  distance  from  the  middle  to  the  outer  edge 
of  the  wing;  from  the  costal  border  to  the  median  nervure  it  is  irregular  in  direction 
and  has  a  slightly  inward  course,  striking  the  latter  just  beyond  the  middle  of  the  upper 
branch ;  in  the  median  interspaces  it  consists  of  two  lunules  opening  inward,  the  inte- 
rior border  of  tlie  upper  arising  beyond  the  exterior  border  of  the  upper  portion  of  the 
band,  the  exterior  border  of  the  lower  generally  starting  from  the  interior  border  of 
the  upper;  when  the  band  crosses  tlie  medio-submedian  interspace,  which  it  seldom 
does,  its  upper  extremity  is  distant  from  the  lower  end  of  the  lunule  above  by  the 
width  of  the  interspace  at  this  point;  a  sul)marginal  row  of  small  black  sagittate 
spots,  one  in  each  interspace,  is  situated  in  a  slender  stripe  of  cinnamon  scales, 
between  which  and  the  cinnamon  line  forming  the  border,  the  space  is  filled  with 
pearly  roseate  scales,  interrupted,  beyond  the  middle,  by  an  inconspicuous,  irregular, 
cinnamon  line,  outside  of  which  the  scales  are  more  pearly  than  roseate,  and  inside 
of  which  more  roseate  than  pearly;  some  of  the  scales  in  the  upper  half  of  the  wing, 
between  the  sagittate  spots  and  the  median  band,  and  even  sometimes  as  far  as  the 
inner  discal  bar,  are  tinged  with  roseate;  these  markings  vary  a  good  deal  and  are 
frequently  blurred  by  a  general  sufl'usion  of  colors ;  fringe  like  the  upper  surface,  with 
the  white  more  conspicuous.  Hind  unngs  with  an  exceedingly  broad,  dark  cinnamon 
brown  band,  generally  much  darker  toward  the  edges,  crossing  the  wing  before  the 
middle;  exteriorly  it  is  narrowly  bordered,  on  all  the  transverse  portions  of  the  boun- 
dary, with  black,  surmounted  by  white;  the  interior  border  crosses  the  wing  irregu- 
larly, anterior  to  the  first  divarication  of  the  median  nervure,  and  is  broken  at  the 
subcostal  nervure ;  the  exterior  border  crosses  the  wing  in  an  exceedingly  irregular 
course  :  starting  at  the  costal  border  but  a  short  distance  beyond  the  first  divarication  of 
the  subcostal  nervure,  it  crosses  the  next  interspace,  between  the  subcostal  nervules, 
midway  Ijetween  the  divarication  and  the  outer  border;  in  crossing  the  two  succeed- 
ing interspaces  it  turns  inward  again,  until  it  reaches  the  median  nervure;  here  it 
again  turns  suddenly  outward  and  crosses  the  two  median  interspaces  in  a  straight 
line  at  right  angles  to  them,  and  reaches  the  lower  nervule  at  a  point  midway  between 
its  origin  and  termination ;  here  the  band  suddenly  diminishes  one-half  in  width  and 
the  border  crosses  the  remaining  two  interspaces  in  two  undulations,  the  latter  ex- 
tending furthest  outward.  Within  the  band  the  vein  closing  the  cell  is  bordered  on 
eitlier  side  by  a  line  of  black  scales,  sometimes  confluent,  inconspicuous  when  the 
Imiid  is  uniformly  dark;  inwardly  the  base  of  the  wing  is  filled  with  a  mixture  of 
black,  l)rown,  dark  orange,  white  and  roseate  pearly  scales,  forming  irregular,  dark 
and  roseate  patches ;  outwardly  the  band  is  bordered  by  another  much  narrower  but 
consitlerable  band  of  dark  fulvous  and  pale  roseate  scales,  the  latter  predominating, 
giving  it  a  gray  appearance;  its  outer  limit  is  marked  by  an  extremely  zigzag,  some- 
times slender,  sometimes  conspicuous  line  of  black  scales,  most  conspicuous  and  ex- 
tending nearest  the  border  in  the  median  interspaces,  in  each  of  which  it  forms  a  a- 
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Beyond  this  the  wins  is  ilark  ciiuianioii  1'1'<iavii.  oliscnroil  by  imtty  birjii'.  trinnsiilar 
pntclies  of  loosely  orowdi'd,  wliitc,  iriilosccnt  scales*,  one  patch  between  each  inter- 
space, incivasing  in  size  toward  the  outer  aiifile  of  the  winjr.  tlie  scales  most  loosely 
crowileil  at  the  base  of  the  triansles,  which  are  seated  on  the  cinnamon  line  forming 
the  border;  above  each  of  these  triangles,  but  slightly  separated  from  them,  is  sit- 
uated a  ^)w  of  delicate  tlnslies  of  pale  ro.seate  scales,  occasionally  obsolete;  cinnamon 
border  interrupted  with  black  on  either  side  of  the  nervnre  tips ;  wing  covered  also 
■with  long,  scattered,  exceedingly  delicate  hairs,  white  or  fulvous,  according  to  the 
color  of  tlieir  point  of  origin;  fringe  niucli  as  on  the  upper  surface,  but  more  varie- 
gated and  brighter. 

.Vbdomen  covered  witli  niinglod  slate  brown  and  gray  l)rown  scales,  beneath  witli  a 
few  short  silvery  gray  hairs.  Upper  edge  of  alations  of  male  upper  organ  (34 :  21)  a 
little  more  roundly  produced  next  the  bottom  of  the  notch  than  in  I.  augnstus ;  so  too 
the  outer  posterior  lobe  is  slightly  larger  and  less  pointed ;  clasps  tapering  very  reg- 
ularlv  throughout. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  5.75  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

Len*'tli  of  fore  win"^ 

11.0 

6.25 

3.5 

2.5 

13. 

i. 

4. 

2.T5 

14. 
8.25 
4.5 
3. 

12.5 
6.25 
4. 
2.75 

14. 
6.25 
4.5 
3. 

14.5 

antennae 

hind  tibiae  and  tarsi .. 
fore  tibiae  and  tarsi . . 

4.5 
3. 

Secondary  sexual  peculiarities.  For  tlie  male  stigma,  see  the  description  of  the 
fore  wings.  Tlie  scales  from  the  stigma  (46:  2G)  are  stouter  than  in  the  other  species 
of  the  genus,  being  but  little  more  than  three  times  as  long  as  broad  with  slight  basal 
lobes,  a  well  rouudeil  apex  .and  scarcely  convex  sides,  equal  in  the  middle  third. 

Egg  (65:7).  Completely  studded  with  blunt  conical  tubercles  .017-.023  mm.  high 
and  of  about  the  same  diameter  at  their  base,  connected  by  coarse  ridges  of  nearly 
equal  elevation  and  averaging  .0075  mm.  broad,  so  as  to  form  in  the  interspaces  rude 
triangular  pits,  whose  longer  diameter  is  .038  mm.  and  the  shorter  .025  mm. ;  the 
widtli  of  the  rude  hexagon  of  which  each  prominence  is  the  centre  is  about  .08  mm. 
in  diameter;  tlie  surface  of  the  tubercle  is  crowded  with  transverse  wrinkles;  the  sur- 
face of  the  pits  has  the  peculiar  appearance  of  frosted  glass.  Micropyle  rosette 
(68:7)  .13  mm.  in  diameter,  sculptured  with  minute  raised  lines  dividing  the  floor 
into  broadly  ovoid  cells,  the  longer  diameter  of  which  is  about  .017  mm.  ;  the  central 
cell,  which  is  .0085  mm.  in  diameter,  is  surrounded  by  only  three  or  four  of  the  oval 
cells,  the  longer  (instead  of,  as  elsewhere,  the  shorter)  diameters  of  which  are 
directed  toward  the  centre.  Color  not  very  pale  green,  the  reticulation  white.  Height, 
.38  ram. ;  breadth,  .78  mm. 

This  egg  diflers  from  that  of  I.  irus  not  only  in  size  but  also  in  the  much  lesser 
regularity  of  the  markings,  in  the  rugosity  of  the  surface  of  the  cells,  in  having  the 
walls  of  the  cells  low,  broad,  heavy  and  wrinkled,  instead  of  high,  abrupt,  compar- 
atively slender  and  nearly  smooth. 

Caterpillar.  First  stage.  Head  yellowish  brown;  ocelli  pale  in  a  black  field. 
Body  pale  greenish,  marked  with  yellowish  brown,  especially  in  curving  patches  on 
the  sides  and  a  lunate  spot  on  the  dorsum  of  each  segment ;  bristles  colorless ;  spira- 
cles blackish;  warts  pellucid.  Length  of  dorsal  hairs,  .35  mm. ;  breadth  of  dorsal 
hairs,  .01  mm. ;  length  of  short  lateral  hairs,  .064  ram. ;  breadth  of  space  between 
laterodorsal  row  of  hairs,  .1  mm.;  length  of  long  lateral  hairs,  .15  mm.;  length  of 
dorsal  wart-i,  .042  mm.;  length  of  body,  1.85  mm.;  height,  .24mm.;  breadth,  .32 
mm. ;  bre.idth  of  head,  .32  mm. 

Last  std'je  (75:24).  Head  yellowish.  Body  pure  transparent  green,  with  four 
longitudinal  white  stripes  and  on  the  first  thoracic  segment  a  transverse  lozenge 
shaped  white  patch.     Segments  somewhat  elevated  in  the  middle  of  their  diameter 

♦In  one  instance  I  have  found  them  luteo-ochraocou.«. 
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ami  tliiiily  covei-ed  with  ycllowisli  Itrowii  sliort  hairs.  Length,  ll..")  ram.  (Sanborn.) 
Head  pale  brownish  wliite,  shininjr.  Body  above  green,  but  Mith  a  tinge  of  yellow; 
dorsal  area  Ijordered  by  a  briglit  whitish  yellow  line,  sides  becoming  i)aler  below; 
substigniatal  fold  marked  by  a  bright  whitish  yellow  line ;  first  thoracic  segment 
paler  than  the  rest  of  the  boily,  somewhat  polished  and  without  marking.s ;  under  sur- 
face slightly  paler;  legs  whitish,  shining  and  semitransparent ;  prolegs  green,  tipped 
witli  whitish.     Length,  16  mm.  (.\fter  Saunders.) 

Chrysalis  (84 :  38,40).  Nearly  uniform  blackish  brown  lliroughout,  tinged  with 
very  dark,  inconspicuous,  yellowish  i)rown  in  a  broad  dorsal  patch  on  the  mesothorax 
and  to  a  greater  or  less  extent,  but  irregularly,  on  the  dorsal  region  of  the  abdomen, 
on  the  whole  prothora.v  and  tlie  basal  wing  tubercle.  More  or  less  blotched  with  the 
same  over  the  whole  under  surface;  a  slender  raised  dorsal  line  on  the  anterior  half 
of  the  mesothorax;  the  raised  lines  are  blackish,  the  hairs  blackish  or  reddish;  spira- 
cles dark  luteous.  Length,  9.75mm. ;  breadth  at  thorax,  i  mm. ;  at  abdomen,  5  mm. ; 
height  at  thorax,  4  mm. ;  at  abdomen,  4.35  mm. ;  length  of  hairs,  .24-.30  mm. 

Distribution  (23:  3).  This  buttei-fly  is  a  member  of  the  Alleghanian 
fauna  and  is  perhaps  most  abundant  in  its  northern  half;  it  is  given  by 
Abbot  among  the  insects  of  Georgia  as  "very  rare,"  and  probably  occurs 
only  in  the  neighborhood  of  the  mountains  ;  with  this  exception  the  south- 
ermost  locality  from  which  it  is  reported  is  Philadelphia  (Grote,  Blake). 
It  seems  to  have  been  seldom  taken  west  of  New  York,  but  Edwards 
accredits  it  to  the  "Middle  States"  and  Reakirt  quotes  it  among  the  butter- 
flies of  the  Rocky  Mountains  of  Colorado  as  differing  in  no  respects  from 
eastern  types.  Indeed  it  is  not  impossible  that  the  California  eryphon 
described  by  Boisduval  may  prove  to  be  this  species,  which  it  certainly 
closely  resembles.  Edwards  credits  it  to  the  western  states  without  speci- 
fication and  in  my  Buffalo  list  I  added  Texas,  but  I  cannot  now  recall 
on  what  authority.  To  the  north  it  has  been  taken  at  Albany  and  Beth- 
lehem, N.  Y.  (Lintner),  London,  Ont.  "not common"  (Saunders),  Sorel 
(D'Urban),  Montreal  very  rare  (Caulfield),  Ottawa  abundant  (Fletcher), 
and  Halifax,  N.  S.    "not  tincommon"   (Jones). 

In  New  England  it  has  been  found  in  widely  separated  localities, — 
more  abundantly  at  the  south  than  at  the  north.  It  iias  been  taken  in 
Norway  (Smith),  Orono  (Fernald),  Hallowell  (Miss  Wadsworth)  and 
Brunswick,  Me.  (Packard),  Milford  common  (Whitney)  and  the  White 
Mountains,  N.  H.  (Sanborn) ,  where  I  have  taken  it  on  the  very  summit  of 
Mt.  Madison,  .5381',  Andover  (Sanborn,  Scudder),the  vicinity  of  Boston 
(Harris,  Merrill,  Faxon,  Clapp,  Maynard,  Scudder),  Walpole  (Guild), 
Springfield  (Emery,  Dimmock) ,  Amherst  (Parker) ,  Middleboro  (Hambly) 
and  Capc^  Cod,  Mass.  (Fish)  ;  and  Farmington,  Conn.   (Norton). 

Food  plants.  The  caterpillar  feeds  on  pine,  probably  on  several 
species.  Abbott  specifies  "short-leaved  pine,"  which  Dr.  Chapman  sup- 
poses to  be  Pinus  mitis  Michx,  though  P.  inops  Ait.  is  mentioned  on  one 
MS.  (a  species  Dr.  Chapman  thinks  is  not  found  in  Georgia)  and  P. 
taeda  Linn,  on  another.  Mr.  Sanborn  has  taken  it  on  white  pine 
(Pinus  strobus   Linn.).      Mr.   Saunders  does  not  specify  the  species  of 
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pine  on  wliicli  lie  found  llic  l:ir\:i.  Messrs.  Faxon  and  Merrill  liave 
always  foinul  the  Initlerlly  near  ri'd  eedars  (Junipcrus)  and  conjecture 
tliat  the  larva  may  live  upon  tiieni  ;  while  Mr.  Emery  has  always  found 
the  butterfly  upon  Lupinus  perennis  Linn.,  among  the  scrub-pines  of  the 
plains  in  the  neighborhood  of  Springfield,  Mass. ,  scarcely  ever  upon  the  pines 
themselves.  Nor  is  this  at  all  an  improbable  food  plant ;  for  in  Sep- 
tember, 1872,  Mr.  B.  P.  Mann  received  from  Mr.  N.  C.  Pcabody, 
who  collected  it  in  Concord,  Mass.,  a  larva  of  this  species  feeding 
in  a  fresh  garden  bean  pod:  ••when  received,  tiie  larva  had  eaten  into 
the  pod,  and  had  eaten  a  bean  within,  and  it  ate  more  afterward."  Tt 
changed  to  i)U|)a  in  Septend)er,  and  the  si)ecie8  has  been  determined  by 
me  from  the  chrysalis,  which  never  hatched. 

Life  history.  The  butterfly  "comes  abroad  in  April,  and  the  fore 
part  of  Mav."  writes  Fitch  :  it  docs  not,  however,  aj)|)ear  until  the  very  last 
of  April,  sometimes  not  until  May  :  it  becomes  abundant  at  the  end  of  the 
first  week  of  May  and  continues  to  tly  throughout  the  month,  but  is  sel- 
dom seen  at  all  in  June  ;  apparently  the  females  appear  as  soon  as  the 
males,  and  acc(n"ding  to  Messrs.  Lintncr  and  Meske  are,  in  general,  more 
abundant  than  thcv.  The  Cijgs,  which  hatch  certainly  within  a  fortnight  and 
probably  much  sooner  (ten  days,  Fletcher)  are  laid  in  the  latter  half  of 
Mav  ;  the  larvae  attain  maturity  toward  the  end  of  June  and  the  first  half  of 
July  ;  but  plainly  this  maturing  may  be  greatly  delayed,  as  in  the  case  related 
of  the  bean-pod  larva.  The  chrysalis  remains  unchanged  imtil  spring.  In 
the  south,  according  to  Abbot,  the  butterflies  make  their  appearance  the 
last  of  March  from  wintering  chrysalids  which  have  lasted  since  early  in 
June  of  the  preceding  y-ear. 

Habits,  flight,  etc.  Tiie  butterfly  may  be  found  upon  the  flowers  of 
Chiajjhalium  (Harris)  and  often  on  or  near  red  cedars  (Faxon,  Minot). 
Mr.  Emery  finds  it  frequently  upon  the  flowers  of  lupine  (Lupinus 
perennis)  ;  ilr.  Abbott  says  that  in  the  south  it  frequents  oak  woods  and 
the  borders  of  swamps.  It  may  often  be  discovered  by  jarring  the  trunks 
of  pine  trees,  upon  which  the  female  alights  to  lay  eggs. 

Mr.  Fletcher  found  it  flying  about  the  tops  of  pines  thirty  feet  from  the 
ground  ;  but  on  a  subsequent  day  when  they  were  battered,  but  still  before 
he  obtained  his  eggs,  they  were  found  in  greater  abundance  in  a  field 
bordering  the  pine  grove,  where  a  great  deal  of  the  hei'bage  was  made  up 
of  Antennaria  plantaginifolia  in  flower.  Maynard  speaks  of  the  butter- 
flies ae  frequenting  sheltered  woodlands,  and  says  he  has  found  them 
"feeding  on  the  sweet  scented  flowers  of  the  locust,  but  early  in  spring 
they  are  fond  of  resting  in  the  bright  sunlight  in  the  woods." 

The  flight  of  this  butterfly  resembles  that  of  I.  augustus  but  is  slower 
when  undisturbed.  At  other  times,  as  when  it  meets  its  mates,  it  is  very 
"quick  and  jerky"  as  Fletcher  describes  it.     It  docs  not  persistently  keep  so 
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near  the  (jrouml,  l)iit  often  flies  to  a  considerable  height.  Mr.  Faxon  remarks 
that  small  companies  may  be  seen  from  six  to  twelve  feet  above  the  ground 
sporting  about  cedar  trees,  and  adds  that  they  very  much  prefer  to  remain 
about  the  same  tree.  Their  habits  of  moving  the  hind  wings  has  been 
observed  by  many  ;  Fletcher  says  "when  visiting  the  flowers  of  Anten- 
naria  for  honey,  it  has  a  curious  habit  of  slowly  moving  its  lower  wings, 
while  closed,  alternately  up  and  down"  ;  this  gives  it  an  appearance  of 
satisfaction  at  its  repast. 

When  at  complete  rest,  the  wings  are  held  erect,  tiie  front  edge  of  the 
hind  wing  reaching  the  upper  median  nervule  of  the  fore  pair  ;  the  body  is 
parallel  with  the  surface  of  rest,  and  the  antennae,  as  seen  from  the  side, 
arcuate  to  the  base  of  the  club,  the  latter  straight  and  parallel  to  the  body  ; 
as  seen  from  the  side  they  are  perfectly  straight  throughout  and  spread  at 
rijjht  angles. 

Desiderata.  The  intermediate  stages  of  the  caterpillar  should  be  de- 
scribed and  its  behavior,  the  food  plant  being  very  different  from  that  of 
other  species  of  the  genus.  Does  it  ever  feed  on  the  other  plants  sug- 
gested as  its  food, — Juniperus,  Lupinus?  and  what  sort  of  a  place  does  the 
caterpillar  seek  for  change  to  chrysalis  ?  We  have  much  to  learn  about 
the  distribution  of  this  butterfly,  and  no  parasites  are  known. 

LUST  OF  ILLUSTRATIONS.-INCISALIA  NIPHON. 


General.  Imago. 

PI.  23,  fig.  3.    Distribution  in  North  America.       PI.  6,  fig.  21.    Female,  upper  surface. 

Egg.  23.    Male,  liotb  .surfaces. 

PI.  6.5,  fig.  7.    Plain.  13:1.    Plaiu,  botli  surfaces. 

68:7.     Mici-opyle.  34:21.    Male  abdominal  appendages. 

Caterpillar.  39 :  13.    Neuration. 

PI.  7.T,  fig.  24.    Full  grown  caterpillar.  46:26.     Androconiuni. 

Chrysalis. 
PI.  84,  fig.  38,  40.    Side  views. 


INCISALIA  IRUS.— The  hoary  elfin. 

[Blaeli  l)rown  bair  streak  butterfly,  swamp  brown  hair  streali  butterfly  (Abbot);  hoary  elfin 
(Scudder) ;  pearly  streaked  butterfly  (M.aynard).] 

Polyrtmmatus   irus    God.,  Encycl.   mi5th.,  Thecla  it'tis  var.  arsace  Edw.,  Cat.  Lep. 

i.x  :  (;iO,  C74  (1S19).  Amer.,  41  (1877);— Fern.,  Butt.  Me.,  (1884). 

T/iecla  irns  Boisd.-LeC,  L(5p.  Am(!r.  sept,  Thecla  irus  var.  mossii  H.  Edw.,  Pap.,  i: 

101-in2,  pi.  31,  figs. .%  6  (1833) ;— Morr.,  Syn.  54  (ISSl). 

Lep.    N.   Amer.,  i)7    [iris]    (1862) ;— French,  Thecla    arsace    Boisd.-LeC,   L6p.    Am(!r. 

Butt.  east.  U.   S.,  27:!   (1SS6);— Mayn.,  Butt.  sept.,  103-104,  pi.  32,  figs.  1-5  (1S33) ;— Morr., 

N.  E.,  37,  pi.  5,  figs.  46,  46a  (1886).    '  Syn.  Lep.  N.  Amer.,  97-98  (1862). 

Incisalia  irus  Scudd.,   Syst.  rev.   Amer.  Thecla  henrici  Grote-Rob.,  Trans.  Amer, 

butt.,  32  (1872).  ent.   soc,    i:  174-175  (1867) ;— Scudd.,  Proc. 
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Bost.  soc.  nnt.  hist.,   xi:  37H  (1868);— Edw.,  Fi^'Uicd  liy  Al)l)ot,  Draw.  ins.  Ga.,  Oomlcr 

Pap.,   i:   150-152    (ISSl);— Fern.,    Butt.   Me.,  coll.,  Bost.  soc.  nat.  hist.  18,  19;— Glover,  III. 

82-8i  (1884) ;— French,  Butt.  east.  U.  S.,  273-  N.  A.  l.ep.,  pi.  B,  li-s.   10,   11;   pi.  E,    tigs. 

275  (1886).  18-20;  !>1.  II,  tig.  8,  incd. 

"So  Spring  returns,  and,  with  her,  Love, 
Whom  small  sweet  larks  in  heaven  ahove, 
Coy  huttei'tly,  coo-cooing  dove, 

Fund  youth  and  maid; 
Ay,  all  glad  hearts  are  telling  of, 

But  nnne,"  he  said. 

Gkwrs.— The  Cliffs  of  Olendore. 

Pretty  flower  that  .June  remembers 
Blossom  that  July  forgets. 

A.  R.  GROTB. 

Imago  (6 :  19,  22).  Head  covered  above  and  behind  with  long,  overarching,  coarse, 
brazen  t.awny  hairs,  with  a  few  scattered  white  ones ;  in  front  with  black  scales,  inter- 
spersed sparsely  with  dark  brownish  red  hairs ;  a  rather  broad  band  of  snow  white 
scales  encircles  the  eye  and  basal  antennal  joint,  excepting  the  back  of  the  antennae; 
it  is  slender  in  front  of  and  above  the  antennae,  and  the  two  are  nearly  connected  by 
a  similar  band  just  above  the  tongue.  Basal  joint  of  antennae  naked,  blackish;  stalk 
and  base  of  club  black,  conspicuously  annulated  with  white  at  the  base  of  each  joint, 
more  broadly  beneath  than  above,  extending  in  a  confluent,  angulated  streak  over  the 
whole  under  surface  of  the  base  of  the  club,  and  sometimes  prolonged  delicately  to 
the  colored  tip;  rest  of  club  dark  velvety  brown,  the  terminal  two  or  three  joints 
luteous.  Basal  and  middle  joints  of  palpi  gr.ay,  with  intermingled  black  and  white 
scales,  greatly  elongated  into  a  tuft,  frequently  with  an  infusion  of  long,  luteo-ferru- 
ginous  scales,  the  black  scales  the  longer;  above,  and  also  the  terminal  joint  black, 
with  but  few  intermingled  white  scales ;  extreme  tip  white. 

Thorax  covered  above  with  exceedingly  long,  fine,  tow-colored  hairs,  sometimes 
tinged  with  a  very  pale  greenish  blue,  the  patagla  with  very  pale  brown,  dull  hoary 
and  a  few  scattered  dull  ferruginous  scales  ;  beneath,  covered  profusely  with  moder- 
ately long,  hoary  hairs,  with  some  interrupted,  short,  brownish  ones.  Legs  blackish 
or  dark  brown,  the  femora  almost  entirely  concealed  by  a  profusion  of  snow  white 
scales  and  tufts  of  rather  long,  white,  and  testaceous  hairs  on  the  under  border,  the 
tibiae  with  a  similar  covering  of  white  scales,  especially  on  the  inner  side,  but  less 
frequent,  the  outer  side  having  generally  one  or  more  distinct  dark  patches ;  tibiae 
above  with  a  slender  annulation  of  white  scales  at  the  tip  of  each  joint  and  a  few 
scattered  scales  in  the  middle  of  the  upper  surface  of  the  basal  joint ;  beneath  yel- 
lowish brown  ;  spines  black ;  claws  dark  reddish  yellow. 

Wings  uniform  dark,  glossy,  slate  brown,  with  a  very  faint  olivaceous  reflection; 
either  occasionally  the  base  of  the  costal  border  of  the  fore  wings,  more  or  less  of 
the  anal  angle,  and  sometimes  the  tip  of  the  lower  median  nervule  of  the  hind  wings 
tinged  delicately  and  faintly  with  ferruginous  {$)■■,  or,  occasionally,  the  base  of  the 
costal  border  of  the  fore  wings,  and  more  or  less  of  the  centre  of  the  outer  half  of 
both  wings  (on  the  hind  wings  especially  toward  the  anal  area)  tinged  distinctly  but 
rather  delicately  with  tawny  ferruginous,  the  veins  blackish  (  $ ) ;  fringe  dark  brown, 
with  a  central  whitish  line,  most  conspicuous  near  anal  angle  of  hind  wings,  the 
darker  parts  sometimes  interrupted  with  whitish  at  the  interspaces,  and  especially  on 
the  upper  half  of  fore  wings ;  internal  border  of  hind  wings  with  a  fringe  of  pale 
browTi  hairs,  tawny  at  the  anal  angle;  discal  spot  of  fore  wings  of  male  very  long 
(1.75-3  mm.),  three  or  four  times  as  long  as  broad,  subfusiform,  rounded  at  either  end, 
blackish  brown.  The  upper  half  of  the  cross  vein  connecting  the  first  and  second  in- 
ferior subcostal  nervules  of  the  fore  wings  is  bent  strongly  inward  In  passing  upward, 
partaking  to  a  certain  extent  the  downward  curve  of  the  veins  at  this  point,  seen  in 
the  male.  Costal  margin  of  hind  wings  slightly  concave,  its  outer  angle  abrupt, 
scarcely  rounded,  the  outer  border  slightly  and  roundly  angulated  in  the  middle,  even 
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in  the  male,  the  projection  of  the  mkUllc  median   ncrvnle  exceedingly  slight,  that  of 
the  lower  median  nervule  distinct. 

Beneath; /ore  wings  lighter  or  darlicr  grayisli  tawny  brown,  made  up  of  a  mix. 
ture  of  tawny,  very  i)ale  greenish  and  dark  violaceous  brown  scales,  tlie  last 
predominating  next  the  base,  the  first  upon  the  apical  lialf,  the  pale  scales  mainly 
scattered  among  the  tawny  ones ;  below  tlie  median  nervnre  it  is  duller  colored ; 
there  is  sometimes  a  faint  dusky  bar  at  the  extremity  of  the  discoidal  cell;  about 
tvvo-Ofths  the  distance  from  this  bar  to  the  outer  border,  subparallel  to  the  latter, 
and  extending  over  the  brighter  part  of  the  wing  is  a  narrow,  transverse,  irregu- 
lar, white  and  black  stripe  (the  inner  side  black,  the  outer  white),  which  is  some- 
times continuous,  but  below  the  tipper  median  nervule  is  usually  broken  into  short 
streaks,  each  crossing  an  interspace,  and  placed  alternately  a  little  within  and  a  little 
without  the  geiier.al  direction  of  the  stripe;  there  is  a  narrow  marginal,  deeper  cinna- 
mon tawny  baud,  occasionally  made  hoary  by  abundant  pearly  scales,  often  enclosing 
small,  darker  spots  or  longitudinal  streaks  in  the  interspaces,  followed  by  a  slender, 
indistinct  line  of  paler  scales,  and  again  by  a  Ijand  similar  to  the  marginal  band,  but 
narrower,  not  so  dark,  and  surmounted  in  each  interspace  by  a  small,  often  obsolete 
and  usually  indistinct,  blackish,  sagittate  spot;  fringe  white,  interrupted  broadly  at  the 
nervure  tips  with  black,  edged  at  the  extreme  base  with  bluish  black  scales.  Sind 
icings  witli  a  very  broad,  nearly  uniform,  very  dark  reddish  brown  band  in  the  basal 
half  of  the  wing,  composed  of  very  dark  purplish  brown,  ferrugiuous  and  violaceous, 
or  pearly,  or  even  occasionally  bright  green  scales,  the  first  predominating;  tlie  inte- 
rior edge  of  the  band  is  always  inconspicuous  and  frequently  obliterated ;  when  pres- 
ent, it  is  indicated  bj'  the  slightly  paler  base  and  occasionall.y  l)y  a  line  of  darker 
scales,  sometimes  parti.ally  lined  with  whitish ;  it  starts  from  the  inner  border,  mid- 
way between  the  exterior  edge  of  tlie  baud  and  the  base  of  the  wing,  and  extends  in  a 
line  parallel  to  the  border  as  far  as  the  median  nervure,  where  it  beuds  at  right  angles, 
and  terminates  on  the  costal  margin :  the  exterior  limit  of  the  band  is  more  irregular, 
but  preserves  the  same  general  direction ;  it  is  marked  by  a  narrow  edging  of  white 
scales,  which  is  sometimes  wholly  or  partially  obsolete,  especially  in  the  middle  por- 
tion, and  sometimes  is  preceded  inconspicuously  by  a  slender  line  of  black  scales;  it 
starts  from  the  costal  border  at  about  threc-tifths  tlie  distance  from  the  base  of  the 
wing,  crosses  the  first  interspace  at  right  angles  to  the  border,  and  is  almost  always 
bordered  more  conspicuously  with  white  at  this  point ;  here  it  is  broken  and  crosses 
the  upper  subcostal  interspace  in  the  same  direction,  but  farther  removed  from  tlie 
base  of  the  wing  by  about  the  width  of  an  interspace  at  this  point ;  the  succeeding 
interspace  is  crossed  in  continuation  of  the  primary  course  of  the  band  and  the  line 
is  then  usually  bent  at  an  angle,  with  a  straight  course,  but  sometimes  curved  or  even 
bent  toward  the  tip  of  the  lowest  median  nervule,  where  it  reaches  its  greatest  out- 
ward extension  in  crossing  at  right  angles  the  upper  median  interspace  at  about  three- 
fifths  tlie  distance  from  the  base  of  the  wing;  from  here  it  passes  toward  the  inner 
border  over  the  two  succeeding  interspaces,  usually  in  a  scries  of  descending  steps; 
and  then  by  a  slight  outward  curve  reaches  the  inner  border  a  little  before  the  tip  of 
the  abdomen.  Beyond  this  is  a  paler  band,  as  broad  as  the  interspaces,  made  up  of  a 
mixture  of  pale  slate  and  tawny  scales,  the  portion  on  the  lower  half  of  the  wing 
usually  more  or  less  brightened  by  an  admixture  of  white  scales ;  the  outer  border  of 
this  baud,  especially  on  the  upper  half  of  the  wing,  is  ill-defined,  but  when  most  dis- 
tinct consists  of  a  row  of  blackish  or  dark  reddish  brown  zigzags  in  each  interspace, 
sometimes  reduced  to  a  series  of  spots  or  dots,  subparallel  to  the  outer  margin  of  the 
wing;  th.at  in  the  interspace  next  the  inner  margin  consists  of  an  oblique  dash  edging 
the  upper  portion  of  the  angular  excision  on  the  inner  margin  of  the  wing  and  is  met 
by  a  similar  one  edging  the  lower  portion  of  the  same,  and  which  is  limited  exteriorly 
bove  by  a  few  long  white  scales.  Beyond  this  b.and  the  wing  is  dark  reddish  brown, 
made  up  of  dark  tawny  scales,  frequently  with  a  few  intermingled  green  ones,  and 
obscured  and  rendered  hoary  by  cloudy,  scattered  pearly  scales,  which  are  almost 
confined  to  the  lower  two-thirds  of  the  wing,  but  are  usually  absent  from  a  small  spot 
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In  the  lower  submeil inn  iiitorspjioc,  ami  partiiiUy  so  in  a  sorics  of  obscnre  marginal 
spots;  frequently  the  lioary  iiiarkinjrs  of  the  posterior  half  of  thewinjr  are  limiteil  by 
a  nearly  straight  line,  formed  by  the  lower  half  of  the  outer  margin  of  the  broad 
band  and  its  continuation;  outer  edge  marl<ed  by  a  line  of  dark  reddish  brown  scales; 
basal  half  of  the  fringe  reddish  brown,  apical  half  dull  white,  interrupted  at  the  norv- 
ures  with  l)lackisli  brown. 

Abdomen  covered  above  with  purplish  l)lack  and  rich  deep  brown  scales,  on  the 
sides  with  tiie  same,  but  with  fre<|Uently  interspersed  pale  l)rown  and  wintish  scales; 
beneath  grayish  white,  brownish  toward  tip;  outer  edge  of  .alations  of  upper  organ  of 
male  (34:22)  almost  straiglit,  the  inferior  lobe  inconspicuous,  broadly  roundcil ; 
clasps  slenderer  than  In  the  other  species,  and  tapering  regularly. 


MALES. 

FEMALES. 

Measurements  in  millimetres. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest 

11.5 
6. 

13. 
6.35 
4. 
3. 

13.25 
6.75 

13.5 
6.5 

13.75 
6.65 
4. 
4. 

15. 

7.25 

hind  tiliiae  and  tarsi 

(ore  tibiae  and  tarsi 

Variations.  One  specimen  from  Xorway,  Me.  (No.  1527,  Mus.  Yale  Coll.,  S.  I. 
Smith)  ditlers  from  the  norm  in  wanting  the  excessive  prolongation  of  the  scales  at  tlie 
tip  of  the  nervures  of  the  hind  wings,  and  in  having  the  male  discal  spot  of  the  fore 
wings  small  and  scarcely  more  than  twice  as  long  as  broad;  the  outer  margin  of  the 
fore  wings  is  also  narrowly  hoary,  similar  in  color  to  the  border  of  the  hind  wings. 
This  same  combination  of  characters  is  also  found  in  a  male  from  Needham,  Mass. 
(taken  as  early  as  April  28),  which  Mr.  Whitney  has  shown  me.  Two  females,  one  from 
an  unknown  locality,  taken  May  12  (Whitney),  and  the  other  taken  in  Walpole,  Mass. 
(Miss  Guild),  have  equally  entire  wings  and  hoary  edged  fore  wings,  and  the  former 
has  also  the  upper  surface  of  the  wings  distinctly  tinged  with  olivaceous.  Although 
these  characters  seem  to  be  thus  correllated,  they  cannot  be  deemed  of  more  than 
incidental  value,  for  a  male  from  Middleboro,  Mass.  (Hambly),  which  possesses  the 
short  sexual  dash,  has  at  the  same  time  hind  wings  which  are  distinctly  tailed  and 
fore  wings  without  hoary  scales ;  so  too  a  specimen  from  Altjany,  N.  Y.  (Liutner)  has 
the  principal  tail  of  the  hind  wings  only  half  as  broad  and  twice  as  long  as  usual. 

.\  female  from  Albany  sent  me  by  Mr.  Lintncr  difl'ers  from  ordinary  specimens  sim- 
ply in  a  greater  straightness  of  the  extra-mesial  stripe  on  under  surface  of  tlie  fore 
wings,  and  in  tlietint  of  the  color  beyond  the  stripe  on  both  wings;  it  has  a  decidedly 
olivaceous  hue ;  but  another  specimen  from  same  locality  stands  in  both  these  respects 
midway  between  this  form  and  the  typical  irus.  They  illustrate  an  extreme  of  col- 
oration in  a  special  direction,  curiously  accompanied  by  a  more  than  usual  straightness 
of  the  extra-mesial  line  of  the  fore  wing  beneath.  In  every  other  particular  it  Is 
perfectly  matched  by  other  specimens. 

Suffused  variety.  Inxis.  lUfs  bai.tk.M'.v.  A  suffused  specimen  taken  in  Centre, 
near  Albany  in  May  1S7G  Ijy  W.  W.  Ilill,  was  sent  me  by  Mr.  .1.  A.  Lintner.  It  is  a  female ; 
above  there  is  nothing  peculiar  about  it  excepting  that  the  color  is  unusually  dark  (like 
other  specimens  I  haveseen  from  Centre) ;  beneath  the  lilaceous  powdering  of  the  mar- 
gin of  the  wing  is  wanting,  as  if  to  give  intensity  to  the  suffusion  of  the  other  parts, 
which  is  brought  about  in  this  way  :  the  row  of  roundish  dark  spots,  normally  situated 
on  the  fore  wing,  half  way  from  the  irregular  extra-mesial  band  to  the  border,  and  on 
the  hind  wing,  one-quarter  way  from  the  corresponding  mesial  band  to  the  border,  is 
present,  the  spots  a  little  diffused ;  the  darkest  portion  of  the  irregular  band  is  also 
present  as  a  series  of  similar  spots  and  between  them  the  whole  space  is  occupied  by  a 
powdering  of  lilaceous  or  hoary  scales,  being  the  diffusion  of  the  white  portion  o{ 
said  band  broken  more  or  less  distinctly  into  spots  by  the  dusky  nervures ;  on  the  hind 
wings  the  inner  band  is  lost,  as' it  frequently  is  in  otherxvise  unsuffused  specimens,  in 
cloudy  hoary  patches  over  the  base;  while  midway  between  the  suffused  hoary  belt 
just  described  and  the  margin  of  the  wing  is  another  broader,  cloudy  belt  of  hoary 
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or  lilaceous  scales  more  sparsely  scattered  than  In  the  suflVised  belt  and  enlivened  in 
the  lower  median  interspace  by  the  normal  dark  si)ot  of  this  place  which  falls  in  its 
niidiUe.     The  wiiii;s  extend  30  mm. 

Secondary  sexual  peculiarities.  Tlie  discal  stigma  of  the  male  is  described 
umlcr  tlic  fore  wiii^'.  The  scales  which  occur  there  (46 :  25)  are  pretty  large,  quad- 
r.mi^tilar.  al)out  four  times  as  long  as  broad,  the  apex  truncate  with  rounded  angles,  the 
base  faintly  lobed. 

Egg  (65.11,  10).  Shell  very  thin,  shining  and  smooth,  ornamented  with  very  high 
ridges,  arranged  witli  some  regularity;  where  they  cross  each  other  thickened,  form- 
ing stellate,  six-rayed  prominences ;  the  lines  connecting  the  extremities  of  the  rays 
form  regular  hexagons,  .11  mm.  in  breadth;  the  thickened  centres  are  .03  mm.  in 
diameter  and  at  least  .02  mm.  high;  the  connecting  lines  are  delicate,  straight  and  less 
elevated  than  the  centres;  the  cells  are  arranged  in  rows,  one  of  which  is  nearly  hor- 
izontal, .and  the  others  divide  it  at  opposite  angles;  above,  the  ridges  diminish  in 
height  .and  regularity,  leaving,  next  the  centre  of  the  summit  (68  :  8)  a  space  compar- 
atively smooth.  Micropyle  rosette  .19  mm.  in  diameter,  the  cells  nearly  circular,  but 
angular  and  averaging  .0234:  mm.  in  diameter;  the  central  one  circular,  .017  mm.  in 
diameter,  and  surrounded  by  six  circular  cells  of  nearly  the  same  size.  Color  very 
deep  green,  the  elevations  pale  green.     Height,  .3  mm. ;  breadth,  .62  mm. 

Caterpillar.  Mrst  stage.  Head  (79  :  42)  pale  yellowish,  ocellar  field  large,  round, 
black.  Body  very  pale  greenish  yellow,  the  dorsal  hairs  provided  with  excessively 
minute  spicules,  which  on  the  same  side  are  a  little  further  apart  than  the  width  of 
the  hairs;  spiracles  brownish  with  a  whitish  annulus  in  the  middle;  hairs  colorless, 
dusky  at  the  very  base,  the  short  bristles  of  the  laterodorsal  row  dusky,  tipped  with 
black.  Length,  1.25  mm. ;  breadth  of  head,  .25  mm.  ;  length  of  dorsal  hairs,  .3  mm. ; 
basal  breadth  of  same,  .OOfi  mm. 

Second  stage.  Head  yellow  green.  Body  dull  yellow  green  on  dorsal  area  with  a 
dorsal  red  brown  stripe  reaching  to  the  eighth  abdominal  segment ;  sides  red  brown, 
limited  above  by  a  macular  brown  line  at  the  outer  edge  of  the  dorsal  area,  and  with 
an  infralateral  (?)  yellowish  line;  substigmatal  fold  yellowish;  under  surface  yellow 
green;  upper  surface  with  many  short,  stifl',  brown  hairs.  Length,  2  mm.  (After 
Edwards.) 

Third  stage.  Body  red  brown  and  dull  yellow  green;  a  red  dorsal  band,  tapering  to 
a  point beliind,  with  a  mediodorsal  green  line;  rest  of  dorsal  area  green,  but  iuclnding 
a  little  red  brown  space  on  each  segment ;  sides  red  brown,  with  a  green  infralateral  ( ?) 
line;  substigmatal  fold  green.     Length,  3  mm.  (After  Edwards.) 

Last  stage  (75  :  22,  23,  28).  Head  yellow  green.  Body  with  the  dorsal  area  yellow 
green,  the  lateral  red  brow'n  with  an  infralateral  (?)  indistinct  green  line;  substigma- 
tal fold  green.  Body  covered  with  short,  brown  hairs.  Subsequently,  shortly  before 
pup.ation,  the  general  color  changes  to  port  wine-red,  but  with  the  laterodorsal  ridges 
yellow  green,  tinted  posteriorly  with  red  on  each  segment;  a  pale  red  line  along  sub- 
stigmatal fold.     Length,  .13  mm.     (After  Edwards.) 

Another  specimen,  confidently  presumed  to  belong  to  this  species,  was  "yellow  green, 
yellow  predominating  on  the  sides;  the  dorsal  elevations  have  the  summits  yellow, 
the  outsides  greenish;  the  mediodorsal  stripe  green,  edged  on  either  side  by  a  brown 
line"  (Edwards). 

Chrysalis  (84:20,32-34).  "Black  or  brown  black  with  obscure  red  bands ;  there 
being  on  either  side  a  narrow  black  stripe  in  the  middle  of  the  abdomen;  a  mesono- 
tum  this  stripe  disajipears  and  the  red  remains"  (Edwards). 

Distribution  (23  :  4).  This  butterfly  is  also  a  member  of  the  Allegha- 
nian  fauna,  but  unlike  the  other  species  of  Incisalia  it  is  more  abundant 
southwardly,  not  occurring  at  all  in  eastern  Canada  and  extending  to 
the  Ogechce  Swamp  in  Georgia  (Abbot)  where,  however,  it  is  "far  from 
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coiiinioii."  Mr.  Atkiiifiuii  also  brouglit  it  from  Soiitli  Carolina.  The 
iiortlR'niniost  locality  oiitsido  of  New  Kiijrland  in  wliiili  it  lias  been  taken 
is  Albany,  N.  Y.  (Lintnor,  Peek),  where  it  is  extremely  abundant,  and 
Kaeine.  AVise.  (Hoy),  where  it  is  rare  ;  it  does  not  seem  to  have  been  found 
abundantly  inland,  oecurrinj^  mainly  in  tlie  Coast  states,  but,  besides  the 
Wiseonsin  locality,  it  is  reported  from  Illinois  ( Worthington)  and  eastern 
Kansas  rare  (Snow).  But  besides  this,  a  variety,  inossii,  has  been  found 
oil  V.un'itiiver  Isl.iud.  wlut'h  perhaps  is  tiie  form  reported  by  Rev. 
Mr.  Holland  as  found  at  Canniore  on  the  Canadian  Pacific  li.  \{.  west  of 
Calj^ary.     These  localities  are  \t'ry  far  removed  from  its  ])resumed  home. 

In  New  Kngland,  it  is  a  rare  insect,  except  in  the  most  southerly  por- 
tions. It  has  been  taken,  however,  as  far  north  as  Norway,  Me.  (Smith) 
and  is  reported  by  Messrs.  Grote  and  Robinson  from  the  same  state,  as  well 
as  by  Professor  Fernald  who  found  it  common  at  Orono.  In  New  Hamp- 
shire it  has  been  found  at  ^Nlilford  "scarce"  (Whitney)  ;  in  Massachusetts 
at  Springfield  (Emery),  Xcedham  (AVhitney),  "Walpole  (Guild),  Mid- 
dleboro,  not  infrequent  (Hambly),  at  Turkey  Hill  and  Maiden  (F.  H. 
Sprague),  and  on  Nantucket  (Scudder)  ;  in  Rhode  Island  ]\Ir.  Hambly 
found  it  at  Portsmouth  and  in  Connecticut  it  is  reported  from  Norwich 
(Scudder)  and  New  Haven  (Smith  —  Mus.  Yale  Coll.). 

Oviposition.  Edwards  tells  us  that  the  egg  "is  laid  at  the  base  of  a 
flower  stem  of  wild  plum."  Fifteen  were  obtained  by  him  from  an  enclosed 
female,  and  they  were  laid  in  a  bunch,  all  but  one  at  the  base  on  the  upper 
side.  Probably  in  nature  they  would  have  been  scattered  on  different 
flower  stalks  and  not  clustered.  They  are  evidently  laid,  Edwards  re- 
marks, "just  at  the  right  season  for  the  caterpillars  to  seize  the  newly 
found  plums.  A  little  too  early  or  a  little  two  late  might  be  fatal,"  the 
plums  in  this  instance  being  "but  just  from  the  blossom  and  tender  enough 
for  so  minute  a  caterpillar." 

Food  of  caterpillar.  Abbot  states  that  the  caterpillar  feeds  on  the 
"swamp  huckleberry" — probably,  says  Dr.  Chapman,  Vaccinium  corym- 
bosum  Linn.  Abbot  also  gives  as  its  food  plants  Leucothoe  racemosa, 
Cyrilla  racemifolia  and  holly.  I  imprisoned  six  ripe  females  on  a  budding 
Leucothoe  racemosa  for  two  weeks  with  no  result  and  yet  in  two  instances 
I  have  known  eggs  to  be  laid  by  females  shut  up  in  chip  boxes.  Mr. 
Lintner  once  raised  eight  or  ten  butterflies  from  the  larva,  taken  he  thinks 
on  Lupinus  perennis,  but  with  the  loss  of  his  notes  about  them  he  is  not 
confident.  Edwards  tried  enclosing  females  on  Vaccinium  and  Quercus 
with  no  result,  liut  at  last  met  with  complete  success  with  wild  plum,  this 
being  suggested  to  him  by  his  once  finding  an  unknown  lycaenid  larva  on 
a  plum  he  had  plucked.  The  caterpillars  were  fed  to  maturity  on  wild 
plums,  which  they  preferred  to  damsons.  It  is  interesting  in  this  con- 
nection to  notice  that  Abbot  states  ttiat  the  species  "frequents  the  blossoms 
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of  the  Judas  tree  (Cercis  canadensis)    and    wild   plums  on    the  edge    of 
swamps." 

Habits  of  the  caterpillar.  On  this  point  we  have  only  the  observa- 
tions of  Kdwards.  On  leaving  the  egg  scarcely  more  of  the  shell  is  eaten 
than  enough  to  permit  egress.  "The  young  larva  at  once  makes  its  way 
up  the  stalk  and  fastens  on  the  young  plum,  boring  into  it"  just  as  Cyan- 
iris  bores  into  a  bud.  Edwards  found  that  "a  hole  was  eaten  out  lar<re 
enough  for  the  head  to  enter,  and  thereafter  the  caterpillar  sj)ent  most  of 
its  time  with  head  in  the  cavity."  The  drawings  (75:22,23)  which 
I  owe  to  the  kindness  of  Mr,  Edwards  show  this  well. 

When  a  moult  .approached  it  came  out  of  its  burrow  and  rested  either  on  the  side  of 
the  plum  or  on  the  leaf.  .  .  .  Wheu  half  grown  it  seemed  to  have  its  head  and  shoulders 
buried  at  least  from  0  a.  ji.  one  day  to  9  p.  M.  the  next,  with  no  withdrawal  observed  by 
me,  and  I  looked  at  it  frequently.  Cutting  open  the  plura  the  excavation  would  be  found 
reaching  quite  across  and  around  the  pulpy  stone,  which  in  the  earlier  larval  stages 
was  not  eaten.  But  after  third  moult  this  was  eaten  and  the  entire  plum  excavated. 
In  no  case  was  the  skin  eaten  except  at  the  entrance. 

Life  history.  The  earliest  males  of  this  butterfly  appear  in  New 
England  about  the  24th  or  25th  of  April  and  thereafter  become  abundant 
in  a  week,  the  females  apparently  make  their  advent  during  the  first 
week  in  May  ;  but  fresh  specimens  may  even  occasionally  l)e  obtained 
toward  the  middle  of  June.  Usually,  however,  after  the  20th  of  May  only 
rubbed  specimens,  in  diminished  numbers,  will  be  found.  They  continue 
upon  the  wing  imtil  after  the  middle  of  June  ;  the  eggs  are  laid  in  the 
latter  half  of  May  and  in  June,  but  all  the  instances  known  to  me  in  the 
north  are  of  those  laid  after  the  first  week  in  June  ;  they  hatch  in  less  than 
a  week — how  much  less  is  unknown,  nor  have  we  any  statistics  concern- 
ing the  time  of  pupation,  which  undoubtedly  continues  over  the  winter.  Mr. 
Edwards,  however,  obtained  eggs  laid  in  the  middle  of  May  in  West 
Virginia,  which  hatched  in  five  days,  the  caterpillar  changed  to  chrysalis 
in  three  weeks  and  this  hibernated.  Strange  to  say,  this  butterfly,  accord- 
ing to  Abbot's  notes  and  as  may  be  judged  from  Edwards's  brief  statements, 
does  not  rndse  its  appearance  in  Georgia  any  earlier  than  with  us.  Abbot 
captured  specimens  April  20  and  bred  one  from  the  chrysalis  May  6th ; 
while  according  to  his  notes,  I.  niphon,  wdnch  with  us  is  nearly  synchro- 
nous in  its  apparition  with  this  species,  appears  in  Georgia  a  month  earlier. 
So,  too,  from  Vancouver  Island  I  have  seen  specimens  of  the  present  spe- 
cies taken  April  2,5. 

The  observations  of  Mr.  Lintner  on  this  species  for  1809  seem  to  me  to 
represent  the  coming  and  going  of  this  species  so  well  that  they  may  be 
taken  as  a  fair  average  statement  for  a  jilace  where  the  butterfly  is  com- 
mon. After  mentioning  that  one  male  was  taken  on  April  27,  he  goes 
on  to  say  : — 

On  the  11th  of  May,  at  the  next  visit  made,  both  sexes  were  found  abundantly,  most 
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of  tliein  somoAvlmt  \vi)rii.  Sixty  iiulivitlimls  wcrr  taki'ii  in  aljoiit  tlircc  lumr's  collect- 
liiK.  Previous  to  11  o'clock,  iinicli  llie  liir^iter  proportion  of  captures  consisted  of 
females;  subsequent  to  that  liour,  llie  males  were  tlie  more  nunierons.  On  the  2r)th 
they  were  still  abniulnnt.  .Imie  7tli  and  'Jtli,  a  few  much  worn  were  seen;  on  the  15th 
it  was  (il)scrvo(l  fur  llic  last  lime  for  the  season,  it  bein-^  siiijjle  broodeil. 

Habits.  Qight  and  postures.  According  to  Abbot  tbc  ImttcrHy  tVc- 
4uents  tlie  blossoms  of  tlio  red  l)U(l  (Ccrcis  caiiiulcnsis  Linn. )  iu  old  fields 
on  the  borders  of  swamps.  Mr.  II;im])ly  noticed  it  in  open  spaces  near 
li>w  pine  trees ;  but  Mr.  Lintncr,  who  has  found  it  so  abundant  near 
Albany,  says  it  can  be  swept  from  its  rest  on  the  hot  sandy  road,  though 
"the  nude  was  often  taken  while  resting  on  bushes  by  the  road  side." 

In  Hight  it  is  ordinarily  the  least  active  of  tlie  Theclidi,  for,  though  when 
alarmed  or  aroused  by  the  presence  of  a  companion  of  its  own  kind  it  can 
show  as  great  activity  as  any,  its  ordinary  movements,  along  the  sandy 
roads  it  loves  to  frequent,  are  ratiier  sluggish  than  brisk  and  nervous,  and 
in  keeping  with  tliis  it  hugs  the  ground  or  Hies  just  on  a  level  with  the 
tops  of  the  low  whortleberries  ;  and  even  when  disturbed  rarely  rises  above 
one's  head. 

When  quiet,  the  wings  are  elevated  and  closely  appresscd  ;  the  wings 
arc  very  apt  to  be  a  little  inclined,  the  bent  j)ortion  of  the  hind  pair  rest- 
ing flat  upon  the  ground.  Like  the  other  species  of  the  genus,  it  rubs 
the  hind  wings  together,  but  when  completely  at  rest,  all  the  portion  of 
the  fore  wings  below  the  lowest  median  nervule  is  concealed  by  the  hind 
wings.  The  antennae  are  straight, — excepting  the  vertical  bend  at  the 
base, — almost  parallel  with  the  body,  but  turned  slightly  downward  and 
divergent  at  an  anfflc  of  about  100.° 

Desiderata.  Our  know-ledge  of  the  distribiition  of  this  insect,  espec- 
ially in  the  west  and  along  our  northern  boundary,  leaves  nnich  to  be 
desired,  especially  in  view  of  the  captures  at  Canmore  and  Vancouver. 
Considering  the  length  of  time  the  female  is  upon  the  wing,  we  need  to 
enquire  especially  during  how  extended  a  period  the  eggs  arc  deposited  ; 
and  the  time  when  the  larva  matures  is  equally  unascertained  for  the  north. 
We  need  further  notes  upon  the  haunts  of  the  buttei-fly  and  the  variation 
of  the  larva,  as  well  as  a  full  knowledge  of  its  fooil  plants ;  it  is  hardly 
probable  that  it  is  confined  to  plum,  and  the  indications  of  Abbot  and 
Lintncr  should  be  regarded.     No  parasites  are  known. 

LIST  OF  ILLUSTRATIONS.— INCISALIA  IBUS. 

General.  Chrysalis. 

PI.  23,  fig.  4.    Distribution  in  North  America.  PI.  84,  fi^.  2G.    .Side  view  enlarged. 

Effff.  32.    Dorsal  view. 

PI.  65,  fig.  9.    Colored.  33,  34.    .Side  views. 

10.    Plain.  Imago. 

61^ :  8.    Micropyle.  PI.  C.  fig.  19.      Male,  upper  surface. 
Caterpillar.  22.    Female,  both  surfaces. 

PI.  75.  figs.  22. 23,  28.    Full  grown.  34:22.    Male  abdominal  appendages. 

79:42.    Front  view  of  head,  first  stige.  46:25.    Androconium. 
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INCISALIA  AUGUSTUS— The  brown  elfin. 

[The  brown  eltin  (Scudder);  brown  streaked  butterfly  (Maynard).] 

Thecla  augustus  Kirb.,  Faun.  bor.  amir.,  Incisalia  aurjustus'}iUn.,ii<:\iA>i.  Sy.st.  rev. 

iv:29S, pi. 3,figs.  4-5(1837);— Morr.,  Syn.  Lcp.  Amer.  butt.,   31-32  (1872) ;— Scudd.,  Geol.  N. 

N.  Aiuer.  103  "(1862) ;— Harr.,  Ins.  inj.'veg.,  3d  H.,  i ;  356-357  (1874) ;  Butt.,  129-130,  308,  fig.  123 

ed.,flg.l08oup.279  (1862);— G rote-Rob., Tran.s.  (1881). 

Anier.    ent.    soc,  i:   175-176    (1807);— Fern.,  Thecla    auyustinim  Westw.,   Gen.  diurn. 

Butt.  Me.,  81-82  (1884) ;— Frenrh,  Butt.  east.  U.  Lep.,  ii :  4.86  (1852). 

S.,  272  (1886);— Mayn.,  Butt.  N.  E.,  .36,  pi.  5,  Thecla  irioides  Boisd.,  Ann.  Soe.  ent.  fr., 

figs.   44,  44a  (1886) ;— Fyles,  Can.  out.,  .\i.\:  (2)  x:   289-290  (1852);— H.   Edw.,Pac.   coast 

147  (1887).                          "  Lep.,  130  [27: 2]  (1878). 

Thecla    augustus    var.    irioides    Scudd., 

Bull.  Bufl'.  soc.  nat.  sc,  iii:  104  (1876).  Figured  by  Glover,  111.  N.  A.  Lep.,  pi.  28, 

Thecla  augustus  var.  cmesinides  Scudd.,  figs.  12, 13;  pi.  38,  fig.  8,  ined. 
Bull.  Buft'.  soc.  nat.  sc,  iii:  104  (187G). 

These  gay  idlers,  the  butterflies. 

Broke,  to-day,  from  their  winter  shroud, 
These  soft  airs,  that  winnow  the  skies. 

Blow,  just  born,  from  the  soft,  white  cloud. 

Bryant.— TAe  Neio  and  the  Old. 
When  daisies  pied  and  violets  blue 

And  lady-smocks  all  silver-white 
And  cuckoo-buds  of  yellow  hue 

Do  paint  the  meadows  with  delight. 

Shakespeare.— ioije's  Labour's  Lost. 

Imago  (6  :  25 ;  13  :  3).  Front  and  summit  of  head  covered  with  rufous  hairs,  those 
upon  the  summit  slaty  brown  at  base;  eyes  encircled,  except  at  summit,  by  a 
slender  row  of  white  scales,  intermixed  with  some  slate  brown  scales,  extending 
in  front  to  the  summit  of  the  basal  antenual  joint  and  sometimes  terminating  behind 
in  some  rufous  scales ;  these  rows  arc  not  connected  above  the  mouth  by  a  similar 
band.  Basal  joint  of  antennae  reddish  brown,  with  a  few  white  scales  posteriorly ; 
stalk  of  antennae  blackish,  with  snow  white  annulations  at  the  base  of  each 
joint,  especially  broad  beneath,  where  they  occupy  nearly  half  of  the  joint;  at 
the  base  of  the  club,  beneath,  the  white  scales  coalesce  and  form  a  large  patch, 
extending  about  one-third  w.ay  up  the  club;  club  blackish  or  blackish  brown,  the 
apical  and  penultimate  joints  honey  yellow  and  sometimes  one  or  two  of  the  following 
joints  are  partially  discolored  with  the  same.  Bas.al  and  middle  joints  of  palpi  tufted 
with  a  grayish  mixture  of  white,  rufons  and  blackish  brown  elongated  scales,  the  first 
predominating;  terminal  joint  clothed  with  blackish  brown  scales,  and  excepting  upon 
the  upper  surface,  with  a  few  scattered  white  scales,  especially  on  the  inside.  Tongue 
pale  testaceous  at  base,  dusky  beyond. 

Thorax  covered  above  with  long,  soft,  delicate,  dark  mouse  brown  hairs;  patagia 
with  scales  and  hairs  of  similar  color  mingled  with  some  of  a  pale  tint ;  beneath,  the  tho- 
rax is  covered  with  grayish  hairs,  intermingled  at  the  sides  with  many  rufous  hairs  _ 
Femora  covered  on  either  side  with  pearly  scales  and  beneath  clothed  with  long  gray 
and  brown  hairs,  the  latter  most  abundant  on  the  hind  pair;  tibiae  and  tarsi  covered 
with  dark  brown  scales  having  a  purplish  reflection,  the  tibiae  with  a  few  inter- 
sprinkled  white  scales  especially  on  the  fore  legs,  on  the  inner  side  of  which  they  pre- 
dominate, and  on  the  outer  side  of  which  they  form  two  transverse  lines  crossing 
the  leg  at  the  middle  and  apex  of  the  tibiae;  the  tarsi  are  also  banded  conspicuously 
with  white  at  the  apex  of  each  joint;  beneath  they  are  yellowish  brown  ;  claws  dark 
reddish. 

Wings  above  dark  soft  slate  brown,  with  very  slight  and  delicate,  dark,  brassy  green 
reflections,  especially  in  sunshine,  either  occasionally  ( J  )  or  usually  (  ? )  with  a  slight 
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tinge  of  dull  fcrriisiiioiis  next  the  anal  angle  of  the  hind  wings;  the  female  also  pos- 
sesses a  few  bright  ferruginous  or  orange  scales  jnst  beyonil  the  apex  of  the  discoidal 
cell  of  tlie  fore  wings,  ami  has  the  wliole  upper  surface  of  the  wings  occasionally 
tinged  in  the  very  slightest  possil)le  degree  with  dull  ferruginous;  wings  all  edged 
delicately  with  black;  liind  pair  freiiuently  witli  a  line  of  greenish  pearly  scales  seated 
upon  tlie  outer  margin,  from  the  tip  of  tlie  lower  median  nervule  to  the  anal  angle; 
basal  half  of  the  fringe  blackish  brown,  apical  half  pearly  white  on  the  fore  wings, 
Interrupted  at  tlie  nervure  tips  with  blackish  brown ;  on  the  hind  wings  similar, 
but  with  the  white  scales  extensively  supplanted  by  blackish  ones.  Discal  dash  on 
fore  wings  of  male  of  medium  size,  1.9  mm.  long,  obovate,  broadly  rounded  at  the 
tips,  fully  twice  as  long  as  broad,  composed  of  blackish  brown  scales.  Costal  border 
of  hind  wings  straight  or  slightly  rounded,  its  outer  angle  very  broadly  rounded,  the 
enter  border  rather  regularly  rounded  (scarcely  less  so  in  the  female),  the  projections 
of  the  median  nervules  very  slight. 

Beneath  :  base  of  the  fore  iriiiys,  as  far  as  tlie  transverse  stripe,  reddish  tawny 
with  a  few  dull  slate  brown  scales  scattered  near  the  subcostal  nervure;  the  parts 
covered  by  the  hind  wings  dull  slate  colored;  beyond  the  transverse  stripe  ocliraceous, 
a  few  paler  scales  scattered  upon  the  upper  half.  The  transverse  stripe  crosses  the 
wing  subparallel  to  the  outer  border,  at  about  two-thirds  the  distance  from  the  base 
to  the  outer  border  and  consists  of  a  narrow  band  of  blackish,  or  very  dark  reddish 
brown  scales,  sometimes  bordered  exteriorly,  more  or  less  distinctly,  with  white;  it  is 
irregular  in  direction  and  varies  considerably  in  different  individuals;  usually  it  is 
nearly  straight  with  an  angular  bend  inward  between  the  subcostal  and  median  iier- 
vnres ;  about  midway  between  it  and  the  outer  border  is  a  series  of  blackish  inter- 
spaceal  dots.  Mind  icings  crossed  in  the  middle  by  an  irregular  line  of  blackisli  scales, 
preserving  a  general  course  subparallel  to  the  outer  border,  occasionally,  and  espec- 
ially near  the  margins,  bordered  exteriorly  with  white;  it  starts  on  the  costal  margin 
at  about  three-fifths  the  distance  from  the  base  and  crosses  the  first  interspace  in  a 
straiglit  line ;  next  it  follows  the  nervure  outwardly  for  an  equal  distance  and  then 
crosses  the  next  interspace  at  a  right  angle ;  from  here  it  sweeps  around  by  a  deep 
inward  curve  to  an  equal  distance  outward  at  the  upper  median  nervure  and,  having 
crossed  two  interspaces  at  right  angles  to  the  nervures,  is  bent  considerably  inward 
again  and  seeks  the  inner  border,  where,  after  sometimes  suffering  a  slight  outward 
bend,  it  terminates  at  about  the  tip  of  tlie  abdomen;  within  this  median  line  the  wing 
is  filled  with  blackish  purple  and  bright  cinnamon  red,  the  former  predominating 
next  the  median  line  and  upon  the  outer  lower  half  and  frequently  bordering  the 
extremity  of  the  cell,  the  whole  specked  with  scattered  very  pale  purplisli  scales ;  out- 
side of  it,  broadly  toward  the  costal,  narrowly  toward  the  inner  margin,  the  wing  is 
ochraceons  next  the  stripe,  merging  gradually  into  reddish  tawny,  with  which  the 
outer  margin  is  broadly  bordered,  especially  next  the  anal  angle;  the  whole  of  this 
space  is  also  sparsely  flecked  with  very  pale  purplish  scales,  and  contains,  midway 
between  the  median  line  and  the  outer  border  (nearer  the  median  line  on  the  lower 
half)  and  mostly  or  entirely  in  the  ochraceons  space,  a  series  of  minute  interspaceal 
blackish  spots,  which  are  frequently  seated  upon  paler  ochraceons  spots  and  normally 
form  sagittate  cappings  to  thera ;  In  the  middle  of  the  excision  of  the  inner  border,  at 
the  very  margin,  are  a  few  wliite  scales  and  the  marginal  row  of  white  scales  seen  on 
the  upper  surface  next  the  anal  angle  is  repeated  beneath;  the  outer  margin  is  deli- 
cately bordered  by  a  broken  line  of  blackish  scales;  fringe  of  both  wings  very  similar 
to  that  of  the  upper  surface,  blackish  purple  at  the  anal  angle;  the  excision  of  the 
inner  margin  of  the  hind  wings  is  fringed  with  long  white  hairs.  Occasionally  the 
whole  under  surface  of  the  wings  is  suflused  with  a  purplish  light. 

Abdomen  covered  above  and  at  sides  with  purplish  brown  scales,  mingled  with  some 
pale  slate  brown  scales  next  the  thorax;  beneath  with  grayisli  hoary  scales.  Edges  of 
the  notch  of  the  upper  organ  of  male  (24  :  32)  separated;  the  alations  slightly  sinuous ; 
lower  posterior  angle  of  alations  produced  to  a  sharply  pointed  inconspicuous  triangu- 
lar lobe;  b.asal  half  of  upper  edge  of  clasps  a  little  rounded. 
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Measurements  iu  millimetres. 

MALES.                        1 

FEMAI-BS. 

Length  of  tongue,  -l.So  mm. 

Siuiillest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

11.75 
6.3 

12. 
6.3 
i. 
2.5 

13. 

6.75 

11.75 
6.75 

12.5 
7. 
4. 
2.5 

13. 

7.25 

hind  tibiae  :iml  tarsi., 
fore  tibiae  and  tarsi.. 

Described  from  29  3  ,  in  9  . 

Secondary  sexual  peculiarities.  For  the  male  stitjraa,  see  the  description  of  the 
fore  winss.  The  scales  (46;  24)  found  in  the  stiarma  are  much  longer  and  slenderer 
than  in  the  other  species,  Ijeing  about  six  titnes  longer  than  broad,  nearly  equal,  with 
slightly  rounded  quadrangular  ends. 

Geographical  variation.  The  form  I.  a.  irioides,  found  on  the  Pacific  Coast  and 
looked  on  by  many  as  a  distinct  species,  diHers  but  slightly  though  with  apparently 
constancy  from  the  eastern  type.  It  is  slightly  the  larger,  never  has  the  median  stripe 
of  the  under  surface  of  the  hind  wings  bordered  with  white,  and  lacks  generally  the 
depth  of  tint  upon  the  basal  half  of  the  under  surface  of  the  Mud  wings  found  in 
the  eastern  type;  while  the  male  has  a  slightly  smaller  discal  stigma  and  the  female 
nearly  the  whole  upper  surface  of  the  wings  distinctly  suffused  with  dull  ferruginous. 

Caterpillar.  Last  stage.  "Carmine  red,  covered  with  very  short  hair,  each  seg- 
ment involute  above,  with  deep  double  foveae"  (H.  Edwards).  Length,  12.7  mm. 
(Nevada  specimens). 

Chrysalis.  "Pitchy  brown,  covered  with  very  short  bristly  hair;  ...  wing-cases 
paler."  Length,  10  mm.  (H.Edwards).  The  chrysalis  differs  strikingly  from  I.  nlphon 
in  the  absence  of  piceous  blotches  covering  nearly  the  whole  ground.  In  place  of 
these  are  a  few  small,  circular,  blackish  fuscous  spots  sparsely  scattered  over  the  body, 
on  the  abdomen  accompanied  on  each  side  by  two  rows  of  slightly  larger  and  more 
distinct  spots,  an  infralateral  central  row  and  a  laterostigmatal  post-central  row, 
each  with  one  spot  to  a  segment.  The  tracery  of  raised  lines  is  obscurely  fuscous, 
more  delicate  than  in  I.  niphon.  The  hairs  are  black  and  rather  more  sparsely  dis- 
tributed than  in  I.  niphou,  and  the  spiracles  inconspicuous  from  being  concolorons 
with  the  surroundings.     (Nevada  specimen.) 

Distribution  (23:5).  The  distribution  of  this  insect  seems  to  l)e 
somewhat  peculiar,  as  our  map  makes  clear.  Apparently  reaching  its 
maximum  of  development  in  New  England,  it  occurs  also  in  the  Canadian 
fauna  even  as  far  as  Cumberland  House  on  the  Saskatchewan,  nearly  in  the 
centre  of  the  continent,  and  has  been  described  from  California  as  a  dis- 
tinct species  of  the  Pacific  coast ;  it  has  also  been  found  in  Arizona 
(P>lwards),  Utah  (Palmer)  and  even  in  Colorado.  Notwithstanding  its 
occurrence  in  California  and  Colorado,  it  has  not  otherwise  been  reported 
in  the  United  States  west  of  New  York  (Albany,  Lintner),  but  it  follows 
the  Appalachian  chain  to  West  Virginia.  A  specimen  in  the  Yale  Col- 
lege museum.  No.  17G2,  is  credited  to  the  District  of  Columbia  (Dodge). 
North  of  our  boundary  it  occurs  as  far  east  as  Halifax,  N.  S.  "not  uncom- 
mon" (Jones)  and  has  been  taken  at  Quebec  (Bowles),  Bergerville 
(Fyles),  Montreal  (Caulfield),  and  even  at  London,  Out.  (Saunders)  ; 
the  western  type  occurs  on  the  Saskatchewan  as  stated  and  at  Vancouver 
Island  (Fletcher). 

In  New  England  it  is  widely  distributed  and  will  probably  be  found  in 
al)iiiidance  over  all  tiie  wilder    portion.     The    northernmost  point    from 
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wliieli  it  li;isi  been  n!j)orted  is  Norway  "very  coiiiiiioii"  (Siiiitli),  anil  it  it* 
also  toiiiul  at  Orono,  Me.  (Fertiulil).  It  liay  l)eoii  taken  in  Milt'ord,  N.  II. 
"ratiier  coniuiou"  ( Wiiitney).  In  Massacliusettfi  it  has  been  found  by 
many  ol)servers  in  several  j)Iaees  near  Boston,  and  is  by  no  means  rare  ; 
it  has  also  been  taken  in  Andover  (Merrill,  Alcott,  Sanborn,  Scudder), 
Mount  Tom  and  other  rocky  liills  near  Springfield  (Dimmock),  Middle- 
boro  (Ilambly)  and  East  Fabnonth  on  Cape  Cod  (Fish)  ;  a  sinule  male 
was  taken  at  New  Haven,  Conn.  (Smith.  Mns.  ^  ale  College;,  and  1  liave 
found  it  abundant  on  Nantneket. 

Food  plant  of  caterpillar.  The  t'ood  plant  is  unknown.  Mrs.  Ed- 
wards found  her  speeiiiiens  ••crawling  n[)on  bare  granite  rocks,  near 
patches  of  Seduni."  I  am  satisfied  that  the  caterpillar  found  by  me  on 
Vaccinium  and  formerly  referred  to  this  species  does  not  belong  here. 

Haunts.  The  l)uttei-fly  ])refers  rocky  heaths  where  Vaccinium  and 
other  low  shrubs  grow  in  patches.  It  often  flies  in  company  with  Cyani- 
ris  pseudargiolus  lucia,  and  is  fond  of  alighting  upon  rocks  or  upon  dead 
twigs  lying  on  the  ground.  Mr.  Faxon  also  says  it  is  partial  to  the 
mouse  ear  (  Antennaria) . 

Life  history.  The  butterfly  is  single  brooded  and  generally  makes  its 
appearance  toward  the  end  of  April  or  very  early  in  ]May  :  in  northern 
localities,  about  the  middle  of  May;  it  always  precedes  I.  irus  by  a  few 
days  in  places  where  both  occur ;  occasionally  it  is  found  shortly  after  the 
middle  of  April  and  generall}'  begins  to  be  abundant  during  the  first  week 
in  May  ;  it  continues  to  fly  during  this  month  and  rubbed  specimens  are 
occasionally  found  during  the  first  half  of  June.  ]\Ir.  Bowles  has  even 
taken  it  in  Quebec  late  in  June.  It  lays  its  eggs  in  the  latter  half  of  j\Iay, 
and  the  caterpillar  probably  attains  maturity  in  the  latter  part  of  June  ; 
]\Irs.  H.  Edwards  obtained  two  fully  grown  on  July  12  at  Summit  Sta- 
tion in  the  Sierra  Nevada,  which  went  into  chrysalis  July  15  and  17  ;  the 
chrysalis  then  remains  unchanged  until  spring. 

Habits,  flight  and  postures.  It  invariably  flies  very  low,  even 
thougii  alarmed,  seldom  rising  inor(^  than  a  foot  or  two  from  the  ground. 
Its   natural   movement  is  rather  feeble,  slow  and  fluttering  ;   it  flies  onh 


»  ' 
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short  distance  and  frequently  alights.  But  when  two  come  together,  their 
flight  is  quite  bewildering,  circling  about  each  other  as  they  do  with  such 
rapidity  tiiat  the  eye  can  scarcely  follow  them. 

It  is  very  fond  of  alighting  u[)on  dead  twigs,  and  one  can  but  notice  at 
such  a  time  how  closely  the  colors  of  the  under  siu-face,  as  it  sits  with 
erect  wings,  resemble  those  of  a  dead  leaf  or  stick  ;  indeed,  the  apj)ear- 
ance  of  the  butterfly  when  the  woods  are  still  bare  of  leafage  seems  to 
render  such  a  protective  resemblance  the  more  important  to  it. 

On  alighting,  the  butterfly  at  once  begins  rubbing  the  upraised  hind 
winis  backward  and  forward  over  each  other,  their  extremities   moving 
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over  a  space  equal  to  about  a  f'ourtli  or  a  fif'tli  of  their  w  idtli  ;  the  insect 
frequently  sidles  about — even  during  this  action — witli  a  twitching  move- 
ment, as  if  seeking  a  suitable  place  of  rest,  though  this  is  done  Avithout 
reference  to  the  sun. 

Desiderata.  This  insect  has  never  been  reared  and  the  egg  and  early 
stages  of  the  larva  as  well  as  its  habits  arc  quite  unknown.  Even  the 
food  plant  has  yet  to  be  found,  for  the  only  caterpillars  we  know  were 
found  full  fed  on  the  rocks.  One  should  watch  the  action  of  the  females 
during  June,  especially  about  Ericaceae  or  Ilosaceae,  which  are  perhaps 
more  likely  than  other  plants  to  prove  its  food.  Our  knowledge  of  the 
geographical  distribution  of  the  butterfly  leaves  much  to  be  desired,  for  on 
account  of  its  early  flight  and  easy  disguise  it  has,  no  doubt,  been  over- 
looked in  many  localities  where  it  occurs. 

LIST  OF  ILLUSTRATIONS.—INCISALIA  AUGUSTUS. 

General.  P].  34:32.    Male  abdominal  appendages. 
PI.  23,  fig.  5.    Di3tril)Htion  in  North  America.  46,  fig.  24.    Androconiiim. 

Imago.  65:1.    Side  view   with  head   and   appen- 

Pj.  6,  fig.  25.    Female,  l)Oth  surfaces.  dages  enlarged,  and  details  of  the  struc- 

13:3.    Both  surfaces.  ture  of  the  legs. 

URANOTES  SCUDDER. 

Uranotes  8cudd.,  Bull.  Buft'.  soc.  nat.  sc,  iii:       Theela  par.s  Auctorum. 

107  (1S7G).  (Not  Calliparaea  Bon.,  1851.) 

Callipareus  Scudd.,  Syst.  rev.  butt.,  30(1872).  Type.—Strymonmelinus  Hubn. 

The  dandy  Butterfly, 

All  exquisitely  drest, 
Before  the  Daisy's  eye 

Displays  his  velvet  vest : 
In  vain  is  he  arrayed 

In  all  that  gaudy  show ; 
What  business  hath  a  maid 

AV^ith  such  a  foppish  beau? 

Sutton.— r/ie  Daisy. 

Imago  (54:9).  Head  rather  small,  densely  clothed  with  scales,  which  above  are 
greatly  elevated  and  curve  forward,  and  on  the  upper  part  of  the  front  moderately 
supplied  with  rather  long,  coarse  hairs.  Front  scarcely  tumid  below,  sunken  above, 
especially  in  a  short  and  broad  shallow  groove  down  the  middle,  in  no  part,  except- 
ing below,  advanced  as  far  as  the  front  of  the  eyes ;  nearly  half  as  high  again  as 
broad,  neai'ly  or  quite  equalling  the  eye  in  breadth  as  seen  from  the  front:  upper  bor- 
der not  raised  in  the  middle,  but  infringing  on  the  more  elevated  vertex,  the  corners 
considerably  liollowed  in  front  of  the  eyes;  lower  border  very  strongly  arched.  Ver- 
tex slightly  tumid  in  the  middle,  higher  than  the  summit  of  the  front,  forming,  on 
either  side,  pretty  large,  gradually  swollen  buttresses  to  the  bases  of  the  antennae,  and 
separated  from  the  occiput  by  a  straight,  broad  and  rather  deep,  transverse  channel. 
Eyes  rather  large  and  full,  sparsely  pilose,  excepting  on  the  posterior  fifth,  with  mod- 
erately short  hairs,  longer  beneath.  Antennae  placed  in  the  middle  of  the  anterior  half 
of  the  summit,  or  a  little  in  advance  of  it,  and  separated  by  a  space  fully  equalling 
the  width  of  the  second  antennal  joint:  considerably  longer  than  the  abdomen,  con- 
sisting of  thirty-two  joints,  of  which  thirteen  or  fourteen  form  the  club,  which  is 
nearly  four  times  as  broad  as  the  slightly  compressed  stalk,  increases  very  gradually 
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ill  size  to  near  the  tip,  wliore  it  eiul^i  in  a  Ijliiiilly  romuleil  yet  slightly  angulated  apex, 
four  joints  enttM'iii!;  into  the  diniinntion  of  size;  it  is  nearly  Ave  times  as  long  as 
broad,  and  rather  strongly  depressed.  Palpi  sliiiht,  nearly  half  as  long  again  as  the 
eyes,  the  terminal  joint  a  little  longer  than  the  penultimate  and  scarcely  clothed  with 
scales,  while  the  other  joints  are  furnished  on  the  under  surface  with  a  considerable 
mass  of  long  scales  and  a  few  hairs,  all  compressed  in  a  vertical  plane. 

Patagia  exceedingly  long  and  slender,  scarcely  arched  and  not  tumid,  but  with  a 
longitudinal,  transversely  rounded  ridge,  a  little  removed  from  the  inner  border;  four 
or  live  times  as  long  as  broad,  the  basal  half  tapering  slightly,  the  apical  half  cciual, 
half  as  l)road  as  the  base,  the  apex  bluntly  rounded. 

Fore  wings  (39  :  12)  scarcely  more  than  half  as  long  again  as  broad,  the  costal  bor- 
der expanded  somewhat  at  the  very  base,  beyond  straight  three-fourths  of  the  way  to 
the  tip,  which  is  then  curved  slightly  backward.  Outer  border  roundly  and  slightly 
bent  at  the  tip  of  the  upper  median  nervule  ((J),  or  at  the  tip  of  the  lower  subcost.al 
nervure  and  a  little  more  prominently  (?),  the  general  course  of  the  border  being  at 
an  angle  of  about  45°  with  the  middle  of  the  costal  border;  inner  border  straight,  the 
angle  rounded.  Costal  nervure  terminating  scarcely  beyond  the  tip  of  the  cell ;  sub- 
costal with  three  superior  branches,  the  first  arising  a  little  beyond  the  middle  of  the 
upper  border  of  the  cell,  the  second  halfway  between  tliis  and  the  third,  whicli  arises  just 
before  the  apex  of  the  coll.  the  main  br.anch  tlex^'d  downward  in  the  least  possible 
degree  between  its  origin  and  the  cell  termination  ;  veins  closing  the  cell  very  obscure 
throughout.  Cell  slightly  more  than  half  as  long  as  the  wing  and  fully  four  times  as 
long  as  broad. 

Hind  wings  with  the  basal  half  of  the  costal  border  pretty  strongly  bowed,  beyond 
nearly  straight,  and  then  curved  liackward  to  the  tip  of  the  upper  subcostal,  where  it 
joins  the  curve  of  the  outer  border  with  a  well  rouuded,  regular  curve  ( ? ),  or  with  a 
rounded,  somewhat  abrupt  angle  ((J)  ;  the  outer  border  is  a  very  little  convex,  more 
so  in  $  than  in  <J ,  tlie  prominence  of  its  upper  portion  in  the  latter  diminishing  the 
curve.  At  the  tip  of  the  middle  median  nervule  is  a  minute,  short  tail,  and  at  the  tip 
of  the  loW'Or  median  a  very  long,  thread-like  tail,  nearly  twice  as  long  as  the  widtli  of 
the  interspace  at  its  base;  the  inner  border  is  nearly  straight  beyond  the  basal  expan- 
sion, but  very  broadly  and  slightly  excised  just  before  the  apex,  where  the  angle  is 
abrupt  but  rounded  off.  Submedian  nervure  terminating  on  the  outer  border  just  next 
the  anal  angle ;  internal  nervure  terminating  a  very  little  beyond  the  middle  of  the 
inner  border. 

No  discal  stigma  and  no  androconia. 

Fore  til)iae  aljout  four-fifths  the  length  of  the  hind  tibiae,  the  fore  legs  similarly 
developed  in  both  sexes,  the  tarsi  equal  in  length  to  the  tibiae;  last  joint  of  tarsi 
either  resembling  the  same  part  in  the  other  legs  (  J  )  ;  or  very  small,  bearing  at  its  un- 
enlarged  tip  only  a  pair  of  nearly  straight  spines,  the  continuation  of  the  row  at  the 
sides,  and  having  its  upper  surface  covered  with  very  short  and  close  haii's  {$)  ;  there 
is  greater  disparity  between  the  tarsal  spines  and  spurs  in  the  female  than  in  the  male, 
the  spines  in  the  latter  being  spur-like,  but  little  shorter  than  the  spurs ;  otherwise, 
and  excepting  that  in  both  sexes  the  tibial  spurs  are  naked,  the  fore  legs  are  like  the 
others.  Hind  and  middle  femora  very  thinly  fringed  with  hairs ;  middle  tibiae 
scarcely  shorter  than  the  hind  pair,  armed  beneatli  with  a  few  very  small,  scattered 
spines,  and  at  the  tip  with  a  pair  of  not  very  long  spurs,  half  concealed  by  scales. 
First  joint  of  tarsi  equalling  the  succeeding  three,  which  diminish  regularly  in  size, 
the  fifth  scarcely  longer  than  the  fourth:  armed  beneath  as  In  the  preceding  genus, 
the  spines  more  abundant  beyond  the  first  joint;  under  surface  of  all  the  joints  but 
the  basal  bare  of  scales.  Claws  small,  compressed,  tapering,  finely  pointed,  not  very 
strongly  nor  regularly  curved;  paronychia  simple,  rather  stout,  equal,  nearly  as  long 
as  the  claw,  curving  a  little  In  a  direction  opposite  to  that  of  the  claw;  pulvillus 
minute,  projecting. 

Abdominal  append.ages;  upper  organ  with  moderately  Ijroad,  well  rounck'd  alations, 
the  two  halves  separated  on  the  median  line  above  by  a  broad,  rather  shallow  notch. 
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curving  to  a  point  in  the  middle,  fiirnislied  witli  strongly  recurved  lateral  arms  ;  clasps 
scarcely  so  long  as  tlie  upper  organ,  straight,  not  very  slender,  tapering  throughout, 
rounded  at  tip. 

Egg.  Echinoid  shaped,  not  quite  so  strongly  tlattened  as  in  Thocla;  the  surface 
covered  with  minute  polygonal  cells,  separated  l)y  coarse,  stout  walls,  becoming  coarser 
and  rather  more  elevated  on  the  sides  and  liere  occasionally  raised  into  prominences. 
Mlcropyle  not  sunken,  inconspicuous. 

Chrysalis.  Viewed  from  above,  the  outline  of  the  body  is  much  as  in  Thecla,  but 
the  division  between  the  thorax  and  abdomen  is  obliterated,  or  is  only  distinguishable 
bv  the  slightly  narrower  shape  of  the  thorax,  which  does  not  taper  posteriorly,  and  the 
curve  of  whicli  is  interrupted  by  the  slightly  and  very  liroadly  protruding  basal  wing 
prominences — the  widest  part  of  the  thorax.  Viewed  laterally,  the  thorax,  which  occu- 
pies half  the  body,  is  sei)arated  from  the  abdomen  by  a  small,  rounded  hollowing,  is 
most  prominent  just  behind  the  middle  of  the  mesonotum,  in  fi-ont  of  which  it  slopes 
forward  and  downward,  but  little  curved  to  the  anterior  extremity;  the  abdomen  is 
well  and  regularly  arched,  highest,  and  scarcely  higher  than  the  thorax,  at  the  tliird 
segment,  the  posterior  extremity  curving  rapidly  downward,  well  arched  to  the  poste- 
rior extremity,  more  rapidly  than  in  Thecla,  and  yet  with  no  part  perpendicular; 
tr.ansvei'sely  the  thorax  is  much  as  in  Thecla;  the  abdomen  is  also  much  the  same,  but 
a  little  more  depressed  and  with  the  sides  rather  sloping  tlian  rounded,  being  some- 
what obliquely  compressed  above;  three-fifths  of  the  tongue  exposed;  basal  wing 
prominences  consisting  of  very  broad,  round,  but  little  and  gradually  elevated  swell- 
ings. Inner  portion  of  the  posterior  border  of  the  wings  produced  posteriorly  a 
little.  Whole  body  covered  equally  with  an  interlacing,  not  very  delicate,  obscure  net- 
work of  scarcely  raised  lines,  indistinct  even  under  a  .strong  lens,  their  points  of  inter- 
section not  raised,  but  bearing  straight,  short,  spicullferous  hairs ;  the  latter  are  longer 
in  front  than  on  the  body  generally.  Hooklets  as  in  Thecla,  but  the  tip  not  so  broadly 
expanded  nor  so  closely  appressed  to  the  stalk. 


This  is  a  North  American  genus,  composed,  as  far  as  I  am  aware,  of 
tlie  single  species  here  described,  wliose  geographical  distribution  will  be 
elsewhere  detailed.     It  reaches  its  northernmost  limits  in  New  England. 

The  butterfly  is  of  the  same  size  as  the  species  of  Thecla  and  of  nuich 
the  same  form,  but  with  more  angulated  fore  wings,  and  the  males  have 
not  the  discal  spot  upon  the  fore  wings.  Above  they  are  bluish  l)i-own, 
their  hind  ^ving8  with  an  orange  spot  between  the  base  of  the  two  tails, 
enclosing  one  of  black  and  both  repeated  beneath.  The  under  surface 
is  gray  with  a  transverse  stripe,  l)lack  within,  white  without,  crossing  the 
middle  of  the  outer  half  of  the  wing,  and  toward  the  anal  angle  of  the 
hind  winofs  forraingr  a  small  W. 

The  insect  is  probably  double  brooded  in  the  north  and  triple  brooded 
in  the  south,  hibernating  as  a  chrysalis.  It  is  a  long  lived  insect,  and  is 
seen  on  the  wing  almost  the  whole  season.  The  larva  appears  to  feed  on 
a  great  variety  of  plants  and  the  chrysalis  state  in  the  south  lasts  fourteen 
days. 

The  caterpillars  closely  resemble  those  of  Thecla,  and  judging  from 
Abbot's  drawings  are  of  a  pinkish  color  above,  greenish  below,  with 
dusky  dorsal  and  lateral  stripes,  the  latter  consisting  of  a  series  of  short 
oblique  dashes. 
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The  chrysalis  is  siiuihir  to  those  of  Thechi,  of  lighter  color,  with  darker 
lonnfitudinal  markings. 


EXCURSUS  XXIX.— THE  PROCESSION  OF   THE  SEASONS. 

Among  the   f;illiiig  loaves  some  birds  yot  sing, 
Ami  Aiitumii  has  his  hutterllios  liiie   Spring. 

LAN  DOB. 

No  ONE  can  observe  buttci"fiies  in  the  most  casual  way  without  having 
forced  upon  him  the  constant  fluctuation  of  forms  that  greet  his  eye.  At 
one  time  he  will  he  struck  by  the  abundance  of  kinds  and  of  individuals  ; 
then  by  tiic  small  number  he  will  meet,  mostly  of  two  or  three  sorts. 
One  common  kind  he  will  fancy  he  has  lost  sight  of,  only  to  have  crowds 
of  them  burst  on  him  later  in  the  season.  He  will  look  for  the  reoccur- 
rence of  othei's  in  vain.  And  each  succeeding  year  he  will  note  the  same 
phenomena  in  the  same  order,  varied  only  by  the  greater  abundance  or 
scarcity  of  one  kind  or  another. 

This  supplanting  of  one  species  by  another  is  in  wonderful  adaptation 
to  the  parallel  changes  going  on  in  the  vegetable  world,  especially  among 
the  flowers.  I  do  not  know  that  any  of  our  naturalists  or  artists  have 
written  of  the  harmony  between  the  prevailing  tints  of  a  New  England 
landscape  at  different  times  of  the  year,  and  of  the  insect  world  at  the 
same  seasons.  Our  common  butterflies,  which  nature  has  been  at  such 
pains  to  adorn,  show  a  shifting  panorama  of  form  and  color  from  early 
spring  to  the  time  of  frost.  First,  in  the  sombre  leafless  woods  come  the 
various  dusky  wings,  brown  and  black,  skipping  softly  in  and  out  among 
the  gray  rocks  and  over  the  dry  leaves  and  dark  pools  of  melting  snow, 
or  sunning  themselves  on  dry  sticks  athwart  the  sun.  Hard  upon  these, 
in  the  time  of  early  violets  and  hepaticas  and  frequenting  the  spots  most 
loved  by  them,  follow  the  little  blue  butterflies,  scarce  larger  than  the 
flowers.  Then,  as  spring  fairly  bursts  upon  us  with  its  fresh  and  varied 
hues,  come  crowds  of  queenly  swallow-tails,  lustrous  with  metallic  gleam, 
or  striped  and  belted  with  gay  colors  ;  and  the  banded  and  spotted  purples 
that  court  the  quiet  forest  road  and  the  brink  of  the  mountain  brook ;  the 
soft  white  buttei-flies,  that  look  too  pure  for  earth,  less  retiring  than  the 
last,  float  about  our  gardens,  alas  !  on  sad  intent ;  while  the  brisk  little 
tawny  and  black  skippers  everywhere  bustle  and  whisk  about.  Summer, 
with  its  blazing  sun  and  diversified  blossoms,  brings  us  the  hot-looking 
coppers,  and  all  that  dappled  band  of  fritillaries  and  angle-wings,  blocked 
in  red  and  black  above,  and  often  variegated  by  odd  dashes  and  spots  of 
burnished  silver,  or  by  peacock  eyes  beneath.  How  they  crowd  about 
the  spreading  thistle  blossoms,  or  on  the  many-flowered  umbels  of  the 
milk  weed,  and  fan  themselves  with  content  at  their  sweet  lot  I  As  autumn 
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approaches  and  the  leaves  grow  dull,  the  grain  ripens  in  the  meadow  and 
the  pastures  parch  with  drouglit,  then  come  the  satyrs  or  meadow-browns, 
lazily  dancing  by  the  roadside  and  over  the  thickets  which  skirt  the  fields  ; 
in  the  time  of  golden  rods  and  yellow  and  blue  asters  tlie  great  throng  of 
yellow  and  orange  butterflies  ajjpear  ;  some  of  them  are  with  us  through- 
out the  season,  companions  of  the  buttercup,  the  dandelion,  and  the 
rudbcckia;  but  now  they  swarm,  flitting  busily  in  zigzag  courses  over 
upland  {)asture  and  lowland  meadow,  by  marsh  and  brook,  in  field  and 
fen,  crowding  around  the  open  flowers,  or  dancing  in  pairs  in  mid-air. 

*,*  Coni|);ii-e  some  .similar  oli.servations   on  the  seiisoual  suc^cessiou  of  European  mollis  by 
Werncburgin  his  Der  schmetterhng  andsein  leben.     Berlin,  IHH.    See  pp.  116-117. 


URANOTES  MELINUS.— The  gray  hair  streak. 

[Red  spotted   hair  streak  butterfly  (Abbot);  hop  vine  theela  (Harris);  hop  butterfly,  hop- 
eatini;  theele  (Emmons);  gray  hair  streak  (Scudder);  gray  streaked  butterfly  (Maynard).] 

iStri/mon     melinus     Hiibn.,    Zutr.    exot.  T'Aec?(!po'?i  Harr.,  Hitehc.  rep.  geol.  Mass., 

schmi-tt.,  i :  22,  lig.  121-122  (1818).  590  (1833). 

Theela    melinus     Westw.-Hewits.,     Gen.  Theeln  huriiuli  Harr.,   Ins.   inj.  veg.,  1st. 

diiirn.  Lep.,  ii:48H  (1852).  ed.,  21.5-21(;  (1841);   3d.  ed.,  276-277.  pi.  i.  fig. 

CalUpareus   melinus    Scudd.,    Syst.    rev.  3(1862); — Emm.,  Agric.  N.  Y.,v:  2U  (18.54); 

Amer.  butt.,  30  (1872).  —French,  Rep.  111.  ins.,  vii :  157  (1878) ;  Butt. 

Uranotes  melinus  Scudd.,  Bull.  Buff.  soc.  east.  U.  S..  259  (1886) ;— Fern.,  Butt.  Me.,  78 

nat.  sc,  iii :  107  (1876) ;  Butt.,  130,  308,  tig.  124  (1884) ;— Mayn.,  Butt.  'N.  E.,  34-35,  pi.  4,  figs. 

(1881).  32,  32a  (1.886). 

T/iecla  melinus  vnr.pudica  11.  Edyf..  Pae.  Theela   silenus   Doubl.,    List   Lep.  Brit. 

coast  Lep.,  113  [22: 10]  (1876).  Mus.,  ii  :31  (1847). 

PfiZ;/omm("(Jt«s  e»'(/eMS  God.,  Encycl.  mftth.,  Papilio Abb.,    Dr.aw.    ins.    Ga., 

ix:  601,  635-636  (1819).  Brit.  Mus.,  vi :  49,  tigs.  160,  161 ;  xvi,  37,  tab. 

Theela  hyperici  Boisd.-LeC,  L6p.  AmSr.  176  (ca.  1800). 

sept.,  90-91,   pi.  28,  figs.  1-5  (1833) ;— Morr.,  Figured  also    by  Abbot,    Draw.   ins.  Ga., 

Syn.  Lep.  N.  Amer.,  94  (1862).  Gray  coll.,  Bost.  soc.   nat.  hist.,  57;  Oeniler 

Theela  /auontMS  Boisd.-LeC,  L(Sp.  Amfr.  coll.,  ibid.,  23; — Glover,  111.  N.   A.  Lep.,  pi. 

sept.,  95-98,  pi.  30,  figs.  1-5   (1833); —Morr.,  28,  fig.  6,  ined. 

Syn.  Lep.  N.  Amer.,  95-96  (1862).  (Not  Pap.  favonius  Smith- Abbot;  nor  Pap. 

pan  Drury.) 

Why,  I  have  been  a  butterfly,  a  lord 

Of  flowers,  garlands,  love-knots,  silly  posies. 

Groves,  meadows,  melodies,  and  arbour  roses. 

Keats.— J??irfymio». 
She  dances  featly. 

Shakespeare.—  Winter's  Tale. 

Ima£;o  (6:  20;  14:13).  Head  covered  witli  snow  white  scales,  the  front  with  a 
large,  quadrate  space  (vvliich  reaches  neither  the  eyes  nor  the  antennae,  and  leaves  a 
large  patch  above  tlio  tongue)  filled  sparsely  with  Aaxk  brown  or  blacklsli  hairs,  and 
sometimes  also  with  paler  scales,  so  as,  in  tlie  latter  case,  lo  form  a  plumbeous  patch; 
space  behind  the  antennae  blaclcish  Ijrown,  and  witli  the  basal  antennal  joint  incon- 
spicuously edged  with  short,  blacliish  hairs;  the  back  of  tlie  head,  especially  the  upper 
portion  of  the  sidi^s,  covered  with  bhackish  scales;  vertex,  together  with  the  overarch- 
ing hairs  in  the  middle  of  the  posterior  part  of  the  he.ad,  bright  orange.  Antennae 
blackisli  brown,  the  joints  of  the  stalk  and  of  the  proximal  part  of  the  club  .annu- 
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lateil  at  base,  tiarrowlv  above,  ln-oatUy  beiicatli,  with  nliite;  Ijeeoiiiiiii;  coiilliieiit  at  the 
base  of  the  club  beneath,  ami  foriiiiiig  a  short,  broad  white  patch ;  terminal  four  or  live 
joints  of  tlie  club  oranjre,  sometimes  obscured  l).v  fuscous — at  least  in  dried  specimens. 
Palpi  snow  white,  the  basal  joint  very  narrowly  tipped  outside  witli  a  transverse  streak 
of  blackisli  brown,  winch  reaches  the  lower  corner  of  tlic  eye;  upper  surface  of  the 
terminal  joint  to  the  very  tip,  and  .sometimes  also  tlie  tip  of  the  penultiniate  joint 
dark  l)rownisli  fuscous.     Tongue  luteo-f uscous  at  t)ase,  beyond  fuscous. 

Tliorax  l)Uickisli  brown,  covered  abundantly  witli  very  delicate,  not  very  long,  erect 
or  suberect,  steel  blue  hairs,  cliani;iii;r  into  brownish  in  tlie  longer  recumbent  hairs  of 
the  posterior  portion,  or  changeable  throughout,  the  blue  most  conspicuous  in  front, 
the  brown  behind;  patagia  edged  with  same,  paler;  beneath  the  thorax  is  covered 
with  dull  white  hairs,  with  a  very  pale  bluish  rellection.  Femora  nacreous,  the  infe- 
rior tuft  of  white  hairs  with  a  few  intermingled  dusky  ones ;  tibiae  and  llrst  joint  of 
tarsi  browinsh  fuscous,  annulatcd  at  tip  with  white,  beneath  dull  luteous ;  spines 
black;  claws  and  spurs  dark  yellowish  brown,  tlie  former  dark  reddisli  on  apical  half. 

Wings  aliove  bluisli  black,  by  rellected  light  with  a  very  dark  mulberry  lustre,  the 
veins,  especially  of  the  liind  wings,  often  blacker.  On  the  middle  of  the  fore  wings  a 
very  large,  faint,  (luadrate,  cloudy  spot  of  sliglitly  darker  scales  (not  confined  to 
either  sex,  but  apparently  more  distinct  in  the  female),  its  corners  rounded,  extending 
from  just  below  the  costal  border  to,  and  just  over,  the  lower  median  nervule;  it  is 
nearly  twice  as  long  as  broad,  and  is  directed  from  the  middle  of  the  costal  border 
toward  the  lower  outer  angle,  and  therefore  not  quite  at  right  angles  to  the  former ; 
outer  border  of  all  the  wings  narrowly  lined  with  blackish.  On  the  hind  Kings  this  is 
surmounted  in  the  median  interspaces  and  below  by  a  line  of  bluish  scales,  and,  after  a 
narrow  interval  (tilled  with  a  blackish  spot  in  the  medio-submedian  interspace)  by  a 
seconil  line;  in  the  lower  median  interspace,  however,  there  is  a  large,  high,  conspic- 
uous, orange  lumile,  and  in  the  medio-submedian  interspace  the  upper  l)luc  line  is  often 
surmounted  by  a  small,  blackish  spot,  occasionally  supplanted  by  orange;  the  extreme 
anal  angle  has  an  inconspicuous  orange  spot  enclosed  between  the  black  border  line 
and  an  upper  and  outer  edging  of  bluish  scales,  and  nearly  concealed  by  the  soft 
brown  hairs  of  the  lower  half  of  the  wing;  fringe  blackish  fuscous  at  base,  whitish, 
sometimes  obscured  with  fuscous,  at  tip,  below  the  tail  of  the  hind  wings,  blackish 
also  at  tip,  with  a  median  whitish  line. 

Beneath  uniform,  soft,  pearly,  rather  dark,  cl.ay  brown,  occasionally  with  a  decided 
bluish  tinge,  the  outer  border  distinctly  lined  with  lilack  ;  costal  edge  at  base  fulvous. 
Fore  wings  with  a  transverse  stripe  of  nearly  continuous  black  or  blackish  brown 
streaks,  bordered  externally  with  white,  and  sometimes  with  a  slight  gleam  of  orange 
on  the  inner  side,  running  from  the  costal  border,  at  a  point  a  little  beyond  the  middle 
of  the  outer  half  to  the  lower  median  nervule,  at  about  two-thirds  the  distance  from 
its  base;  the  general  direction  is  a  slight  curve,  neither  parallel  to  the  outer  border 
nor  at  right  angles  to  the  costal  margin,  but  about  midway  between  the  two;  at  an 
Interspace's  distance  from  the  outer  border  is  a  series  of  more  or  less  distinct,  111- 
deflned,  fuscous  or  blackish,  transverse  streaks,  ofteu  ol)solete  over  a  portion  of  the 
wing.  In  the  middle  of  the  outer  two-thirds  of  the  hind  wings  is  an  irregular,  but 
nearly  straight,  transverse  series  of  spots  like  those  of  the  extra-mesial  series  on  the 
fore  wings,  but  usually  bordered  distinctly  within  with  reddish  orange;  in  the  upper 
part  of  the  wing,  as  far  as  the  lower  median  nervule,  its  general  direction  is  straight, 
subparallel  to  the  outer  border,  broken  invariably  at  the  upper  median  nervule  by  hav- 
ing its  lower  portion  bent  inward ;  in  the  medio-snbmedian  interspace  the  stripe  forms 
a  slight  /\,  the  limbs  bent  at  right  angles,  the  lower  one,  if  cither,  the  longer,  and  fol- 
lowed, in  the  lowest  interspace,  by  a  long,  curved,  and,  at  the  lower  end,  sinuous 
streak,  tenninating  on  the  inner  angle  a  little  more  than  half  waj*  from  the  base  to  the 
tip;  these  latter  markings  form  a  rather  obscure  W.  Beyond  this  liand,  parallel  to 
the  outer  border  and  distant  from  it  by  the  width  of  an  interspace,  is  a  series  of  ill- 
defined,  blackish  fuscous,  transverse  streaks  as  far  as  the  middle  median  nervule, 
Qsaally  increasing   in  size  downward,   and   occasionally  merging  into  or  enclosing 
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orange ;  in  the  lower  median  intorspaee  tiiere  is  a  very  large  orange  spot,  enclosing  at 
its  lower  edge  a  roundish  black  spot,  and  edged  narrowly  above  with  bliitk,  nsually 
just  meeting  above  the  outer  V  of  tlie  W  in  the  mesial  band,  and  not  reaching  below 
the  outer  border;  in  the  next  interspace  below,  a  little  less  than  midway  between  the 
mesial  band  and  tiie  outer  border,  is  a  transverse  black  streak,  edged  above  by  bluish 
■white  scales,  and  followed  by  bluish  .atoms  sprinkled  more  or  less  profusely  on  a 
blackish  ground,  reaching  the  outer  border,  but  abridged  above  to  a  greater  or  less 
extent  Ijy  some  orange  color  on  eitlier  side,  occasionally  traversing  the  whole  width 
of  the  interspace;  the  lowest  interspace  has,  again,  an  orange  spot,  continuous  with 
the  orange  of  the  interspace  above,  limited  superiorly  Ijy  a  curved  blackisii  streak, 
which  is  edged  above  with  iiluish  white,  and  directed  inward  as  it  passes  toward  the 
inner  border,  and  below  by  a  pretty  large,  lilackish  spot,  occupying  the  extreme  anal 
angle ;  the  black  edging  of  the  outer  border  of  the  wing  is  surmounted  by  a  narrow 
line  of  whitish  scales,  most  distinct  on  the  lower  half  of  the  wing,  and  occasionally 
sull'using  somewhat  the  Ijluisli  spot  in  the  medio-submedian  interspace;  fringe  of  both 
wings  similar  in  color  to  the  under  surface  of  the  wings,  or  slightly  paler,  Ijlack  at 
the  extreme  anal  angle  of  the  hind  wings,  and  black-tipped  in  the  adjoining  inter- 
space; tails  blackish  brown,  white-tipped,  the  longer  also  fringed  interiorly  on  basal 
half  with  white. 

Abdomen  above  and  half  w.ay  down  the  sides  of  the  color  of  the  upper  surface  of 
the  wings;  lower  half  of  the  sides  grayish,  beneath  whitish.  Alations  of  upper 
organ  of  male  (34 :  20)  well  rounded,  but  angularly  produced  a  little,  and  sliglitly 
notched  at  the  lower  posterior  angle;  clasps  tapering  regularly  throughout,  bluntly 
rounded  at  tip,  the  lower  edge  straight,  the  whole  less  than  three  times  as  long  as 
broad. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  7  mm. 

Smallest. 

Average. 

Largest. 

16. 
S. 

4.75 
3.5 

Smallest. 

Average. 

Largest. 

14.75 
7. 

4.25 
3.25 

15.5 

7.75 

4.0 

3.5 

13.75 
6.8 
4.2 
3.2 

15. 
7.35 
4.75 
3.0 

15. 

7.35 

hind  til)i.ie  and  tarsi. . . 
fore  til)iae  and  tarsi  . . 

4.75 
3.5 

Described  from  18  J  ,  10  ?  .    Tails  varying  from  3.2.5-4.5  mm.  ( i  )  in  length. 

Variations.  The  typical  specimen  of  Thecla  humuli  in  the  Harris  collection,  like  one 
other  from  New  England  I  have  seen,  has  so  small  an  orange  spot  in  the  lowest  me- 
dian interspace  of  the  under  surface  of  the  hind  wings,  as  to  give  a  very  difterent  ap- 
pearance to  the  insect.  The  spot  reaches  only  half  way  to  the  band;  it  was  doubtless 
this  circumstance  added  to  the  ditlerence  in  the  length  of  the  tails  that  led  Dr.  H.arris 
to  consider  his  northern  specimens  specifically  distinct  from  the  southern. 

Eastern  examples  seem  to  be  slightly  smaller  than  those  from  the  Pacilic  coast,  the 
color  of  the  upper  surface  of  the  wings  is  darker  and  richer,  that  of  the  under  surface 
somewliat  darker;  while  the  Calif ornian  specimens,  which  are  soft,  pearly  gray 
beneath,  generally  have  the  orange  edging  of  the  mesial  band  more  distinct  and 
broader.  It  is  a  little  curious  that  Edwards,  who  looks  upon  the  Californian  form  as 
a  species  distinct  from  the  eastern,  should  refer  Hlibner's  melinus  to  the  Californian 
species,  when  the  specimen  from  which  the  illustration  was  taken  came  from 
Georgia. 

Egg  (65:  5,  6).  Pea  green,  the  cells  .about  .03  mm.  in  diameter,  polygonal,  aljove 
often  quatlrangular  or  nearly  so,  scarcely  growing  smaller  next  the  micropyle,  the 
w.alls  on  upper  surf.ace  about  as  high  as  thick  and  about  one-sixtli  the  average  diame- 
ter of  the  cells;  on  the  sides  at  least  twice  as  thick,  the  cells  sometimes  reduced  to 
circular  pits  and,  at  the  angles  of  several  cells,  the  walls  raised  to  a  low,  rounded, 
knob-like  prominence  still  at  the  same  distance  apart  as  above.  Micropyle  (68 :  3) 
indicated  by  the  lowering  of  the  cell  walls  about  it,  itself  of  slight  dimensions,  com- 
posed of  a  single  circle  of  six  wedge-shaped  cells,  together  .05  mm.  in  diameter. 
Diameter  of  egg,  .6  mm. ;  height,  .'36  mm. 
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Caterpillar.  LaH  shif/e  (75  :  27).  Dark,  dingy,  velvety  l)i'own,  apparently  witli  no 
markiiij;s  whatever,  the  dorsal  region  flattened  in  a  narrow  Held,  wliicli  is  less  pro- 
fusely covered  witli  tlie  long  bristly  liairs  wliicli  cover  all  parts  of  tlie  body  and  appear 
to  be  most  abnndant  and  longest  on  tlie  larger  front  segments  and  on  the  laterodor- 
sal  angle  marking  the  limit.ation  of  the  dorsal  flattened  region;  they  arc  mostly 
directetl  backward,  tapering  regularly,  straight  or  scarcely  curved,  pale  or  dark  tes- 
taceous, deepening  sometimes  into  blackish  and  occasionally  pale  tipped  but  generally 
luteo-testaceous  at  the  base  and  deepening  in  color  to  a  greater  or  less  extent  apically  ; 
the  longest  are  not  so  long  as  the  abdominal  segments  and  they  are  minutely,  dis- 
tantly and  most  briefly  furnished  with  subrecumbent  spicules.  Length,  G.8  mm.  ; 
breadth,  2.4  mm.     Length  of  longest  hairs  about  .5  mm. 

Described  from  a  dried  specimen,  found  by  Mr.  A.  C.  Sprague  at  South  Hadley ,  Mass. , 
In  August,  1880,  on  Cynoglossum.  .-Vccording  to  Mr.  Sprague  they  were  brownish 
when  small,  afterwards  reddish,  and  before  transforming  purplish  white.  They  did 
not  hatch  but  were  determined  from  the  chrysalis. 

Chrysalis  (84:  30).  Luteo-testaceous,  strongly  discolored  with  blackisli  fuscous 
on  the  sides  of  the  thorax  and  flecked  with  the  same  on  the  sides  of  the  abdomen, 
on  the  latter  especi.ally  about  a  series  of  small  round  black  spots  in  the  centre  of  the 
first  six  segments  in  a  lateral  series ;  a  similar  black  spot  occurs  along  tlie  median  line 
on  the  front  edge  of  the  pronotum,  and  the  hind  edges  of  both  pro-  and  metano- 
tum,  in  the  latter  case  extending  also  across  the  first  abdominal  segment;  also  on 
the  produced  hinder  edge  of  the  metanotum  laterally  next  the  wings ;  a  fine  impressed 
line  down  the  middle  of  the  mesonotum.  The  dorsal  portions  of  the  wings  are  more 
or  less  flecked  with  the  darker  markings,  but  beneath,  like  the  rest  of  the  under  sur- 
face which  has  a  slight  but  warm  reddish  tone,  the  markings  are  reduced  to  scattered, 
obscure,  fuscous  dots.  The  elevated  tracery  of  the  surface  is  usually  of  the  tint  it 
covers,  but  on  the  abdomen  including  the  dorsal  portion  it  is  more  or  less  deeply 
infuscated  and  the  mammulate  bases  of  the  hairs  are  everywhere  more  or  less 
infuscated.  The  hairs  are  short,  now  here  equalling  one-third  the  length  of  the  ab- 
dominal segments,  luteo-testaceous  at  base,  dusky  at  tip.  Length,  9  mm. ;  breadth  of 
thorax,  3.85  mm. ;  of  abdomen,  +.25  mm. 

The  single  specimen  seen  was  obtained  by  Mr.  A.  C.  Sprague  from  a  larva  taken 
on  Cynoglossum  at  South  Hadley,  Mass. 

The  following  description  was  drawn  up  many  years  ago  from  the  shell  of  a  chry- 
salis raised  by  Dr.  Harris. 

Dull  wood  brown,  faintly  obscured  with  irregular,  small  blotches  of  fuscous ;  the  ab- 
domen tingeil  with  yellowish ;  edges  of  the  segments  both  of  thorax  and  abdomen  and 
the  edges  of  the  appendages  a  little  infuscated ;  a  blackish  fuscous  dorsal  dash  on  the 
metathorax,  first  and  anterior  half  of  the  second  abdominal  segment;  lateral  central 
and  suprastigmatal,  posterior  and  smaller,  blackish  fuscous  spots  on  the  second  to 
seventh  abdominal  segments ;  the  net  work  of  raised  lines  reddish  brown,  the  hairs 
fusco-luteous,  those  in  front  of  the  body  longer  and  frequently  black,  usually  black 
tipped.  Length,  8.5  mm. ;  breadth  of  abdomen,  4  mm. ;  height  of  abdomen,  3.75  mm.  ; 
length  of  anterior  hairs,  .44  mm.  ;  other  hairs,  .27  mm. 

Distribution  (23  :  (> ) .  This  widely  spread  species  will  probably  be 
found  in  every  part  of  the  United  States,  excluding  Alaska.  Strange  to 
say,  I  have  not  received  it  nor  found  a  single  notice  of  its  occurrence  north 
of  our  boundary,  excepting  that  it  occurs  rarely  near  Montreal  (Lyman), 
and  is  found  at  Vancouver  Island  (Fletcher)  ;  yet  along  this  border  it  is 
known  in  most  of  New  England,  at  Albany,  N.  Y.  (Lintner),  Cleveland 
and  Rockport,  Ohio  (Kirtland),  northern  Illinois  (Worthington) ,  Wis- 
consin common  (Hoy),  Dallas  County,  Iowa  (Allen),  Dakota  and  Mon- 
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tana  (Edwards).  It  is  abundant  in  all  the  southern  states,  occurring  in 
Florida  as  far  south  as  Indian  River  (Palmer),  Capron  and  Enterprize 
(Schwartz)  and  in  Texas  at  Waco  (Belfrage)  and  tlie  Rio  Grande  (Lint- 
ner,  Aaron).  It  is  even  recorded  by  Doubleday  as  an  inhabitant  of 
Venezuela.  Godman  and  Salvin  give  it  from  Mexico,  Guatemala,  Pan- 
ama and  Venezuela  and  Godart  from  the  Antilles.  On  the  Pacific  coast 
it  is  found  in  California,  at  least  in  tlie  counties  of  Contra  Costa  (H.  Ed- 
wards) and  Shasta  (Butler),  and  also  in  Nevada,  near  Truckee  (Mc- 
Glashan)  and  in  Arizona  (Edwards).  It  is  not  only  found  everywhere  in 
the  great  interior  of  the  Mississippi  Valley,  but  apparently  in  the  elevated 
plateau  region,  having  been  brought  from  Georgetown  (Mead),  Manitou 
and  Eugleman's  Caiion,  Colorado  (Snow)  and  St.  George,  Utah  (Pal- 
mer). 

In  New  England  it  is  more  abundant  in  the  south  than  in  the  north, 
but  has  been  found  as  far  as  Norway  (Smith)  and  Ilallowell,  Me.  (Miss 
Wadsworth)  ;  in  New  Hampshire,  at  Dublin  (Faxon),  Milford  (Whitney) 
and  Suncook,  N.  H.  (Thaxter)  ;  while  in  Massachusetts  it  has  been  taken 
in  such  elevated  places  as  Mt.  Toby  (Sprague),  Amherst  Notch  and 
Princeton  (Scudder)  and  the  top  of  Blue  Hill  (Scudder),  besides  numer- 
ous lower  and  more  southern  localities. 

Food  plants  and  habits  of  the  larva.  In  the  north  this  caterpillar 
appears  most  frcrpiently  to  be  found  on  the  hop  (Humulus  lupulus  Linn. )  , 
devouring  the  heads  and  causing  much  injury  (Harris)  ;  indeed  in  some 
places,  farmers  have  on  this  account  abandoned  all  attempts  to  raise  the 
plant.  In  the  south  Abbot  states  that  it  feeds  on  "parsley  haw"  (Crat- 
aegus coccinea  Linn,  is  figured,  and  C.  apiifolia  is  mentioned  in  Boisdu- 
val's  notes),  pine  and  snap  beans  (by  which  Dr.  Chapman  says  common 
garden  beans  are  meant).  According  to  Boisduval  and  Le  Conte — on 
Abbot's  authority — it  lives  on  Hypericum  (H.  aureum  is  the  species  men- 
tioned on  the  original) ,  and  hence  they  named  the  species  hyperici.  Fi- 
nally Mr.  A.  C.  Sprague  found  the  larva  in  central  Massachusetts,  on 
Cynoglossum  officinale.  Such  a  variety  of  food  plants  seems  extraordi- 
nary ;  each  belongs  to  a  separate  family  and  the  Ilypericaceae  and 
Coniferae  are  nearly  at  the  antipodes  of  exogenous  plants. 

The  ciiterpillars  found  on  Cynoglossum  were  very  active  when  young, 
stretching  themselves  out  in  walking  so  as  to  be  very  slender  and  then  con- 
tracting so  as  to  be  little  more  than  an  eighth  of  an  inch  in  length.  They 
feed  upon  the  pods  of  the  plant. 

Life  history.  It  is  the  only  one  of  our  Theclidi  which  flies  almost  con- 
tinue >u.sly  from  May  to  September,  being  apparently  rather  long  lived  ;  as 
far  as  we  can  judge  it  is  double  brooded,  the  insect  wintering  in  the  pupal 
state  ;  it  first  appears  in  the  early  days  of  May  and  may  be  seen  through- 
out this  month  and  part  at  least  of  June  ;  a  new  brood  makes  its  advent 
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early  in  July,  ur  even  by  tiiu  very  last  of  »Juiie,  and  Hies  not  only  through 
July,  wiien  the  wings  become  rubbed,  but  also  through  August  and  occa- 
sionally cMU  until  the  middle  of  September.  Mr.  F.  II.  Spi'ague  has 
even  taken  one  October  10,  at  Wallaston.  iMai<8. 

The  caterpillars  found  by  Mr.  A.  C.  Sprague  on  Cynoglossum  wore 
taken  at  the  end  of  August  in  all  stages.  Some  of  them  changed  to 
chrvsalis  toward  the  end  of  September,  so  that  it  is  probable  that  it  hiber- 
nates in  the  pupal  state.  In  the  extreme  south,  judging  from  Dr.  Chap- 
man's extensive  memoranda  and  other  notes,  the  butterfly  is  seen  from 
the  middle  of  March  to  the  middle  of  November  and  luiless  the  broods 
follow  each  other  with  such  rapidity  as  to  become  entirely  confounded,  his 
statements  would  seem  to  indicate  three  broods,  appearing  about  the  mid- 
dle of  March,  the  middle  of  June  and  the  middle  of  September,  undoubt- 
edly overlapping  and  growing  successively  more  numerous  in  individuals  ; 
but  specimens  taken  by  Palmer  at  Indian  River,  Florida  toward  the  end 
of  March  were  rubbed  and  ragged,  so  that  in  central  Florida  it  probably 
aj)pears  by  the  first  of  March.  The  duration  of  the  chrysalis  state  is 
fourteen  davs,  according  to  a  single  observation  by  Abbot. 

The  butterfly  may  be  found  about  bushes  and  hop  vines,  and  on  Les- 
pedeza  ;  it  is  very  common  in  the  south,  and  not  infrequent  in  the  north. 
In  South  Carolina  I  found  it  in  little  companies  of  five  or  six,  dancing 
rapidly  in  and  out  among  Coniferae,  six   or  eight  feet   above  the  ground. 

Parasites.  One  of  the  chrysalids  raised  by  Mr.  Sprague  on  Cyno- 
glossum gave  birth  to  a  parasite,  Anomalon  pseudargioli. 

Desiderata.  Oin-  knowledge  of  the  seasons  of  this  insect  in  all  its 
stages  and  of  the  exact  apparition  of  the  successive  broods  of  the  butter- 
fly, either  in  the  north  or  south,  can  by  no  means  be  considered  as  satisfac- 
tory ;  the  time  of  deposition  of  eggs,  their  duration  and  that  of  the  pupa 
(in  the  north)  are  wholly  unknown  ;  even  the  condition  in  which  the 
insect  hibernates  is  not  proved.  We  liave  then  scarcely  a  single  satisfac- 
tory datum  whereon  to  build  the  history  of  this  insect.  Its  habits,  haunts 
and  flight  equally  need  investigation  and  a  description  of  the  young  larva 
8  most   desirable. 

LIST  OF  ILLUSTRATIONS.— URANOTES  MELINUS. 

Egij.  Imago. 

P1.65,  flg.5.    Surface  sculpture.  P1.6,  fig.  20.    Female,  both  surfaces. 
6.    Side  view  of  egg.  14:13.    Both  surfaces. 

68:3.    Micropyle.  34:20.    Male  abdominal  appendages. 

Caterpillar.  39:12.    Neunition. 

PI.  75,  fig.  21 .    Full  -rown  caterpillar.  ^4 :  9.    Side  view  with  head  and  appendages 


Chrysalis. 
PI.  84,  fig.  39.    Side  view. 


enlarged,  and  details  of  leg  structure. 
General. 
PI.  23,  fig.  6.    Distribution  in  North  America. 
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^^TUKA   SCUDDER. 

Jlitura  Scudd.,  Syst.  rev.  Am.  butt.  31  (1872).       Thecla  pai-s  Auctorum. 

Type. —  Thecla  smilacis  Bnind.-LeC. 

Malheur,  papillon.?  que  j'aiiue, 

Dijux  ciiiljli'uic, 
A  vous  pour  voire  beauU!!  . .  . 
Uu  doigt  de  votre  corsage, 

Au  passage, 
Froisse,  h^las !  le  velouti !  .  .  . 

Uiie  toute  jeune  fille, 
Au  eoeur  tendre,  au  doux  souris, 
Pergant  vos  coeurs  d'une  aiguille, 
Vous  eontemple,  I'oeil  surpris : 
Et  vos  pattes  sout  eoup6es 
Par  I'ongle  blauc  qui  les  mord, 
Et  vos  anteunes  crisp^es 
Dans  les  douleurs  de  la  niort  1  . .  . 

De  Nerval.— ies  Papillons. 

Imago  (54 :  10).  Head  rather  small,  densely  clothed  with  scales,  which  are  longer 
above,  and  rather  abundantly  furnished  with  moderately  long,  curving  hairs,  both 
above  and  in  front.  Front  rather  full,  the  middle  longitudinal  half  being  tumid,  and 
increasingly  so  from  above  downward,  considerably  surpassing  tlie  front  of  the  eyes 
throughout  and  especially  below;  at  the  upper  extremity  a  short,  narrow  groove 
down  the  middle;  the  piece  is  slightly  less  than  half  as  high  again  as  broad,  and  fully 
as  broad  as  the  eye  on  a  front  view;  the  upper  margin  is  raised  to  a  scarcely  per- 
ceptible transverse  ridge,  the  corners  considerably  hollowed  in  front  of  the  eyes; 
lower  margin  strongly  and  rather  broadly  convex,  subquadrate ;  vertex  nearly  flat  in 
the  middle,  not  higher  than  the  front,  at  the  sides  developed  into  broad,  tumid  en- 
largements behind  the  antennae,  and  separated  from  the  occiput  by  a  broad  and  deep, 
straight,  nearly  uniform,  transverse  channel,  with  a  small,  central,  circular  pit.  Eyes 
rather  large  and  full,  very  sparsely  pilose  with  not  very  long  scattered  hairs,  becoming 
longer  below  and  wanting  above.  Antennae  inserted  in  the  middle  of  the  anterior 
half  of  the  summit,  and  separated  from  each  other  by  a  space  equalling  the  width  of 
the  Ijasal  antennal  joint;  considerably  longer  than  the  abdomen,  consisting  of  twenty- 
eight  joints,  of  which  eleven  or  twelve  form  the  rather  strongly  depressed  club, 
whicli  is  scarcely  three  times  as  broad  as  the  stalk,  about  five  times  as  long  as  broad, 
Increasing  in  size  very  gradually  and  mostly  on  the  outer  side,  tapering  more  rapidly 
over  the  last  four  joints,  the  last  bluntly  rounded.  Palpi  scarcely  half  as  long  again  as 
the  eye,  moderately  .slender,  the  apical  joint  about  three-quarters  the  length  of  the 
penultimate,  and  furnished  with  recumbent  scales,  the  other  joints  heavily  clothed  with 
moderately  large  and  long  scales,  and  provided  besides,  along  the  under  surface,  with 
a  thin  fringe  of  rather  long,  coarse  hairs,  all  in  a  vertical  plane. 

I'atagia  very  long  and  slender,  a  little  arched  and  tumid,  nearly  four  times  as  long 
as  broad,  the  basal  half  tapering  slightly,  the  apical  half  equal,  half  as  broad  as  the 
base,  the  apex  bluntly  rounded. 

Fore  wings  (39  :  14)  fully  two-thirds  as  long  again  as  their  width,  the  costal  margin 
strongly  bent  a  little  way  from  the  base,  beyond  straight,  at  the  very  tip  bent  slightly 
backward,  rounding  ofl'  the  outer  angle,  the  outer  margin  very  broadly  and  regularly 
curved,  the  inner  margin  straight.  Costal  nervure  terminating  a  little  beyond  the  tip 
of  the  cell ;  first  superior  subcostal  branch  arising  a  little  beyond  the  middle  of  the  cell ; 
the  second  either  half  way  (  ?  ) ,  or  not  over  one-quarter  way  ( (J  ) ,  to  the  tip  of  the 
cell ;  the  third,  either  at  the  tip  of  the  cell  (  ?  ),  or  very  shortly  beyond  the  second 
($);  the  main  stem  either  straight  beyond  the  origin  of  the  first  branch  ($),  or 
curved  downward  pretty  strongly  beyond  the  origin  of  the  second  branch,  slightly 
upward  again  beyond  the  apex  of  the  cell,  and  then  straight  ((J) ;  cross  vein  closing 
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the  cell  either  nearly  transverse,  the  two  halves  scarcely  bent  and  very  feeble,  except- 
insr  next  the  main  branches,  striking  the  subcostal  opposite  the  origin  of  the  last 
superior  branch  ($);  or  strongly  bent,  the  lower  half  transverse  and  feeble,  the 
upper  oblique  and  strong,  striking  the  subcostal  nervure  farther  beyond  the  origin 
of  the  last  superior  branch,  than  that  is  beyond  the  first  (<J).  Cell  scarcely  half  as 
long  as  the  wing  and  more  than  three  times  longer  than  broad. 

Hind  wings  witli  the  costal  margin  considerably  and  roundly  expanded  at  base, 
nearly  straight  in  the  middle  h.alf ,  beyond  curving  gradually  backward,  broadly  round- 
ing the  outer  angle ;  outer  margin  rather  broadly  and  regularly  rounded,  slightly  fuller 
in  the  $  than  in  the  $ ,  with  a  slender,  thread-like  tail  at  the  lower  median  nervule, 
half  as  long  again  as  the  width  of  an  interspace  at  its  base,  and  with  a  secondary  tail 
at  the  middle  median  nervule,  forming  only  a  slight,  not  slender  projection ;  inner 
margin  not  very  broadly  convex,  roundly  and  not  deeply  emarginate  just  before  the 
tip.  Sul)mcdian  nervure  terminating  on  the  outer  border,  just  beyond  the  anal  angle; 
internal  nervure  terminating  beyond  the  middle  of  the  outer  border. 

Androconia  remarkably  stout,  less  than  three  times  as  long  as  broad,  quadrangular, 
with  equal  sides,  the  stalk  very  short. 

Fore  tibiae  from  three-quarters  to  four-fifths  the  length  of  the  hind  tibiae,  and  of 
the  same  length  as  the  fore  tarsi;  fore  legs  similarly  developed  in  the  two  sexes,  ex- 
cepting the  last  tarsal  joint,  which  is  either  like  that  of  the  other  legs  ($),orvery 
small,  bearing  at  its  unenlarged  tip  only  a  pair  of  nearly  straight  spines,  the  continua- 
tion of  the  row  at  the  side,  and  having  its  upper  surface  covered  with  very  short  and 
close  hairs  {$)■-,  otherwise,  and  excepting  that  in  both  sexes  the  tibial  spurs  are 
naked,  the  fore  legs  difler  from  the  others  in  little  but  their  size.  Femora  thinly 
fringed  with  hairs,  rather  more  thickly  on  the  fore  legs,  and  especially  in  the  male; 
middle  tibiae  but  little  shorter  than  the  hind  pair,  armed  at  the  tip  with  rather  short 
spurs,  almost  completely  concealed  by  scales,  but  witli  no  spines,  or  at  least  none  that 
emerge  above  the  scales;  first  joint  of  tarsi  equalling  the  three  succeeding,  the  sec- 
ond and  third  equal,  shorter thau  the  fifth  and  longer  than  the  fourth;  armed  beneath, 
on  either  side,  with  a  clustered  row  of  small,  crowded,  rather  slender  spines,  a  single 
one  on  either  side  of  the  apex  of  each  joint  longer  and  spur-like;  under  surface  of  all 
the  joints  but  the  basal  devoid  of  scales.  Claws  small,  compressed,  slender,  taper- 
ing, finely  pointed,  rather  strongly  and  regularly  curved;  paronychia  simple,  rather 
stout,  equal,  as  long  as  the  claw,  nearly  sti-aight;  pulvillus  very  minute,  projecting. 

Male  abdominal  appendages  having  the  upper  organ  much  as  iu  Thecla,  but  cleft 
above  in  such  a  way  that  the  notch  terminates  sharply;  the  lateral  arms  are  less 
delicately  pointed.  Clasps  gibbous  at  base,  tapering  rapidly  beyond  to  a  finely  drawn 
out  point. 

Egg.  Greatly  depressed  echinoitl-shaped,  as  broad  at  summit  as  at  base, 
the  summit  slightly  depressed;  studded  abundantly  with  rather  large,  greatly 
elevated  conical  prominences,  connected  with  the  neighboring  ones  bj'  rather 
obscure  and  slight  but  somewhat  coarse  ridges,  which  run  up  the  sides  of  tlie  prom- 
inences as  buttresses  and  give  them  the  appearance  of  miniature  volcanic  cones ;  to 
some  extent  they  are  disposed  in  regular  rows.  Mieropyle  rosette  not  greatly 
depressed,  rather  large,  composed  of  a  number  of  nearly  uniform  oval  cells,  divided 
by  delicate  lines. 

Caterpillar  at  birth.  Body  much  as  in  Thecla.  Laterodorsal  series  of  hairs  con- 
sisting of  two  nearly  equal,  centrally  situated  papillae,  side  by  side,  the  hairs  borne  by 
them  spiculiferous  and  of  equal  length;  and  besides  these  a  supralateral  series  at 
the  anterior  margin,  supporting  a  shorter  hair.  Iu  this  genus  is  also  found  a  latero- 
stigmatal  series  of  papillae  similar  to  the  last  mentioned  and  situated  like  them  at  the 
anterior  margin,  bearing  a  spiculiferous  hair  but  slightly  shorter  than  those  of  the 
laterodorsal  series.  Beneath  the  stigmata  is  on  each  segment  a  cluster  of  four  papil- 
lae, bearing  hairs  of  nearly  equal  length  directed  outward  and  about  half  as  long  as 
the  width  of  the  body. 
Mature  caterpillar.     Body  largest  anteriorly,  very  gently  tapering,  the  last  or  last 
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two  segments  more  rapidly,  the  last  rather  broadly  rounded  and  at  extreme  tip  sub- 
truncate  ;  each  segment  rather  strongly  hunched,  falling  oft"  abruptly  at  posterior  mar- 
gin, with  three  median  depressions,  one  very  slight  aud  dorsal,  one  more  distinct  and 
lateral,  and  one  much  deeper  and  connecting  with  the  one  above  so  as  to  form  with  it 
a  C,  open  anteriorly,  at  the  deepest  part  of  which  the  broadly  obovate  spiracles  are 
situated ;  on  the  second  thoracic  segment,  the  upper  two  depressions  run  together 
Into  a  transverse  sulcus ;  and  the  first  thoracic  segment  is  marked  posteriorly  by  a 
very  deep,  dorsal,  transverse,  lozenge-shaped  depression  with  emarginate  sides,  and 
in  front  of  it  a  central  dent ;  anteriorly  this  segment  is  tumid  ;  pile  of  uniform  length 
all  over  the  body. 

Chrysalis.  Diflering  in  form  from  that  of  Thecla  in  the  considerably  greater 
inequality  of  the  cephalothoracic  aud  abdominal  masses,  the  abdomen  being  fuller 
and  shorter,  more  shortly  and  stoutly  oval,  the  parts  in  advance  tapering  more  rapidly, 
scarcely  interrupted  by  the  rounded  basal  wing  tubercle  aud  nowhere  equal,  to  a  nar- 
rower head;  in  particular  the  tip  of  the  abdomen  is  more  regularly  rounded,  aud  the 
thorax  more  compressed.  Hair-bearing  papillae  higher  than  broad,  scarcely  broader 
than  the  bases  of  the  hairs  which  are  short  and  spiculiferous.  Tracery  of  raised  lines 
as  in  Thecla. 

This  American  genus  probably  occupies  all  the  eastern  part  of  the 
northern  continent  south  of  the  isotherm  of  50°,  including  the  Antilles  ; 
a  single  species  occurs  in  the  eastern  United  States  and  finds  its  northern 
limits  in  the  southern  half  of  New  England. 

The  butterflies  are  of  nearly  the  same  size  and  shape  as  those  of  Thecla, 
and  resemble  them  also  in  having  an  oval  disk  on  the  fore  wings  of  the 
male  and  two  tinequal  tails  on  the  hind  wings  ;  they  are  dark  brown  above, 
having  the  disk  more  or  less  deeply  suffused  with  yellowish  brown.  Be- 
neath they  are  deep  green,  the  fore  wings  traversed  by  a  straight  submar- 
ginal  white  stripe,  bordered  interiorly  with  brown  ;  a  similar  but  tortuous 
and  extra-mesial  stripe  occurs  on  the  hind  wings,  which  are  also  provided 
with  a  few  white  dashes  at  the  base  and  some  brownish  spots  next  the  outer 
margin. 

The  butterflies  are  double  brooded,  appearing  (at  least  in  the  north)  in 
May  and  August  and  hibernating  in  the  chrysalis  state.  They  are  very 
active. 

Gosse,  speaking  of  a  Jamaican  species,  says  : — 

It  pursues  its  game  of  aerial  play  with  its  fellows  in  incessant  and  unwearied  per- 
tinacity, half  a  dozen  or  more  whirling  about  each  other  in  the  air  with  a  rapidity  of 
contortion  that  the  eye  of  the  observer  vainly  attempts  to  follow.  Often  two  or 
three  will  begin  to  play  around  an  orauge  tree  and  in  a  few  seconds  others  which 
we  had  not  seen  before,  coming  from  no  one  knows  where,  suddenly  join  in  the  gam- 
bols and  thus  the  little  group  increases  to  eight  or  ten  which  after  a  while  separate 
and  disperse  invisibly  as  they  came.  Their  small  size  and  great  rapidity  of  motion 
doubtless  help  to  produce  this  efl'ect.  They  delight  in  the  full  beams  of  the  burning 
sun ;  the  hottest  part  of  the  day  is  the  season  of  their  greatest  activity  and  even  the 
shadow  of  a  passing  cloud  will  spoil  their  play  (Ann.  mag.  nat.  hist.,  (2)  ii:272). 

The  eggs  are  of  a  greatly  depressed  echinoid  shape,  resembling  those 
of  Thecla,  and  studded  wdth  conical  prominences  connected  by  rather 
coarse  ridges. 
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The  caterpillars  aro  rather  stouter  than  those  of  Thccla  and  with 
more  distinct  dorsal  and  lateral  fields.  They  are  green,  marked  with  reddish 
spots  in  a  dorsal  and  lateral  scries.  They  feed,  so  far  as  known,  on  coni- 
ferous and  endogenous  plants. 

The  chrysalis  is  slenderer  than  that  of  Theela,  the  ahdonien  heing  as 
high  as  the  thorax.     It  is  of  a  brownish  color. 


EXCURSUS   XXX.— THE  ADORNMENT  OF  CATERPILLARS. 

There  is  a  diflurency  between  a  grul>  and 
a  butterlly  ;  yet  your  butterfly  was  a  grub. 

Shakespeare. — Coriolanus. 

Ix  this  section  we  propose  to  speak  of  the  variety  and  style  of  coloring 
found  in  caterpillars  without  reference  to  the  meaning  or  origin  of  their 
mai'kings,  which  we  shall  discuss  separately  on  a  future  page.  The 
colors  of  caterpillars  are  by  no  means  so  various  nor  the  patterns  so  com- 
plicated as  is  the  case  with  the  winged  butterflies  themselves.  But  it  is 
nevertheless  true  that  as  a  general  rule  the  different  species  may  be  sepa- 
rated from  one  another  with  considerable  certainty  by  their  markings  and 
colors  alone.  With  caterpillars  the  variety  of  the  dermal  appendages 
goes  far  toward  making  up  tlic  general  appearance  of  the  creature,  and 
by  their  aid,  combined  with  the  colors  and  [)atterns,  the  separation  of 
species  may  probably  in  all  cases  be  tolerably  sure.  But  excepting  in  so 
far  as  their  tints  are  concerned  we  have  here  nothing  to  do  with  the  appen- 
dages attached  to  the  body,  but  only  to  the  surface  of  the  head  and  body 
themselves. 

The  vast  majority  of  butterfly  caterpillars  are  green,  though  but 
exceedingly  few  of  them,  if  indeed  any,  are  uniformly  green  throughout. 
Most  of  them  are  longitudinally  striped  either  with  lighter  and  darker 
shades  of  green  or  with  yellow  or  various  shades  of  brown.  Many  of 
them  have  the  additional  adornment  of  points  of  brighter  or  darker  colors, 
which  are  almost  invariably  confined  to  the  little  papillae  with  which  the 
body  is  almost  always  studded.  Such  arc  the  vast  majority  of  the  Satyri- 
nae,  the  Pierinae,  the  Ilesperidae  and  the  Libytheinae.  These  longitudi- 
nal stripes  are  by  far  more  common  than  elsewhere  in  the  middle  of  the 
back,  where  they  mark  the  course  of  the  dorsal  vessel,  on  the  lower  portion 
of  the  sides,  where  they  mark  the  allignment  of  the  spirflcles,  and  midway 
or  about  midway  between  these  two  ;  when  most  variegated  the  stripes 
are  multiplied,  especially  upon  the  upper  half  of  the  body,  and  often  show 
a  greater  degree  of  intensity  at  the  extreme  anterior  or  extreme  posterior 
end  of  each  segment. 

Other  green  caterpillars  are  marked  with  oblique  stripes,  which  gener- 
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ally  part  from  the  chu-ker  mcdiodorsal  line  at  aliout  such  an  angle,  as 
Lubbock  remarks,  as  the  ribs  of  a  leaf  part  from  the  main  stem.  These 
oblique  stripes  almost  invariably  run  down  the  sides  from  in  front  back- 
ward, fjcnerally  cross  two  or  three  segments,  and  may  or  may  not  join  a 
stio-matal  line  below  or  the  dorsal  line  above.  Such  markings  are  found 
almost  exclusively  among  the  Lycaeninae  and  here  are  extremely  com- 
mon. 

Some  shade  of  dark  greenish  brown  is  a  ■Ncry  common  ground  tint  for 
the  catei-pillars  of  butterflies,  and  these  are  often  longitudinally  striped, 
as  is  the  case  with  the  larger  part  of  the  Argynnidi,  Vanessidi,  etc. 
Here  as  before  the  stripes  are  more  common  in  the  neighborhood  of  the 
stigmatal  line  and  the  dorsal  vessel.  But  they  are  more  commonly 
broken  by  the  varying  intensity  of  the  colors,  and  ai'e  frequently  accom- 
panied by  an  edging,  which  is  but  the  ground  tint  intensified  at  their 
border.  A  considerably  greater  variety  is  also  seen  here  from  the  more 
or  less  definite  arrangement  of  the  diflferently  colored  papillae  in  trans- 
verse lines  across  the  body,  so  that  by  the  combination  of  these  two  forms 
of  transverse  and  longitudinal  markings  almost  any  conceivable  pattern 
may  arise,  and  one  which  may  be  highly  complicated.  Thus  a  bright 
colored  spot  marks  each  segment  of  the  abdomen  above  in  Euvanessa 
antiopa,  giving  it  a  very  different  aspect  from  the  pepper-and-salt  coloration 
of  its  near  ally,  Hamadiyas  io  of  Europe. 

Then  there  are  those  caterpillars  which,  upon  a  bright  green  or  olive 
ground,  find  all  their  conspicuous  markings  in  dark  stripes  encircling  or 
almost  encircling  the  body,  and  generally  especially  conspicuous  upon  the 
upper  surfixce.  Such  is  notably  the  case  in  the  genera  Iphiclides,  Papilio 
and  Anosia,  and  less  so  in  Cinclidia  and  Euphydryas.  Or  the  lighter  and 
darker  colors  of  the  body  may  segregate  in  a  more  massive  way  and 
exceedingly  conspicuous  broad  bands  follow  the  length  of  the  body,  as  in 
some  of  the  Melitaeidi  of  Europe  ;  or  they  may  congregate  in  large  dorsal, 
saddle-like  patches,  as  in  all  our  species  of  Basilarchia  and  in  several  of 
the  Papilioninae,  either  in  tlieir  earlier  or  later  stages.  Indeed  it  is  in 
the  Papilioninae  that  we  find  perhaps  upon  the  whole  the  most  striking 
and  extraordinary  freaks  of  coloring  to  be  found  among  buttei-flies,  the 
great  variety  even  among  the  few  genera  found  in  North  America  being 
only  an  intimation  of  what  may  be  found  in  tropical  regions,  where 
the  subfamily  is  so  much  more  fully  repi-esented.  The  eye-like  spots 
of  the  swollen  anterior  segments,  colored  in  such  an  extraordinary  and 
admirable  manner,  the  opalescent  and  jewelled  dots  which  besprinkle  the 
dorsal  surface,  the  brilliant  fleshy  appendages  which  sometimes  adorn  the 
sides,  the  frequent  contrasts  of  such  colors  as  bright  orange  and  velvety 
black,  not  to  mention  the  curious  diflTerences  in  the  markings  between  the 
earlier  and  later  stages,  i-eveal  the  possibilities  of  natural  selection  in  the 


LYCAENINAK:    .MlirKA    DAMON.  8G1 

adornment  of  catcrpillart*.     Tliese  brilliant  colors  arc  perhaps  only  possi- 
ble i)y  tbeir  possession  of  protective  osmateria. 

We  have  spoken  only  of  the  body  ;  yet  the  head  should  not  be  over- 
looked, for  though  generally,  if  not  black,  of  nearly  the  same  color  as  the 
body,  or  of  some  tint  which  harmonizes  well  with  it,  it  not  unfrerpiently  has 
attractive  colors  and  markings  of  its  own  which  merit  a  single  word.  The 
frontal  triangle  is  one  point  around  which  the  colors  seem  often  to  be  sym- 
metrically disposed,  and  next  in  importance  arc  the  crowning  points  of  the 
hemispheres  into  wiiich  the  lieail  is  laterally  divided.  If  important  papil- 
lae are  present,  these  are  frequently  colored  in  some  striking  contrast  with 
the  surface  itself,  and  the  surface,  sometimes  glistening,  sometimes  dead, 
is  often  punctate  or  rugulose  with  delicate  tracery.  Nor  should  we 
omit  to  mention  the  ocelli,  which  under  the  lens  are  often  seen  to  have 
colors  of  striking  beauty,  and  almost  always  are  contrasted  with  their 
ground  in  some  striking  way  by  rings  of  pigment  peculiar  to  them. 


MITURA   DAMON.— The  olive  hair  streak. 

[Green  hair  streak  butterfly  (Abbot) :  aiilmni  Thecia  (Harris);  the  olive  hair  strealj  (Scud- 
der);  green  strealied  butterfly  (Maynard).] 

P<i/)i7iO(Znm07t  Cram.Pjip.  exot.,iv:20S,pl.  Rep.  ins.  111.,  vii: 93  (1881);— French,  Butt. 

390.  tigs.  C,  D  (17b!2) ;— Herbst,Natursyst.  ins.  east.  U.  S.,  208-269  (1886) ;— Mayn.,   Butt.  N. 

sohmeU.,  xi :  24.  pi.  299,  figs.  9,  10  (1804).  E..  35,  pi.  5,  figs.  4.3,  43a  (1886). 

Thecia  damon  Harr.,    Hitchc.    rep.,   390  Mitonra  smilacis  ScuiM.fSyat.  rev.  Amer. 

(1833);— Ilewits.,  111.   diurn.  Lep.,   iii:94,  pi.  ImU.,  31  (1872). 

37,  fig.  100  (1867).  Thecia  auhurniana  Harr.,  Ins.  iuj.  veg., 

Poli/ommatus    damastiis   God.,     Encycl.  3d  ed.,  277-278  (1862) ;— Jlorr.,  8yn.  Lep.  N. 

m(Sth.,  ix:602,G40,pl.41.figs.l4, 14bis(18i9).  Anicr..  101-102  (1862). 

Thecia   damastus   Westw.-Hewits.,   Gen.  Thecia  simaethis  Herr.-Schaeft".,C'orresp. 

diurn.  Lep.,  ii :  486  (1852).  zool.  min.  ver.  Regensb.,  xxiii :  .58  (1809). 

Lyctts  gryneus  Hubn.,  Verz.  schmett.,  74  Thecia  castalis  Edw.,  Trans.  Anier.  ent. 

(1816).  SOI'.,  iii :  208  (1871). 

Thecia  stnilacis  Boisd.-LeC.,  Lt!p.  Ani<!r.  Figured  by  Glover,  111.   X.  A.  Lep.,  pi.  28' 

sept.,  107-108,  pi.  .33,  figs.  .5-8  (1833) ;— Morr.,  fig.  3 ;  pi.  38,  figs.  2, 3;  pi.  B,  fig.  7,  iued. 

Syn.  Lep.  N.  Amer.,  98-99  (1802) ;  — Middl.,  (NotPap.  simaethis  Drury.) 

Sec  her  bright  rolics  the  butterfly  unfold, 
Broke  from  her  wintry  tomb  in  jarime  of  May  I 
AVhat  youthful  bride  can  e<iual  lior  array? 
Who  can  with  her  tor  easy  pleasure  vie/ 
From  mead  to  mead  with  gentle  wing  to  stray, 
From  flower  to  flower  on  balmy  gales  to  fly. 
Is  all  she  has  to  do  beneath  the  radiant  sliy. 

Tno.Msox. — Castle  of  Indolence. 

Of  .such  a  merry,  nimble,  stirring  spirit. 

Shakespeare. — Love's  Laboxir's  Lost. 

Imago  (6:  17,  18).  Head  covered  in  front  with  luteo-ochraceous  hairs,  above  with 
dark  brown  scales,  partially  concealed  by  overarching  ochraceous  hairs;  between  the 
antennae  are  sometimes  found  a  few  green  scales;  eyes  encircled,  excepting  above 
and  a  narrow  break  beneath,  by  a  ratlier  broad  band  of  snow-white  scales,  extending 
upward  in  front  of  the  antennae  and  connected  just  above  the  tongue  by  a  broad 
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V-shapeU  baud  of  similar  scales.  Basal  joint  of  antennae  black;  stalk  glossy  pur- 
plish black,  interrupted  pretty  broadly  at  the  base  of  each  joint  with  white  scales, 
sometimes  partially  oljsolete  above  on  the  basal  half  of  the  antennae ;  club  glossy 
blackish  brown,  the  white  annuli  at  the  base  confluent  beneath  and  extending  apically 
over  nearly  half  of  the  club;  terminal  two  joints  dull  orange  luteous,  the  incisures  of 
some  of  the  adjacent  joints  sometimes  faintly  tinged  with  the  same  and  occasionally 
running  in  a  line  down  the  infero-iuterior  surface  of  the  whole  club.  Basal  and  mid- 
dle joints  of  palpi  covered  with  long  white  scales,  the  extreme  base  of  basal  joint  and 
the  upper  surface  of  the  middle  joint  with  dark  brown  scales,  which  are  also  scattered 
infrequently  among  the  white  scales,  especially  on  the  outer  surface  of  the  middle 
joint;  upon  the  under  tufted  surface  of  these  joints  a  few  blackish  and  ochraceous 
hairs  arise,  extending  beyond  the  white  scales;  terminal  joint  blackish  brown,  tipped 
with  white  and  often  with  a  broader  or  narrower  band  of  white  scales  down  the  inner 
edge  of  the  under  surface.  Tongue  luteo-testaceous  on  basal  half,  fusco-testaceous 
beyond. 

Thorax  covered  above  with  olivaceous  brown  scales  and  long  hairs,  the  patagia 
edged  wth  a  few  paler  scales ;  beneath  with  profuse,  Ijut  not  very  long,  dirty  gray 
hairs,  and  a  few  scattered  black  ones.  Femora  speckled  with  white  and  blackish 
purple  scales,  the  former  greatly  predominating  on  the  inside  of  the  front  and  middle 
pair,  the  tuft  of  the  under  surface  like  the  hairs  of  the  under  surface  of  the  body ; 
tibiae  and  tarsi  blackish  purple,  annulate  with  white  and  with  mingled  blackish  and 
white — white  at  the  tips  of  the  joints,  the  mingled  colors  at  the  base  and  middle  of 
the  tibiae  and  the  middle  of  the  first  tarsal  joint;  tarsi  beneath  luteo-f uscous ;  spines 
black,  claws  dark  reddish. 

Wings  above  dull  blackish  brown,  the  lower  portion  of  the  fore  wings  as  far  up  as 
the  subcostal  uervure  and  excluding  the  base,  and  a  rather  broad  band  at  the  outer 
margin,  either  brassy  ochraceous  ( J  )  or  tawny  (  ?  ) ,  the  color  traversed  by  l)lackish 
brown  veins;  lower  inner  portion  of  the  hind  wings  (usually  as  far  as  the  subcostal 
nervure,  and  excluding  nearly  the  basal  half  of  the  wing  and,  at  the  outer  margin,  a 
narrow  band,  which  usually  develops,  in  the  interspaces,  into  blackish  lunules  seated 
on  the  margin,  but  often  separated  from  it,  near  the  anal  angle,  by  a  slender  line  of 
white  scales)  either  obscure  brassy  ochraceous  (J')  or  tawny  ($),  traversed,  as  In 
fore  wings,  by  blackish  veins;  fringe  of  both  wings  blackish  or  brownish  fuscous,  the 
immediate  Ijase  marked,  on  the  fore  wings  indistinctly,  on  the  hind  wings  distinctly, 
with  white,  faint  merging  into  bright;  tails  black,  tipped  with  white,  the  base  with 
a  few  tawny  scales.  Discal  spot  of  fore  wings  of  male  2.5  mm.  long,  oblong  oval, 
the  inner  extremity  slightly  the  smaller,  about  twice  as  long  as  broad,  dust  gray. 

Beneath  green,  flecked  with  a  few  ferruginous  scales.  The  portion  of  the  fore  loings 
covered  by  the  hind  pair  pale  slate  brown,  the  median  interspaces  more  or  less  suffused 
with  ferruginous,  and  a  distinct,  transverse,  snow  white  stripe,  subparallel  to  the  outer 
border  and  about  as  far  from  it  as  twice  the  width  of  the  interspaces  at  the  outer 
border,  transected  by  pale  brown  scales  along  the  nervules  and  bordered  on  the  inner 
side  with  ferruginous ;  it  is  very  nearly  straight,  usually  nearest  to  the  outer  border  in 
the  upper  median  interspace  and,  starting  from  just  below  the  costal  border,  reaches 
the  lowest  median  nervule ;  here  it  is  broken  and  crosses  the  next  interspace  farther 
from  the  outer  border,  reaching  the  inner  margin  by  an  angular,  ,/i-shaped,  often 
obsolescent  streak,  bent  strongly  inward  and  tending  to  unite  this  baud  with  the 
mesial  band  of  the  hind  wings ;  costal  border  narrowly  edged  with  f  usco-f  erruginous ; 
outer  border,  especially  on  lower  half  of  the  wing,  frequently  edged  narrowly  with 
ferruginous,  the  immediate  margin  usually  furuishetl  with  a  delicate  line  of  white 
scales,  interrupted  at  the  nervnres ;  fringe  pale,  obscure  fuscous,  palest  on  the  lower 
half  of  the  wing.  Hind  iinngs  with  a  very  tortuous  snow  white  stripe,  bordered  on  the 
inner  side  with  dark  cinnamon,  crossing  the  wing  just  beyond  the  middle;  starting  at 
about  the  middle  of  the  outer  half  of  the  costal  border,  it  crosses  the  subcostal  inter- 
spaces, subparallel  to  the  outer  border;  is  then  bent  suddenly  inward  toward  a  point  a 
little  within  the  centre  of  the  wing,  and,  having  crossed  the  interspace  beyond  the 
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tllscoitlal  cell,  it  boiuls  ajjaiii,  (luite  .as  siuUlciily,  toward  the  outer  iiuiri>iii  and  reaches, 
on  the  nervule  dividins  the  median  interspace,  its  greatest  proximity  to  the  outer 
border — from  two-thirds  to  three-fourths  the  distance  from  tlie  base  to  the  outer 
margin  of  the  wing ;  having  crossed  the  lower  median  interspace  as  a  strongly  bent 
crescent,  opening  outward,  it  is  again  bent  abruptly,  crossing  the  next  interspace,  as 
near  the  base  as  the  band  at  its  origin,  as  a  bent  crescent,  opening  outward,  and  the 
last,  a  little  more  distant  from  the  base,  as  a  curved  streak,  opening  .and  directed 
inward  ;  the  l)and  terminates  near  the  tip  of  the  abdomen.  Near  the  base  of  the  wing 
are  two  streaks,  colored  like  the  extra-mesial  band,  but  with  the  position  of  the  colors 
reversed,  one  above  the  subcostal  nervure  and  one  in  the  discoidal  coll ;  the  llrst  is 
parallel  to  the  initial  portion  of  the  extra-mesial  band  and  is  from  one-third  to  one- 
half  the  distance  from  the  base  of  the  wing  to  the  band ;  the  second  is  irregular  in 
position  and  direction;  usually  it  is  bent  at  right  angles,  the  lower  limb  nearly  obsolete; 
sometimes  it  is  merely  a  straight  stripe,  eitlier  parallel  to  or  bent  away  from  the  base 
at  an  angle  with  the  first  streak ;  it  is  always  situated  considerably  further  from  the 
base  than  the  first  and  usually  approaches  the  inward  curve  of  the  mesial  band  so  as 
to  be  separated  from  it  by  only  the  width  of  an  interspace.  A  very  little  beyond  the 
outermost  point  of  the  extra-mesial  baud  there  Is  a  row  of  four  or  five  small,  usually 
transverse  blackish  spots,  distinct  only  in  the  median  and  submedian  interspaces, 
lying  subparallel  to  the  outer  border,  each  spot  narrowly  annulate  with  white  atoms ; 
in  the  lower  median  interspace,  a  little  beyond  the  spot  of  this  series,  there  is  another 
similar  one,  the  space  between  filled  with  obscure  orange ;  and,  similarly  situated,  next 
the  inner  border,  is  a  white  spot,  often  bisected  transversely  by  a  black  line ;  the 
outer  margin  of  the  wing  Is  distinctly  bordered  with  white,  interrupted  at  the 
nervure  tips;  upon  this,  as  far  as  the  row  of  .spots,  often  partially  enveloping  them, 
and  lessening  toward  the  anal  angle  (where  it  is  often  supplanted  to  a  greater  or  less 
extent  by  ferruginous  scales)  the  wing  is  gray  with  blackish  or  ferruginous  scales, 
largely  sprinkled  with  snow  white  atoms — the  latter  color  often  predominating  in 
annuli  as  broad  as  the  interspaces,  giving  the  appearance  of  obscure  large  spots  seated 
on  the  outer  margin ;  nervure  tips  on  the  lower  half  of  the  wing  bordered  with  black ; 
extreme  anal  angle  with  a  minute  black  spot;  basal  half  of  fringe  dull  ferruginous, 
middle  faint  milk  white,  tip  pale  brown;  tails  black,  white-tipped,  the  longer  with 
some  ferruginous  scales  at  base ;  inner  edge  with  brownish  red  and  pale  yellowish 
hairs. 

Abdomen  dark  brown  above,  at  sides  with  scattered  brownish  yellow  scales, 
beneath  grayish  yellow.  Male  appendages  (34  :  28) ;  alations  of  upper  organ  pretty 
regularly  and  broadly  rounded,  furnished  with  a  slight,  angular  lobe  at  the  upper  base 
of  the  lateral  arms  ;  the  inferior  edge  rather  broadly  angled;  clasps  a  little  sinuous, 
produced  to  a  needle-like  point,  the  whole  as  long  as  the  upper  organ. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  3.5  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

10.6 
5.20 

Average. 

Largest- 

12. 

12.35 
6.5 
4.25 
3.25 

12.75 

7. 

12.8 
6.25 
4. 
2.75 

14  2 

fi. 

6.75 

hind  tibiae  and  tarsi 

fore  tibiae  and  tarsi 

Described  from  20  3  ,  19  9  .    Length  of  longer  tails,  1.5  to  3.25 ;  aver.  2.25. 

Varieties.  In  one  specimen,  the  portion  of  the  extra-mesial  band  of  the  seconda- 
ries, which  crosses  the  medio-submedian  interspace,  separates  Itself  entirely  from  the 
rest  of  the  band,  and  forms  an  independent,  longitudinal,  slightly  curved  streak, 
almost  connecting  the  lower  basal  streak  with  the  extra-mesial  band. 

A  single  specimen  from  the  south  differs  from  all  otherwise  similar  specimens  from 
the  north  in  having  the  wings  above  of  a  uniform  brown  color,  lighted  up  by  no  red- 
dish tints,  and  in  having  the  longer  tail  of  the  hind  wings  5.5  mm.  long,  or  fully  twice 
the  length  of  the  average  northern  specimens — in  all  which  it  agrees  with  the  illnstra- 
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tioii  ■^ivfu  by  Boisduval  and  LeConte.     The  basal  spots  oa  the  uiulcr  surface  of  the 
hind  wings  are  also  reduced  to  two  small,  rouiidisli  spots. 

A  single  female  from  Long  Island  (Graef)  has  the  upper  surface  entirely  l)lackish 
brown  with  no  tawny  scales,  excepting  a  very  few  iucouspicuously  scattered  near  the 
hind  margin  of  the  hind  wings;  the  tails  are  of  the  usual  length,  and  the  extra-mesial 
band  of  the  under  surface  of  the  hind  wings  is  less  tortuous  thau  common.  Length 
of  fore  wing,  13.,"  mm. 

Secondary  sexual  peculiarities.  The  discal  stigma  of  the  male  is  described 
under  the  fore  wing;  the  scales  (46:23)  found  in  it  are  remarkaljle  for  tlioir  large 
size  and  breadth,  as  they  are  less  than  two  and  a  half  times  longer  than  broad,  with 
scarcely  convex  sides,  and  a  general  quadrangular  shape,  the  basal  lobes  distinct  but 
not  prominent. 

Egg  (65:-l).  Prominences gi'anulose,  .11  mm.  apart,  and  .049  mm.  broad;  surface 
of  shell  more  or  less  covered  with  rugosites.  Micropyle  rosette  .22  mm.  in  diameter, 
composed  of  a  central  circle  .00425  mm.  in  diameter,  surrounded  by  sis  oval  cells, 
their  longer  axes  directed  toward  the  centre  and  .025  mm.  long,  the  shorter  .017  mm. 
long;  outside  of  these  are  angular  cells  of  scarcely  larger  size,  averaging  about  .034 
mm.  in  greatest  length.     Color  pale  bluish  green.     Height,  .32  mm.  ;  breadth,  .G2  mm. 

Caterpillar.  First  stage  (71 :  S) .  Head  pallid  yellowish  green,  slightly  iufuscated 
above ;  ocelli  black.  Body  Ijelow  yellowish  green ;  sides  (at  least  late  in  this  stage) 
with  a  liroad,  faint,  reddish  brown  stripe,  its  lower  edge  next  the  upper  limit  of  the 
lateral  fold,  narrowing  anteriorly ;  and  a  narrower  dorsal  baud  of  similar  color  but 
not  so  distinct,  merging  into  the  other  posteriorly,  and,  anteriorly,  fading  out  so  as 
to  be  wholly  absent  from  the  thoracic  segments.     Hairs  Ijrown. 

Seco)id  stage.  Head  pale  greenish  luteous,  the  clypeus  pallid  and  the  labrum  tinged 
with  pink ;  ocelli  pale,  in  a  black  Held ;  mouth  parts  pale  green.  Body  pale,  dull,  lemon 
yellow,  most  conspicuous  on  lateral  fold,  the  markings  of  the  preceding  stage  repeated 
with  slightly  deeper  colors.  Whole  body  also  bristling  with  numerous  and  tilmost 
equally  distributed  brown  hairs,  scarcely  longer  thau  the  middle  segments  of  the  body, 
coarse  and  slightly  tapering  at  tip,  Ijut  equal  elsewhere,  microscopically  spiculiferous. 
Legs  and  prolegs  pale  green.     Spiracles  pallid.     Length,  1.75  mm. 

Last  stage  (75  :  30,  31).  Head  (79 :  27)  pale  green,  incisures  brown,  clypeus  white, 
labrum  testaceous ;  basal  joint  of  antennae  white,  rest  pale  testaceous ;  other  mouth 
parts  pale  testaceous  ;  ocelli  in  a  small  circle,  pale,  with  a  basal  black  annulus. 

Body  rich,  dark  velvety  green,  of  exactly  the  color  of  juniper  leaves,  covered  not 
very  profusely  with  short,  brown  or  brown  tipped,  whitish  pile.  The  most  conspic- 
uous markings  are  supralateral,  broken  rows  of  slightly  oblique,  white,  sublunate 
dashes  on  each  of  the  abdominal  segments,  more  or  less  tinged  with  green,  and  gen- 
erally broadest  in  front ;  and  similar,  but  straighter,  slenderer  and  more  continuous 
streaks  forming  an  infrastigmatal  band;  midway  between  these,  on  the  posterior 
edges  of  the  segments,  is  a  line  of  faint,  olilique,  greenish  white  lines,  far  less  con- 
spicuous. All  these  markings  are  found  also  on  all  the  thoracic  segments,  but  the 
upper  two  series  on  the  first  and  second  segments  are  merged  into  a  large,  transverse, 
and  somewhat  obscure  spot,  on  the  first  segment  sometimes  cuneiform  and  dull 
orange.  There  is  a  slender,  dorsal  thread  of  pale  green,  marked  at  the  incisures  )jy  a 
dark  green  dot.  Spiracles  white.  Legs  pellucid  green,  iufuscated  apically  ;  prolegs, 
green,  the  claws  black.  Length,  15  mm. ;  breadth,  anteriorly,  3.0  mm. ;  posteriorly 
3  mm. 

Chrysalis  (84:30,31).  Rich  wood-brown,  the  head,  thorax  aud  appendages  tend- 
ing to  a  faint,  greenish  luteous,  the  abdomen  to  ferruginous;  after  death  or  eclosion 
becoming  dull  yellowish  brown,  with  a  decided  reddish  tinge,  heavily  marked,  espec- 
ially on  the  under  surface  aud  the  whole  abdomen,  with  vermicular  blotches  of  black- 
ish fuscous.  In  front  of  the  abdomen,  above  and  on  the  sides,  these  markings  are 
mostly  confined  to  roundish  or  transverse  blotches,  irregularly  and  variably  disposed, 
but  not  occupying  more  than  perhaps  an  eiglith  of  the  surface ;  on  tlie  abdomen  they 
are  no  more  regularly  but  more  uniformly  distributed,  and  occupy  nearly  or  quite  half 
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the  surface,  in  a  very  coarse,  irresular  reticulation,  in  wliicli  may  witli  dilliculty  lie 
recognized  a  ceuti-al,  iufralateral  series  of  roundish  spots,  and  a  postero-central, 
.suprastigmatal  scries  of  similar  spots  !j;ro^vini:  sonle^vllat  ol)scurc  posteriorly;  and 
sometimes  a  macular,  infrastiiimatal  stripe;  stiijmiita  liriirlil  luteons,  the  lips  white. 
Tlie  network  of  interlacinir  riilges  is  concoloro\i>  with  the  ground,  the  ridges  distinct 
but  delicate,  low  and  equal,  forming  tolerably  large  cells,  the  lloor  of  which  is  minutely 
punctate,  the  punctae  ovate.  Tlie  sparse,  dark  brown  pile  consists  of  hairs  which  are 
less  than  a  third  as  long  as  the  abdominal  segments,  tipped  with  blackish  fuscous, 
minutely  spiculiferous,  and  seated  on  very  inconspicuous  papillae.  Spiracles  testa- 
ceous, with  white  lips.  Length.  9  mm.;  breadth  in  middle  of  tliorax,  3.1  mm.;  In 
middle  of  abdomen,  4.75  mm. ;  height  of  thorax,  3  mm. ;  of  abdomen,  4. .5  mm. 

Distribution  (23:  7).  Tliis  hutterHy  is  a  menihcr  of  hotli  the  Caroli- 
niiin  and  Alleglianian  taiinas,  bcinsr  tbimd  in  all  the  Atlantic  state.s  from 
northern  Florida  to  Massachusetts.  We  know  very  little  of  its  western 
extension  as  it  has  been  seldom  expressly  recorded,  but  as  it  is  found  in  the 
south  as  far  west  as  nortlnvestorn  Texas  and  in  the  north  to  Dakota  (Mor- 
rison), it  probably  everywiiere  extends  to  the  Great  Plains.  Worthing- 
ton  says  it  occurs  in  Illinois.  .Saunders  records  it  from  Point  Pelee  in 
southern  Ontario,  and  Dimmock  took  it  at  Cumberland  Gap,  Kentucky. 

In  Xew  England  it  occurs  only  in  the  southern  portions  and  seldom  in 
any  great  abundance.  Its  most  northern  known  locality  is  the  vicinity  of 
Boston  where  it  has  been  taken  in  West  Roxbury,  Hyde  Park  and  Dor- 
chester "quite  abimdant"  (Faxon),  Lynn  (ISIcrrill),  Quincy  (P.  S. 
Sprague),  AVyoming  (Morrison),  Cami)ridgc  anil  Alilton  (Harris),  Blue 
Hill  (F.  H.  Sprague)  and  Walpole,  ]\Iass.  (Guild).  It  has  also  been 
found  at  Springfield  (Emery),  Mt.  Tom  (Dimmock),  Holyoke  Range 
(Parker)  and  Holyoke,  Mass.  (Stebbins)  ;  and  at  New  Britain  (Dim- 
mock,  Hulbert.  .Scudder),  Guilford  (Smyth — Yale  Coll.  Mus.),  Farming- 
ton  (Norton)  and  New  Haven,  Conn,  "'abundant"  (Verrill,  Smith. 
Harger — Mus.  Yale  Coll.). 

Haunts.  The  butterfly  ma}'  be  found  about  red  cedars  and  will  hardly 
be  found  where  these  do  not  occur.  The  imder  surface  of  the  wings  of 
the  butterfly  so  closely  resembles  the  color  of  the  leaves  of  the  red  cedar 
that  when  it  has  once  alighted  upon  this  tree  one  can  only  disco\er  it  by 
jarring  the  trunk  and  startling  it  again  to  flight. 

Oviposition.  The  eggn  are  laid  near  the  tips  of  the  blossoming  twigs 
of  red  cedar,  a  large  number  being  found  I)y  ISIr.  Hidbert  and  myself  on 
these  spots,  while  the  less  forward  twigs  vs-ere  sought  in  vain  for  a  single 
egg.  They  were  generally  tucked  in  or  near  the  chinks  of  the  overlap- 
ping scales  but  sometimes  with  no  attempt  at  concealment. 

The  female  lays  with  wings  erect,  first  rubbing  together  the  hind  wings 
slowly  for  a  time,  then  raj>idly,  immediately  after  which  she  hedges  aliout 
as  if  to  get  into  a  good  position,  extends  and  lowers  iier  abdomen,  deposits 
the  Ggg,  withdraws  the  abdomen  and  then  flics  away.  The  sight  of  the 
process  suggested  that  perhaps  the  rubbing  of  the  wings  may  here  be  the 
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mere  result  of  the  correllated  action  of  muscles  with  those  working  to 
force  the  egg  downward  in  the  oviduct.  The  duration  of  tlic  egg  varies, 
but  averages  about  a  week. 

Food  plant.  Boisduval  and  LeConte,  on  the  authoiuty  of  Abbot,  state 
that  this  caterpillar  feeds  on  Smilax — hence  the  name  they  gave ;  but  in 
the  north  it  occurs  only  where  Smilax  does  not  grow,  and  it  is  the  univer- 
sal opinion  of  those  who  have  sought  its  haunts  that  here  it  feeds  only  upon 
red  cedar  (Juniperus  virginiana  Linn.).  It  has  always  been  observed  in 
the  close  vicinity  of  this  tree,  and  independent  notes  to  the  same  effect 
have  been  contributed  by  Messrs.  Merrill,  Verrill  and  Faxon.  Mr. 
Faxon  has  for  many  years  obtained  specimens  flying  about  an  isolated 
cedar  in  the  vicinity  of  Boston,  and  within  a  year  or  two  Mr.  E.  M.  Hul- 
bert  and  I  obtained  eggs  in  abundance  from  this  tree,  where  indeed  we 
saw  the  butterfly  ovipositing  and  on  which  we  have  since  raised  it. 

Habits  of  the  caterpillar.  The  color  of  the  caterpillar  is  so  exactly 
of  tlie  same  rich  green  as  the  plant  on  which  it  feeds  that  it  is  admirably 
protected.  It  feeds  on  the  tips  of  the  sprigs,  covering  the  head  with  the 
first  thoracic  segment  as  with  a  cowl  while  feeding,  so  that  one  would  not 
know  it  was  at  work  but  for  the  regular  muscular  movements  of  the 
body.  The  excrement  is  of  remarkably  large  size,  the  pellets  of  tlie  full 
grown  larva  measuring  a  millimetre  in  diameter.  It  takes  the  catcr])illar 
a  little  more  than  five  weeks  to  grow  to  maturity. 

Life  history.  This  insect  is  double  brooded,  the  earliest  butterflies 
appearing  about  the  first  of  May — sometimes  not  until  the  7th  or  10th ; 
they  become  abundant  by  the  15th  or  20th  and  continue  on  the  wing 
throughout  June.  The  eggs,  which  they  begin  to  lay  about  the  middle  of 
May,  hatch  in  about  a  week,  and  the  caterpillars  take  five  or  six  weeks 
for  their  growth,  so  that  they  begin  to  go  into  chrysalis  toward  the  end 
of  June  ;  some  of  these  chrysalids,  in  the  opinion  of  Mr.  Plulbert  who  has 
raised  them  in  Connecticut,  remain  unhatched  until  the  following  spring  ; 
others  hatch  in  about  a  fortnight,  and  the  second  brood  appears  about  the 
20th  of  July  and  continues  into  August,  much  less  abundant  than  the  first. 
The  chrysalids  from  the  eggs  laid  by  this  brood  pass  the  winter. 

In  the  south,  Abbot  bred  larvae  which  changed  to  chrysalis  and  emerged 
in  thirteen  days  in  April,  so  that  the  butterfly  there  is  probably  triple 
brooded  or  polygoneutic. 

Habits  of  the  butterfly.  Dr.  Harris  observed  that  this  pretty  but- 
terfly was  fond  of  the  flowers  of  mouse  ear,  Antennaria  plantaginifolia,  in 
spring,  and  in  August  of  those  of  the  spearmint  (^Mentha).  Professor 
Parker  also  found  it  early  in  August  on  flowers  of  the  mountain  mint, 
Pyenanthemum  incanum  and  Abbot  says  the  butterfly  "frequents  black- 
berry blossoms  in  the  neighborhood  of  Savannah."  Sumac  (Rhus)  has 
also  a  great  attraction  for  it.     The  butterfly  is  extremely  active  and  when 
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playing  with  its  mates  or  pursuing  the  female,  may  generally  be  seen 
around  the  tops  of  cedars,  of  a  height  of  about  twenty  feet.  Here  each 
takes  up  position  ready  to  have  a  scrimmage  with  the  first  one  that  ven- 
tures on  the  wing,  and  then  three  or  four  may  often  be  seen  whirling  in 
circles  about  the  tree-spires  with  wonderful  rajtidity,  a  play  which  ceases 
almost  as  suddenly  as  it  begins. 

Postures,  ^^'hen  walking,  the  body  is  inclined  at  an  angle  of  about 
20°,  the  tip  trailing  and  the  inner  border  of  the  hind  wings  parallel  with 
the  surface  ;  the  wings  are  elevated,  closely  compressed  and  the  hind  pair 
scarcely  at  all  concealed  by  the  fore  wings  ;  the  antennae  are  spread  at  an 
angle  of  G5°-70°  and  viewed  from  above  appear  straight,  but  they  curve 
a  little  downward  and  the  clubs  a  little  upward  so  as  in  general  to  droop 
a  little  below  the  plane  of  the  body. 

"When  at  rest,  the  wings  are  held  in  the  same  po.sition,  but  the  antennae 
diverge  from  85°  to  95°,  and  while  retaining  the  same  or  a  slightly  less 
curve,  are  in  general  parallel  with  the  body  or  even  raised  a  very  little 
above  it ;  the  wings  are  often  inclined  from  the  vertical,  sometimes  as 
much  as  45° ;  on  alighting,  the  butterfly,  of  whichever  sex,  often  rubs  the 
hind  wings  together.    The  action  of  the  female  in  laying  is  described  above. 

When  at  complete  rest,  the  fore  wings  are  dropped  a  little,  although 
never  farther  than  would  bring  the  costal  edge  of  the  hind  wings  to  the 
lowest  median  nervule  of  the  fore  wings  ;  the  antennae  then  diverge  as 
much  as  95°  and  are  raised  above  the  plane  of  the  body  at  an  angle  of  at 
least  15°. 

Desiderata.  The  inland  distribution  of  this  insect,  its  food  in  the  lar- 
val state  in  the  south,  the  history  of  the  second  brood,  the  proportion  of 
early  chrysalids  which  hibernate,  and  the  possible  parasites  of  the  insect 
are  desirable  subjects  of  investigation. 
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THECLA  FABRICIUS. 

Thecla  Fabr.,  III.  Mag.,  vi :  286  (1807).     Type— Pap.  spini  Wien.  Verz. 

Meng  SummervOgli  schOner  Art 
Eit  uiitenii  Bode  wohl  verwahrt; 
Es  lift  kei  Chumincr  uml  kei  Clil.ig, 
Uiul  wartet  u(  si  Ostertag ; 
Uml  gangs  au  laiig,  er  eluiunt  eiuol 
UikI  sider  scblofts  unci 's  isch  em  wohl. 

Hebel.— Z)er  Winter. 

Imago  (58:4).  Head  small,  densely  clothed  with  scales,  and  above  with  short 
hairs:  (in  the  front  the  hairs  are  exceedingly  short  and  sparsely  scattered.  Front  not 
at  .all  ])rominent.  .almost  tl.at,  barely  surpassing  the  front  of  the  eyes,  slightly  sunken 
down  the  middle  above,  below  very  slightly  tumid ;  twice  as  high  as  broad,  or  a  very 
little  less  than  that,  from  two-thirds  to  three-quarters  the  width  of  the  eyes  as  seen 
in  front ;  upper  border  raised  to  a  very  slight  ridge  in  the  middle  third,  the  corners 
considerably  hollowed  in  front  of  the  eyes,  lower  border  strongly  arched.  Vertex  a 
very  little  tumid  in  the  middle,  with  a  slight  sign  of  a  transverse  ridge  behind  the 
middle,  on  either  side  forming  a  swollen  buttress  to  the  base  of  the  antenna,  and 
separated  from  the  occiput  by  a  broad,  transverse  furrow  varying  in  depth,  but  always 
conspicuous.  Eyes  rather  Large  and  full,  very  sparsely  and  very  briefly  pilose, 
excepting  on  the  up])er  third.  Antennae  inserted  with  the  hinder  edge  of  their  bases 
just  in  front  of  the  middle  of  the  summit  and  separated  from  each  other  by  three- 
quarters  the  width  of  the  anteuual  pit;  about  half  as  long  again  as  the  abdomen,  con- 
sisting of  from  twenty-eight  to  thirty  joints,  of  which  from  eleven  to  fourteen  form 
the  cylindrical  club ;  usually  the  latter  is  very  gradually  thickened,  always  but  slightly, 
being  scarcely  twice  as  wide  as  the  stalk ;  it  is,  however,  fully  eight  times  longer  than 
broad,  and  the  tip  is  very  bluntly  rounded,  four  or  five  joints  entering  into  the  dimi- 
nution of  size,  but  only  the  last  two  to  any  considerable  extent.  Palpi  rather  slender, 
fully  half  as  long  again  as  the  eyes,  the  terminal  joint  aljout  three-quarters  the  length 
of  the  penultimate  and  clothed  with  recumbent  scales,  the  other  heavily  clothed, 
especially  beneath,  with  long  scales,  closely  compressed  in  a  vertical  plane. 

Patagia  exceedingly  long  and  slender,  arched  and  very  slightly  convex,  three  or 
four  times  longer  than  broad,  roundly  shouldered  on  the  inner  margin  near  the  base, 
the  basal  half,  or  a  very  little  more  than  the  basal  half,  narrowing  regularly  but 
slowly,  the  apical  half,  which  is  not  more  than  half  as  broad  as  the  widest  portion, 
nearly  or  quite  equal,  terminating  in  a  broadly  rounded  apex,  the  inner  border  through- 
out nearly  or  quite  straight. 

Pore  wings  (39:  11)  about  half  as  long  again  as  broad,  the  costal  border  pretty 
strongly  convex  and  almost  bent  on  the  basal  fourth,  the  middle  half  straight,  the 
apical  fourth  very  gently  curved  backward,  the  outer  angle  more  than  a  right  angle, 
scarcely  rounded.  Outer  margin  very  gently  and  pretty  regularly  curved,  apparently 
slightly  more  so  in  the  ?  than  in  the  ^  ,  having  a  general  direction  at  an  angle  of  about 
60°  with  the  middle  of  the  costal  margin ;  the  inner  margin  straight,  the  outer  angle 
rounded  off.  Costal  nervure  terminating  just  beyond  the  tip  of  the  cell;  subcostal 
nervure  with  three  superior  branches;  the  first  arising  at  or  a  little  beyond  the  middle 
of  the  outer  four-fifths  of  the  cell ;  second  midway  or  a  little  further  between  this 
and  the  apex  of  the  cell  ( $ ),  or  less  th.an  one-third  the  distance  to  the  same  (<J) ;  the 
third  at  or  just  beyond  the  tip  of  the  cell  (?),  or  midway  between  the  origin  of  the 
first  and  the  tip  of  the  cell  ( ^ ) ;  the  main  stem  beyond  the  origin  of  the  second  branch 
either  straight  (?).  or  strongly  arcuate,  convexity  downwai'd,  to  a  little  beyond  the 
tip  of  the  cell  and  then  straight  ($);  cross  vein  closing  the  cell  transverse,  very 
feebly  developed  excepting  next  the  main  subcostal  nervure.  Thecla  Ontario,  how- 
ever, diflers  so  much  from  the  others  that  it  is  separately  described  under  the  species. 
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lliiul  ■wins,'!*  with  the  costal  miii'iiin  nillici-  lull  :iinl  convex,  a  little  straightened  in 
the  middle,  curviiiic  haokward  roundly  at  the  tip,  joiiiiiii;  tlie  curve  of  the  outer  mar- 
gin, whicli  is  a  little  full  at  the  middle  subcostal  nervule,  especially  in  tlie  $  ,  but 
beyond  that  pretty  reirularly  and  broadly  rounded,  more  or  less  obscurely  angulateil 
at  the  lower  median  nervule,  where  there  is  always  a  long  and  slender  thread-like  tail, 
longer  than  the  width  of  an  interspace  at  its  base ;  there  is  also  a  secondary  very 
slight  projection  at  the  tip  of  the  middle  median  nervule;  the  inner  margin  is  rather 
broadly  convex,  more  strongly  next  the  base,  and  just  before  the  tip  angularly, 
though  but  little,  emarginate.  Submedian  nervui-e  terminating  on  the  outer  border, 
just  by  the  anal  angle;  internal  nervure  terminating  beyond  the  middle  of  the  inner 
margin. 

Androconia  slender,  sublanceolate,  about  I'our  times  as  long  as  broad,  subequal  but 
tapering  slightly  on  apical  half,  the  apex  broadly  rounded,  the  stalk  very  long. 

Fore  tibiae  about  three-quarters  the  length  of  the  hind  tibiae,  the  fore  legs  similarly 
developed  in  the  two  sexes,  excepting  at  the  terminal  tarsal  joint,  and  with  the  same 
exception  and  the  nakedness  of  the  tibial  spurs,  resembling  the  other  legs  very 
closely ;  fore  tarsi  but  little  shorter  than  the  tibiae,  the  last  tarsal  joint  either 
developed  as  in  the  other  legs  (?) ;  or  very  small,  similar  to  the  preceding  joints 
bearing  at  its  unenlarged  extremity  simply  a  pair  of  slightly  curved  spines,  dif- 
fering in  no  respect  Trom  the  others  behind  and  having  Its  upper  surface  thickly 
covered  with  extremely  short  hairs  (J).  All  the  femora  of  the  male  (and  male 
only)  heavily  fringed  beneath  with  long  hairs.  Middle  tibiae  more  than  sis-sevenths 
the  length  of  the  hind  pair,  armed  beneath  with  a  very  few  short  and  slender  spines, 
and  at  tip  with  rather  long,  tapering,  scaly  spurs.  First  joint  of  tarsi  more  than 
equalling  the  rest  taken  together,  the  others  nearly  equal,  all  furnished  beneath  on 
either  side  with  a  clustered  mass  or  row  of  small,  not  very  slender,  crowded  spines, 
a  single  one  on  either  side  of  the  apex  of  each  joint  being  longer,  spur-like.  Claws 
small,  strongly  compressed,  tapering  to  a  fine  point,  strongly  curved  or  bent  before 
the  middle,  with  a  small,  basal,  triangular,  laminate  tooth  beneath ;  paronychia  simple, 
slender,  nearly  equal,  curving  a  little  in  tlie  opposite  direction  to  the  hook,  than  which 
it  is  a  little  shorter;  pulvillus  very  minute,  thrust  forward,  nearly  circular. 

Male  abdominal  appendages  :  upper  organ  with  such  broad  alations  as  to  leave  in  the 
middle  behind  a  broad,  deep  notch,  the  bottom  of  which  is  squarely  cut;  the  alations 
tumid,  well  rounded,  of  about  equal  length  and  breadth;  lateral  amis  very  long, 
slender,  tapering,  finely  pointed,  strongly  recurved  and  wholly  concealed  next  the 
inner  surface  of  the  alations;  clasps  about  as  long  as  the  upper  organ,  straight  and 
rather  slender,  a  little  gibbous  on  the  basal  half,  beyond  tapering,  but  very  bluntly 
pointed. 

Egg.  Depressed  echinoid-shaped,  as  broad  at  base  as  at  summit,  a  little  depressed 
and  Infnndibuliform  at  the  middle  of  the  summit,  covered  everywhere  with  greatly 
and  abruptly  elevated  prominences,  connected  with  all  about  them  by  heavy  well- 
defined  ridges,  scarcely  disposed  In  rows,  leaving  between  the  ridges  deep  hollows 
with  abrupt  sides,  above  becoming  sm.aller  and  confused,  the  openings  between  the 
ridges  assuming  more  the  form  of  pits  on  an  otherwise  uniform  surface.  Micropyle 
sunken  in  a  not  very  deep  pit,  obscure,  consisting  of  a  few  rather  large,  oval  cells 
around  a  minute,  central,  circular  cell,  and  surrounded  by  a  very  few  roundish  cells  of 
about  the  same  size,  their  walls  faint,  but  not  very  delicate. 

Caterpillar  at  birth.  Body  of  nearly  equal  diameter  throughout.  The  last  com- 
pound segment  tapering  and  rounded  at  the  tip,  flattened  on  the  dorsal  area  np  to  the 
laterodorsal  line;  below  this  sloping  to  the  somewhat  laterally  produced  infrastig- 
matal  margin.  Laterodorsal  series  of  hairs  consisting,  upon  the  abdomen,  of  larger, 
centrally  situated,  curving  hairs,  about  as  long  as  two  segments,  and  outside  and  a 
little  posterior  to  them  similar,  but  shorter  and  more  recumbent,  backward  directed 
hairs,  one  of  each  to  a  segment  in  each  row.  The  hairs  below  the  spiracles  con- 
sist of  three  on  each  side,  on  each  segment,  one  very  long,  central  one,  and  two 
shorter,  anteriorly  placed,  the  upper  the  longer.     Midway  between  the  laterodorsal, 
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hair-bearing  papillae  and  the  spiracles,  but  nearer  the  former,  is  a  series  of  round, 
smooth,  hemispherical  lenticles  situated  in  the  middle  of  the  antei'ior  lialf  of  all  the 
segments,  both  thoracic  and  abdominal,  excepting  the  large  first  thoracic  segment. 
The  laterodorsal  and  substigmatal  series  of  hair-bearing  papillae  are  also  repeated  ou 
the  third  thoracic  segment,  and  to  a  certain  extent  on  the  otliers,  witli  certain  changes 
of  position  and  the  addition  of  others.  No  laterostigmatal  series  of  hair-bearing 
papillae.  On  the  last  compound  abdominal  segment  the  hairless  lenticles  of  the  lateral 
row  forms  one  of  a  series  of  five  on  eitlier  side :  three  larger,  equidistant  ones  placed 
in  an  open  curve  diverging  posteriorly  from  the  opposite  set,  and  two  smaller  ones 
posterior  to  these,  one  behind  and  a  little  outside  the  other  in  the  laterodorsal  region. 

Mature  caterpillar.  Head  small,  smooth,  rather  appressed  in  front,  rounded,  a 
few  long  hairs  about  the  ocelli ;  broadest  above  the  middle,  well  rounded  below ;  tri- 
aiigU^  half  as  high  again  as  broad,  reaching  about  two-thirds  way  up  the  front.  Sec- 
ond joint  of  antennae  broader  than  long,  cylindrical  but  tapering,  third  as  long  as  the 
second,  but  only  half  as  broad,  cylindrical,  barely  tapering;  fourth  a  minute  wartlet 
by  the  side  of  a  long,  slightly  curved  hair.  Ocelli  six  in  number,  three  above  nearly 
touching  each  other  in  a  slightly  curved  row,  its  convexity  forward  and  upward,  in 
front  three  in  a  straight  row  along  the  base  of  the  antennae,  the  upper  being  the  ante- 
rior one  of  the  previously  mentioned  row,  situated  at  a  distance  from  each  other  less 
than  the  diameter  of  one  of  them ;  and  a  sixth  behind  the  lowest  of  the  last  row,  so 
far  as  to  form  a  right  angle  with  it  and  the  uppermost  of  all  the  ocelli ;  all  of  equal 
size,  the  sixth  flat,  the  others  convex.  Labrum  pretty  large,  fully  twice  as  broad  as 
long,  the  front  roundly  excised  to  a  moderate  depth  in  the  middle,  either  lateral  half 
well  rounded  in  front.  Mandibles  short  and  quite  broad,  the  edge  slightly  wrinkled 
and  sinuous,  scarcely  denticulate.  Maxillary  palpi  with  the  basal  joint  bearing  an 
inner  and  an  outer  palp,  the  basal  joint  of  the  outer  cylindrical,  broader  than  long; 
second  cylindrical,  twice  as  broad  as  long,  and  two-thirds  as  stout  as  the  preceding, 
the  apical  joint  similar  to  it,  but  only  half  as  broad  and  tapering  slightly,  the  inner 
palp  consisting  of  two  joints  similar  to  the  apical  two  of  its  neighbor,  but  a  little 
smaller.  Spinneret  small  and  linear.  Labial  palpi  apparently  consisting  of  a  single 
cylindrical,  very  slender  joint. 

Body  marked  with  longitudinal  and  oblique  stripes  and  bands,  pretty  regularly 
arched  longitudinally,  but  elevated  more  anteriorly  than  posteriorly,  and  sloping 
almost  uniformly  over  the  whole  abdomen,  but  more  rapidly  on  the  last  two  seg- 
ments; viewed  from  above  elliptical,  the  anterior  border  broadly  rounded,  broadest 
on  the  middle  of  the  thoracic  segments,  tapering  posteriorly  very  gently  to  the 
seventh  abdominal  segment ;  behind  narrowing  to  a  more  sharply  rounded  tip ; 
dorsal  area  narrow,  flat  or  slightly  sulcate;  sides  pretty  high,  tectiform;  substig- 
matal fold  rather  prominent,  uniform ;  segments  not  at  all  arched  or  prominent. 
Skin  delicately  shagreened,  the  whole  upper  surface  covered  uniformly  and  some- 
what frequently  with  minute  warts,  emitting  short,  erect,  inconspicuous  hairs; 
upon  the  summit  and  anterior  portion  of  the  first  thoracic  segment  they  are  twice  or 
thrice  as  long  and  stouter,  and  there  is  also  a  series  of  similar  hairs  upon  the  latero- 
dorsal ridge  and  the  substigmatal  fold,  a  good  many  hairs  to  each  segment.  The 
short  hairs  are  of  uniform  thickness  throughout,  smooth  and  round  tipped;  the  long 
ones  taper  very  slightly,  are  not  delicately  pointed,  and  are  uniformly,  distantly,  and 
very  delicately  spiculiferous.  Spiracles  very  small,  almost  round,  or  a  very  little 
ovate.  Legs  very  small,  tapering,  the  last  joint  very  slender,  the  claw  minute,  deli- 
cate, curving  considerably  and  regularly.  Prolegs  very  short,  rather  stout,  each  fur- 
nished at  tip  with  a  double  pad  and  each  pad  with  a  double  crescentic  row  of  rather 
slender  claws. 

Chrysalis.  Viewed  from  above  the  outline  of  the  body  is  a  little  more  than  twice 
as  long  as  broad,  composed  of  two  longitudinally  contiguous,  broad  and  short  ovals, 
one  about  five-eighths  of  the  whole,  formed  by  the  abdomen,  and  one  by  the  parts  in 
front ;  the  latter  is  considerably  shorter  and  but  slightly  narrower  than  the  former, 
scarcely  narrowing  behind  at  its  junction  with  the  abdomen,  narrowing  somewliat 
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ami  well  arolioil  in  front,  tho  pi-oniinenco  of  tl\e  hoiiil  scarcely  cansing  any  lack  of 
rcirnhirity  in  the  curve,  tlie  basal  wing  tiil)ercle  scarcely  perceptible;  the  abdomen 
quite  reijnlar  and  eiiual  in  its  curve,  the  posterior  end  beinj;  pretty  broadly  rounded. 
Viewed  laterally  tlie  division  between  thora.x  and  abdomen  is  marked  by  only  a  small, 
rounded  hoUowinj;;;  the  thorax  is  most  pvoniincnt  just  behind  the  middle  of  the  meso- 
thoras,  and  curves  forward  with  a  full  and  rather  rapid,  pretty  regular,  downward 
arch,  the  same  curve  continued  backward  posteriorly  with  perfect  regularity ;  the 
abdomen  is  roundly  and  regularly  arched,  highest,  and  slightly  higher  than  the  thorax, 
at  the  tliird  and  foni'th  segments,  the  posterior  end  of  the  body  sloping  about  as 
rapidly  tliough  generally  a  little  less  than  the  anterior,  the  apical  half  of  the  ninth  ab- 
dominal segment  being  perpendicular.  Transversely  the  middle  of  the  thorax  is  wcl\ 
archetl,  but  considerably  and  rather  broadly  lioUowed  in  tlie  middle  of  each  of  sides, 
tlie  summit  well  rounded;  transversely  the  middle  of  the  abdomen  is  very  broadly  and 
regularly  rounded,  forming  a  scarcely  depressed  semicircle.  Three-flfths  of  the 
tongue  exposed,  the  inner  sides  of  the  legs  having  the  tongue  interposed  between 
them.  Basal  wing  prominences  consisting  of  exceedingly  slight,  transverse, 
oblique,  low  ridges.  Posterior  border  of  the  wings  straight.  Whole  body  covered 
with  an  interlacing,  delicate  network  of  raised  lines,  distinct  under  a  lens,  their  points 
of  intersection  generally  raised  a  little  and  bearing  a  little  wart;  other  independent 
warts  in  the  cells,  broader  than  high,  give  rise  to  spiculiferous  hairs,  generally  rather 
short,  sometimes  very  short.  Ilooklcts  short  and  very  slender,  the  stem  efiual,  curved 
somewhat  at  the  tip,  bearing  a  sudden  lenticular  expansion,  which  is  bent  downward 
almost  upon  the  stem,  the  lateral  portions  a  little  produced  downward,  the  expansion 
three  times  as  broad  as  the  stem. 

This  group  of  tailed  Theclidi  occurs  in  the  north  temperate  zone  of 
both  hemispheres,  in  each  of  which  it  extends  across  the  entire  continent. 
It  is  one  of  the  most  abundantly  represented  genera  of  our  fauna  ;  no  less 
than  five  species  occiu'  within  the  limits  of  New  England  ;  all  of  them 
extend  some  distance  to  the  west,  most  of  them  a  considerable  distance 
to  the  south  and  nearly  or  quite  all  a  short  distance  to  the  north  ;  only 
one  or  two  are  at  all  common  and  one  is  exceedingly  rare. 

The  butterflies  of  this  group  are  about  the  medium  size  for  Theclidi  and 
of  very  elegant  form  ;  their  hind  wings  are  furnished  with  two  thread-like 
tails  of  unequal  length,  their  upper  surface  is  uniform  blackish  brown, 
occasionally  ornamented  at  the  base  of  the  tails  with  a  brilliant  orange 
spot ;  beneath  they  are  of  various  shades  of  gray  or  light  brown  with 
double  or  triple,  more  or  less  complete,  common,  marginal  rows  of  small, 
pale  spots  or  streaks,  and  on  the  hind  wings  a  series  of  colored  crescents, 
which  become  quite  large  and  conspicuous  beside  the  anal  angle.  The 
fore  wings  of  the  male  are  furnished  with  an  obovate  discal  spot. 

The  butterflies  are  all  single  brooded,  and  appear  in  the  New  England 
region  about  the  beginning  of  July  and  lay  their  eggs  about  the  end  of 
the  month.  The  eggs  in  some  cases  do  not  hatch  until  spring,  or  if  they 
do,  the  caterpillar  probably  hibernates  without  feeding,  and  the  instct  re- 
mains in  the  chrysalis  state — generally  in  June — from  eight  to  seventeen 
days.  The  caterpillars  feed  almost  exclusively  upon  the  leaves  of  trees 
or   large  woody  shrubs. 

The  transformations  of  all  but  one  of  our  species   have   been   studied. 
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The  eo-o-8  are  of  a  depressed  echinoid  shape,  covered  with  strong  and 
rather  coarse  prominences  and  ridges,  arranged  with  a  certain  degree  of 
regularity. 

The  caterpillars  are  somewhat  elliptic  as  viewed  from  above,  pretty 
regularly  arched,  but  highest  in  front ;  they  are  generally  green  with  a 
darker  dorsal  stripe  and  a  lateral  series  of  darker,  slender,  oblique  stripes 
or  streaks. 

The  chrysalids  are  about  twice  as  long  as  broad,  well  rounded  and 
arched,  the  surface  covered  with  a  delicate  lace-work  of  raised  lines  ;  they 
are  usually  dark,  dull  brown. 


EXCURSUS   XXXI.— SEXUAL  DIVERSITY  IN  LEGS,     WINGS 
AND   SCALE  ARRANGEMENT. 

Eftsoones  that  Damzell,  by  her  heavenly  might, 
She  tuni'd  into  a  winged  Butterflie. 
In  the  wide  aire  to  make  her  waudring  flight ; 
And  all  those  flowres,  with  which  so  prentiouslie 
Her  lap  she  filled  had,  that  bred  her  spight, 
She  placed  in  her  wings,  for  memorie 
Of  her  pretended  crime,  though  crime  none  were : 
Since  which  that  Flie  them  in  her  wings  doth  beare. 
Spenser.— JtfaiopoJjnos. 

In  a  previous  excursus  on  antigeny*  we  called  attention  to  some  of  the 
differences  between  the  sexes  as  seen  at  first  glance  in  the  color  or  color 
pattern  of  the  wings.  Antigeny,  however,  does  not  confine  itself  to  such 
superficial  appearances.  It  is  seen  quite  as  much  in  the  more  essential 
features  of  the  structure,  in  the  wings,  the  legs,  and  occasionally  e-\'eu  in 
the  antennae. 

Sometimes  it  affects  the  contour  of  the  wings.  Indeed,  it  is  a  very 
common  thing  to  see  such  differences  as  appear  in  Chlorippe,  illustrated 
on  pi.  16,  fig.  7,  where,  besides  minor  differences,  the  hind  wings  of  the 
female  are  full  and  rounded,  while  those  of  the  male  are  angulate,  the 
outer  margin  being  nearly  straight.  The  hind  wings  of  our  species  of 
Pieris  also  differ  considerably,  those  of  the  male  being  more  prominent  at 
the  extremity  of  the  subcostal  nervules  while  those  of  the  female  are  more 
regularly  rounded .  But  the  most  conspicuous  case  among  our  own  but- 
terflies is  in  Strymon  titus,  where  the  fore  wdngs  of  the  male  have 
a  pointed  tip,  and  the  hind  wings  have  the  inner  angle  sharply  defined  ; 
while  in  the  female  both  the  tip  of  the  fore  wings  and  the  inner  angle  of 
the  hind  wings  are  broadly  rounded. 

So,  too,  sexual  dimorphism  may  affect  the  direction  of  the  veins  of  the 
wings  ;  usually  the  difference  between  the  sexes  is  slight  and  concerns  the 
point  of  origin  of  one  or  two  of  the  upper  branches  of  the  subcostal  vein 

»  See  p.  531. 
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of  the  front  wings  ;  but  occasionally  it  is  very  marked,  as  in  many  of  the 
hair  streaks,  where  the  branches  of  the  subcostal  vein  near  the  end  of  the 
cell  are  thrown  far  out  of  place  to  accommodate  a  patch  of  j)cculiar 
crowded  scales.  This  patch  itself,  moreover,  is  a  feature  of  the  males 
alone,  and  occurs  in  many  hair  streaks  where  the  position  of  the  vein  is 
not  altered. 

One  of  the  most  curious  patches  of  this  kind  is  found  in  the  males  of 
certain  yellow  butterflies,  of  the  genus  Eurymus,  although  wholly  absent 
from  others  intimately  allied  to  them  ;  it  is  a  little  patch  of  lustreless 
scales  which  occurs  at  that  part  of  the  base  of  the  hind  wings  which  is 
always  covered  by  the  front  wings,  so  that  it  is  quite  concealed  ft-om  sight. 

Patches  of  a  different  nature  also  mark  the  male  sex ;  thus  next  the 
middle  of  the  lower  median  vein  of  the  hind  wings  of  Anosia  plexippus 
and  in  some  of  its  allies,  we  have  a  thickening  and  inversion  of  the  mem- 
brane, forming  a  little  pocket  and  conspicuous  from  its  covering  of  black 
scales. 

In  certain  swallow  tails,  as  in  our  Laertias  philenor,  the  inner  border 
of  the  hind  wings  of  the  male  is  folded  back  upon  itself,  concealing  some 
pure  white  floss-like  scales  and  hairs,  which  are  apparently  exposed  at  the 
will  of  the  creature,  when  it  is  moving  forward  in  flight. 

Then,  again,  there  is  much  variety  of  male  adorment  in  special  modifi- 
cations of  hairs  or  scales  ujion  the  wings  ;  the  patch  of  the  hair  streaks, 
just  mentioned,  is  one  instance  of  this  ;  another  example  is  found  among 
the  fritillaries  in  a  row  of  long,  fulvous,  partially  erect  hairs  along  the 
upper  edge  of  the  cell  of  the  hind  wings  ;  this  is  accompanied  by  a  curious 
apparent  thickening  of  the  veins  in  the  middle  of  the  fore  wing,  due  al- 
together to  the  presence  of  a  multitude  of  small  and  densely  clustered 
black  scales  crowded  against  the  veins  at  this  point.  A  faint  oblique 
patch  of  minute  and  crowded  lustreless  scales,  accompanied  by  long  silky 
hairs,  is  often  seen  crossing  the  wings  of  some  of  the  satyrs  or  meadow- 
browns  ;  and  if  we  were  to  go  for  our  examples  outside  the  range  of  our 
own  species,  these  examples  might  be  multiplied  indefinitely. 

Sexual  dimorphism  shows  itself  in  the  legs  in  the  proj^ortional  length  of 
the  different  pairs  in  the  two  sexes,  in  the  special  development  of  certain 
joints,  in  the  appendages,  and  in  the  clothing.  It  appears  remarkably  in 
the  appendages  of  the  two  higher  families  of  butterflies,  Nymphalidae  and 
Lycaenidae,  and  especially  in  the  latter  family,  where  the  terminal  appen- 
dages of  the  fore  legs  are  nearly  or  quite  lost  in  the  males,  and  are  as 
conspicuous  as  on  the  other  legs  in  the  female.  I  have  not  discovered 
that  the  differences  in  the  length  of  the  leg-joints  follow  any  general  law, 
although  there  are  few  of  our  butterflies  whose  sexes  do  not  vary  in  this 
particular  ;  this  form  of  antigeny  is  also  most  conspicuous  in  tlic  Lycaenidae. 
The  males  of  certain  Chrysophanidi   (Chrysophanus,    Epidemia,    Ileodes, 
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Feniseca)  also  present  another  curious  feature  in  a  tumid  swelling  of  the 
basal  joint  of  the  middle  and  hind  tarsi.  Finally,  the  fore  legs  of  the 
males  of  Nviii])halidae  are  frequently  furnished  with  a  sjtreading  brush  of 
hairs  :  or,  in  other  butterflies,  the  thighs  and  shanks  of  the  middle  and  hind 
legs  are  supplied  with  curious  pencils  or  fringes  of  stiff  hair,  which  appear 
to  have  the  same  significance  as  similar  adornments  in  higher  animals. 

There  are  still  further  ways  in  which  this  form  of  antigeny  could  be 
illustrated  from  the  members  of  the  lowest  family,  but  these  are  so  interest- 
ing from  several  points  of  view,  and  so  universal  in  the  family  that  we 
will  reserve  them  for  separate  treatment. 

*»*  For  references,  see  the  bibliography  on  p.  535,  at  the  end  of  Excursus  XVI. 


Table  of  the  species  of  Thecla,  based  on  the  egg. 

Erect  filaments  at  cell  angles  very  long  ami  slender,  tapering  to  a  point liparops. 

Erect  filaments  comparatively  short,  thick  and  blunt. 
Filaments  apically  truncate. 

Filaments  closely  crowded,  stout,  as  broad  as  heiglit  above  cell  walls calanus. 

Filaments   rather  distant,  slender,  higher  tlian  broad,  sometimes  twice  as  high  as 

broad acadica. 

Filaments  apically  rounded edwardsii. 

(Ontario  unknown). 

Material  is  not  at  hand  for  a  satisfactory  table  based  on  the  caterpillar  at  birth. 
Table  of  species,  based  on  the  mature  caterpillar. 

Head  black edwardsii. 

Head  green  or  pale  greenish  brown. 

Head  with  a  transverse  Ijlack  belt  across  whole  lower  part  of  face liparops. 

Head  at  most  only  infuscated  below  or  with  a  black  stripe  confined  to  the  base  of  the 
frontal  triangle. 
Body  nearly  equal,  tapering  only  on  the  last  three  or  four  segments,  so  that  the 

hinder  end  is  moderately  broad calanus. 

Body  tapering   considerably   from   in    front  of   the   middle  backward,  so  that  the 

hinder  end  is  very  slender acadica. 

(Ontario  unknown). 

Table  of  species,  based  on  the  chrysalis. 

Body  covered  with  h.airs  half  as  long  as  one  of  the  abdominal  segments liparops. 

Hairs  of  body  hardly  if  any  more  than  one-fourth  as  long  as  one  of  the  abdominal  segments. 
Tracery  of  raised  lines  on  body  no  higher  at  the  intersection  of  the  cells  than  elsewhere. . . . 

calanus. 
Tracery  of  raised  lines  with  distinct  though  minute  wart-like  elevations  at  the  intersection 
of  the  cells. 

Cells  of  tracery  small;  hairs  very  short,  their  spicules  obscure ed'wardsii. 

Cells  of  tracery  large ;  hairs  moderately  long,  their  spicules  distinct acadica. 

(Ontario  unknown.) 
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Table  of  species,  based  on  the  imago. 

Dsrkcr  colors  of  llie  l).aiul  crossing  miiUIlo  of  outer  half  of  iiiulor  surface  of  fore  wing  edged 
on  the  exterior,  l)Ut   not   on  interior,  side  with   white;  upper  veinlet  closing  the  cell   bent 

strongly,  the  lower  limb  enormously  elongated Ontario. 

These  same  darker  colors  edged  on  l)otli  sides  with  white;  upper  veinlet  closing  cell  straight,  no 
longer  than  the  lower. 
These  same  colors  forming  quadrate  spots,  generally  edged  only  with  straight  white 
lines  on  exterior  and  interior  sides. 
The  white  edging  forming  a  broken  line  by  being  cousiderably  shifted  in  |)Osition  on 

cither  side  of  the  nicilian  area ..liparops. 

Th<>  white  edging  forming  a  continuous  or  crcnulate  line calanus. 

These  colors  forming  circular  spots,  generally  completely  encircled  with  white. 

Ground  color  of  under  surface  slate  brown edwardsii. 

Ground  color  of  under  surf  ace  pearl  gray acadica. 


THECLA  ONTARIO  —The  northern  hair  streak. 

[The  northern  hair  streak  (Scudder) ;  Ontario  streakeil  butterfly  Maynard).] 

Tkecla  Ontario  Edw.,  Trans.  Amcr.  ent.       U.  S.,  265-266  (1886);— Mayn., Butt.  N.  Engl. 
80C.,  ii:  209-210  (1868) ;  Butt.  N.  Araer.,  i,  The-      31-32.  not  the  plate  (1886). 
clttii,  figs.  1,  2  (1869);— French,  Butt.  East. 

And  darted  up  and  down  the  butterfly, 
That  seem'd  a  living  blcssom  of  the' air. 

Bkyant. 
.  . .  I'll  lead  you  about  a  round. 
Through  bog,  through  bush,  through  brake,  through  brier. 
SnAKi!SPEARK. — A  Mtdsiimmer-NiyhVs  Dream. 

Imago  (6  :  15).  Head  blackish,  the  eyes  encircled,  excepting  next  antennae  and  the 
usual  space  in  its  vicinity,  with  snow  white  scales,  narrowly  interrupted  beneath,  con- 
nected by  a  similar  transverse  band  just  above  the  tongue ;  a  narrow  longitudinal 
stripe  of  long,  mixed  white  and  brownish  hairs  on  the  vertex,  connected  by  a  similar 
but  slighter  line  just  in  front  of  the  antennae;  basal  antennal  joint  edged  behind  with 
■white;  antennae  purplish  black,  aunulated  with  white  at  the  base  of  the  joints  of  the 
stalk,  narrowly  above,  broadly  beneath,  forming  by  their  confluence  at  the  base  of  the 
club,  a  pretty  large,  white  patch,  with  a  few  scattered  blackish  scales ;  club  velvety 
black  above,  slightly  obscured  with  hoary  beneath,  the  terminal  two  joints  orange. 
Basal  and  middle  joints  of  palpi  white  within  and  without;  the  upper  outer  apex  of 
the  basal  and  the  upper  outer  margin  of  tlie  middle  joint  blackish  brown ;  terminal 
joint  blackish  brown,  the  apex  and  extreme  base  white  and  a  few  white  scales 
beneath.     Tongue  luteous  at  base,  fuscous  beyond. 

Thorax  covered  above  with  dark  mouse  brown  hairs,  the  prothoracic  lobes  with 
blackish  brown  and  the  front  of  the  thorax  with  greenish  and  bluish  gray  hairs; 
beneath,  with  pale  bluish  hoary  and  on  the  pronotum  with  grayish  hoary  hairs.  Fe- 
mora covered  with  nacreous  scales,  flecked  with  dark  brownish  scales,  especially  along 
the  lower,  inner  border,  the  lower  edge  well  tufted  with  grayish  pearly  aud  dark 
brown  hairs,  the  former  in  excess;  tibiae  white,  flecked  with  dark  brown  scales, 
which  especially  collect  along  the  median  line  of  the  upper  surface,  which  is  broken 
subapically  and  terininates  before  the  apex;  tarsi  bi,ack,  broadly  annnlated  at  the  apex 
of  each  joint,  and  at  the  middle  of  the  flrst,  with  white ;  under  surface  f  usco-lutcous ; 
spines  testaceous,  black  tipped ;  claws  ferruginous,  darker  apically. 

Wings  above  lustrous  blackish  brown  with  .a  very  slight  ferruginous  reflection,  the 
veins  very  slightly,  the  scales  surrounding  the  discal  spot  of  fore  wings  in  the  m.ale 
decidedly,  black;  outer  edge  of  all  the  wings  black,  preceded,  in  the  lower  median 
Interspace  of  the  liiud  wiugs  and  below  that,  by  a  slender  line  of  white  scales;  in  the 


876  THE  BUTTERFLIES  OF  NEW  ENGLAND. 

same  interspace,  and,  usually,  to  a  lesser  extent,  in  the  succeeding  interspaces,  and 
also  in  the  upper  median  interspace,  there  is  an  orange  lunule.  seated,  at  least  in  the 
lower  median  interspace,  upon  a  small  blackish  spot.  Basal  half  of  fringe  fuscous ; 
apical  half  in  the  fore  wings  and  in  the  subcostal  and  median  field  of  the  hind  wings 
grayish  pearly  ;  beyond  this  fuscous  or  nacreofuscous,  with  a  pale  median  line;  tails 
black,  tipped,  and  the  inner  edge  of  the  longest  one  bordered,  with  white  ;  inner  field  of 
hind  wings  obscured  by  grayish  hairs.  In  the  male  the  origin  of  the  second  superior 
subcostal  nervule  is  scarcely  removed  beyond  the  first  and  is  midway  between  it  and 
the  third,  the  last  being  scarcely  a  fourth  way  from  the  origin  of  the  first  to  the  tip 
of  the  cell ;  beyond  the  origin  of  the  third  the  main  vein  turns  abruptly  downward 
nearly  at  right  angles  a  fifth  way  across  the  cell,  and  then  as  abruptly  resumes  a 
course  parallel  to  the  last  superior  branch.  The  upper  half  of  the  vein  closing  the 
cell  is  here  most  remarkable,  being  not  only  distinct  throughout  the  whole  of  its  upper 
half  but  bent  at  right  angles,  one  branch  continuous  with  the  deflection  of  the  main 
stem,  the  other,  excepting  a  slight  twist  at  the  union,  with  that  of  the  inferior  branch; 
below,  the  inferior  branch  is  connected  with  the  median  by  a  feeble  vein  which  strikes 
the  median  normally  beyond  its  last  divarication,  but  the  inferior  branch  opposite  the 
twist  which  unites  it  with  its  bent  cross  vein,  normally  of  course,  but  apparently 
quite  out  of  place.     In  this  peculiarity  of  neuration  it  is  quite  unique  among  Theclae. 

Discal  dash  of  fore  wings  of  male  2.5  mm.  long,  obovate,  the  ends  well  rounded, 
slightly  more  than  twice  as  long  as  broad,  grayish  slaty  black  in  color,  conspicuous 
from  its  edging  of  black  scales.  The  outer  margin  of  the  hind  wings  above  the 
longer  tail  straight,  the  latter  about  as  long  as  the  width  of  an  interspace,  the  shorter 
tail  almost  obsolete. 

Beneath  uniform  slate  brown,  lustrous  by  reflection.  Fore  loings  with  a  slender, 
interruptedly  straight,  scarcely  curved,  transverse,  silvery  white  stripe,  bordered 
interiorly  with  blackish  fuscous,  starting  from  just  within  the  costal  border  at  about 
the  middle  of  its  apical  three-fifths  and  terminating  at  the  submediannervure,  distant 
from  the  outer  border  by  less  than  twice  the  width  of  an  interspace ;  beyond  this  is  a 
transverse  series  of  continuous,  moderately  broad,  submarginal  stripes  of  obscure 
fuscous,  parallel  to  the  margin,  becoming  obsolete  near  the  costal  margin,  bordered 
most  inconspicuously  on  the  inner  side  with  a  few  white  scales  ;  costal  edge  fulvous 
nearly  to  the  extremity.  Hind  ivings  with  an  extra-mesial  stripe  similar  to  that  of  the 
fore  wings,  but  more  interrupted  and,  in  the  lower  part  of  its  course,  variable  in  direc- 
tion ;  starting  from  the  costal  border  at  about  the  middle  of  its  apical  three-fifths.  It 
has,  up  to  the  lower  median  nervule,  a  general  direction  toward  the  tip  of  the  sub- 
median  nervure,  but  an  outward  curve  in  the  subcosto-median  interspace;  in  the 
medio-submedian  interspace  it  forms  a  ^,  the  limbs  placed  at  an  angle  of  about  65°  to 
each  other;  and  as  it  terminates  in  the  last  interspace  by  a  long,  slightly  curving 
streak  whose  general  direction  is  parallel  to  the  upper  half  of  the  A' the  portion  of 
the  stripe  contained  in  the  last  three  interspaces  forms  a  very  distinct  W ;  a  distantly 
submarginal  series  of  blackish  lunules  follows  this  stripe,  growing  successively  more 
important  away  from  the  costal  border  and  arranged  only  in  a  slight  degree  subpar- 
allel  to  the  hind  margin ;  the  lunules  are  edged  interiorly  with  pale  bluish  scales,  most 
conspicuous  next  the  inner  margin,  and  are  followed  exteriorly,  especially  in  the  median 
interspaces  and  below  them,  by  orange  lunules,  seated,  especially  in  the  lower  median 
and  lowermost  interspaces,  upon  blackish  spots  ;  in  the  latter,  separated  from  them, 
next  the  inner  margin,  by  aminute  snow  white  spot ;  the  medio-submedian  interspace  is 
mostly  filled  with  a  large,  blackish  field,  profusely  flecked  with  caerulcan  scales; 
outer  border  marked  by  a  blackish  line,  preceded  by  a  pale  line,  brightening  on  the 
lower  portion  into  white ;  fringe  and  tails  as  on  the  upper  surface. 

Abdomen  above  blackish  brown,  on  the  sides  paler  brown,  beneath  grayish  hoary. 
.Vppendages  of  the  male  (34  :  15)  with  the  alations  of  the  upper  organ  broadly,  deeply, 
and  roundly  emarginate  above,  the  lateral  arms  exceptionally  long  and  slender,  sud- 
denly tapering  near  the  tip ;  clasps  tapering  throughout  with  considerable  regularity, 
but  with  slightly  less  rapidity  beyond  the  gibbous  base,  the  apex  very  finely  pointed. 
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Mensurcnieuts  iu  luilliinctres. 

MALKS.                          1 

FEMALES. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

Lcntrth  uf  (ovv  wiiP's 

Kt.To 

14.25 
8. 
4.4 
3.6 

hind  tibiae  ami  tarsi  .. 
fore  tibiae  ami  tarsi .. 

Described  from  2  $  ,1  9  ■    Longest  tails  varying  from  1.25  to  3.65  mm.  in  length. 

Secondary  sexual  peculiarities.  For  the  discal  stigma  of  the  male  see  the 
description  of  the  fore  wing;  the  scales  from  the  stigma  (46:  19)  differ  from  those 
of  all  the  others  in  being  much  moregrsulually  tapering  at  the  base  than  at  the  tip,  so 
as  not  to  be  lobed  at  all,  and  to  have  the  sides  broadly  curved  throughout ;  it  is  also 
slenderer,  being  nearly  four  times  as  long  as  broatl,  with  a  well  rounded  tip  like  that 
of  T.  wlwardsii. 

This  rarest  of  our  Tlieclae  is  evidently  a  member  of  the  Alleghanian 
faima  (23  :  8)  ;  it  has  been  found,  however,  in  very  few  localities  : — 
near  London,  Ontario  (Read),  Amherst  (^lerrill)  and  Waltham,  ^Nlass. 
(Thaxter)  and  riantsville.  Conn.  (Shepard,  Yale  Coll.  Mus.).  Mr. 
Read  captured  a  male  in  July,  Mr.  Thaxter  his  on  sumac  "in  the  middle 
of  the  berry  season,"  and  these  are  the  only  recorded  dates.  Doubtless 
like  the  other  species  it  is  single  brooded  and  to  be  looked  for  in  July. 
No  other  butterHv  confined  to  our  fauna  is  so  little  known. 


LIST  OF  ILLUSTRATIONS.— THECLA  ONTARIO. 


General. 
PI.  23,  lig.  S.    Distribution  in  North  America. 

Iinado. 
PI.  6.  lig.   15.      Male,  both   surfaces.  Copied 


from  Edwards's  figures  in  his  Butterflies 
of  North  America,  vol.  i. 
34 :  15.    Male  abdominal  appendages. 
40:19.    Androconium. 


THECLA  LIPAROPS.     The  striped  hair  streak. 

[TheOgeechee  brown  hiiir  streak  butterlly  (Abbot) ;  streaked  Thecla  (Harris) ;  white  striped 
hair  streak  (Scudder);  white  bordered  streaked  butterfly  (Maynard).] 


Thecla  liparops  LeC,  Boisd-LeC.  Li5p. 
Amfir.  sept.,  99-100,  pi.  31,  figs.  1-4  (18.33);— 
Morr.,  Syn.  Lep.  N.  Amer.,  96-97  (1862);— 
Sendd..  Bull.  Bufl".  soc.  nat.  sc,  iii :  111  (1876). 

Thecla  strigosa  Harr.,  Ins.  inj.  veg.,  3ded.. 
276  (1862);— Morr.,  Syn.  Lep.  N.  Amer.,  101 
(1862);— Edw.,  Butt.  N.  Amer.,  i,  Thecla  ii, 
figs.  3-6(1869);  Syn.N.  A.  Butt.,  51-52  (1872); 
— Saund.,  Can.  ent.,  i :  99-100  (1869) ;  Ins.  inj. 
fruit,  176-177,  fig.  187  (18.83)  ;—P.i<-k.,  Guide 
ins.  267-268  (1869) ;— French,  Rep.  111.  ins.,  vii: 


157-158  (1878) ;  Butt.  east.  U.  S.,  266-268,  fig. 
74  (1886);— Middl.,  Rep.  111.  ins.,  x:  92-93 
(1881) ;— Fern.,  Butt.  Me.,  79-80  (1884) ;— Mayn. 
Butt.  N.  E.,  32-33,  pi.  6,  figs.  38,  3Sa  (1886). 

Fapilio Abb.,  Draw.  ins.  Ga.,  Brit., 

Mus.  vi:  51,  figs.  16.5-167  (ca.  1800). 

Figured  also  by  Abbot,  Draw.  ins.  Ga., 
Oemler  coll.,  Bost.  soc.  nat.  hist.  22;— Glover, 
111.  N.  A. Lep.,  pi.  B,  fig.  4;  pi.  E,  fig.  17;  pi. 
G,  fig.  2;  pi.  K,  fig.  3,  ined. 


.  . .  dead  July,  whose  children  the  sweetpeas 
Are  sipped  by  butterflies  with  wings  astir. 

Todhunter.— /«  August. 
O,  let  me,  true  in  love,  but  truly  write. 

SiiAKKSPr.Anv..— Sonnet. 

Imago  (6:11).  Head  black,  with  intermingled  brown  scales,  especially  in  the  mid- 
dle of  the  front;  vertex  with  a  short,  longitudinal,  median  stripe  of  white  hairs;  eyes 
encircled  with  snow  white  scales,  extending  from  the  lower  anterior  edge  of  the  an- 
tennae down  the  front  and  around  nearly  to  the  anteunae  again,  interrupted  narrowly 
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at  the  base  of  thr  jialpi  with  brown  scales;  abroad,  straight  IkuuI  just  above  the 
tongue,  connecting  tliese  two.  Antennae  l)ronze  black,  the  joints  of  tlie  stalk  rather 
broadly  but  irregularly  annulated  at  the  base  with  white;  club  velvety  black  above, 
beneath  snow  white  at  base,  beyond  obscure  blackisli  brown,  sometimes  faintly  suf- 
fused with  orange,  the  terminal  four  or  Ave  joints  entirely  orange  both  above  and 
below.  Palpi  white,  the  outside  of  the  extreme  tip  of  the  basal  joint,  the  upper  surface, 
the  outside  of  the  upper  outer  border  (and  sometimes  the  whole  upper  border),  the 
inside  of  the  upper  inner  border  and  a  few  hairs  of  the  outer  fringe  of  middle  joint 
black  or  blackish  brown;  apical  joint  blackish  brown,  the  apex  and  base  and  a  few 
scales  along  the  lower  edge  white.  Tongue  pale  luteous  on  basal  third,  beyond  infus- 
cated ;  papillae  (61 :  44)  testaceous,  equal,  bluntly  rounded  at  tip,  with  a  slender, 
acicular,  apical  spine  half  as  long  as  the  width  of  the  papilla. 

Thorax  above  covered  in  front  with  dark  brown,  elsewhere  with  mouse  brown  or 
sometimes  grayish  brown  hairs,  those  of  the  patagia  slightly  tinged  with  greenish 
gray,  the  anterior  scales  of  prothoracic  lobes  often  pale  gray;  beneath  covered  with 
white  hairs  and  scales,  the  latter  mingled  with  grayish  scales  ou  the  sides;  femora 
white  with  white  liairs  beneath,  the  sides  speckled  somewhat  with  blackish  brown ; 
tibiae  white,  with  a  subapical,  blackish  brown,  exterior  patch  and  a  similar  obscure 
one  in  the  middle  of  the  basal  two-thirds ;  a  few  dark  scales  are  also  scattered  irregu- 
larly ;  tarsi  black,  the  apices  of  all  the  joints  and  the  sides  and  a  medi.an  annulation  of 
the  basal  joint  white;  beneath  luteous  ;  spines  black;  claws  luteo-fulvous. 

Wings  above  uniform  blackish  brown,  the  hind  wings  softer,  all  the  wings,  but 
especially  the  front  pair,  with  a  very  faint  olivaceous  retlection  ;  edged  narrowly  along 
tlie  outer  border  with  blackish,  which  is  itself  margined  interiorly  with  a  line  of  snow 
white  scales  on  the  lowest  median  and  innermost  interspaces  of  the  hind  wings;  the 
hind  wings  occasionally  with  an  obscure,  submarginal  orange  spot  in  the  lower  median 
Interspace,  sometimes  followed  in  the  succeeding  interspaces  by  a  few  orange  scales 
and  usually  with  the  greater  distinctness  just  above  the  anal  angle;  these  orange 
markings  are  always  seated  in  the  lower  median  and  medio-subraedian  interspaces 
upon  an  obscure  blackish  spot  which  is  present  even  when  the  orange  markings  are 
obsolete ;  fringe  grayish  brown  on  the  fore  wings  and  the  upper  part  of  the  hind  pair, 
merging  into  blackish  brown  toward  the  anal  angle,  and  in  this  darker  portion  enlivened 
by  a  line  of  white,  running  through  the  middle;  at  the  extreme  anal  .angle wholly  white 
in  a  narrow  space;  inner  edge  of  secondaries  with  long,  grayish  brown  hairs,  just 
above  the  orange  spot  in  a  minute  space,  white;  tails  black,  tipped,  and  longer  one 
edged  on  the  inner  side,  with  white.  Discal  stigma  of  fore  wings  of  male  oblong  obo- 
vate,  1.8  mm.  long,  about  twice  as  long  as  broad,  at  either  extremity  running  in  pro- 
jecting teeth  along  the  nervures,  obscure,  dark  grayish  fuscous.  Superior  subcostal 
nervules  of  fore  wings  of  female  arising  nearer  the  apex  of  the  cell  than  in  the  other 
species ;  the  main  stem  of  same  not  slightly  flexed  beyond  the  last  superior  branch  as 
in  the  otlier  species,  but  forming  a  very  considerable  angle  with  its  previous  course. 
Outer  margin  of  hind  wings  pretty  regularly  curved,  below  the  longer  tail  a  little 
excised;  the  longer  tail  nearly  half  as  long  again  as  the  width  of  an  interspace,  the 
shorter  one  nearly  as  long  as  the  width  of  an  interspace. 

Beneath  dark  brown,  fresh  specimens,  especially  of  the  female,  with  a  very  delicate, 
rufo-purplish  slieen  by  reflection.  Fore  wings  having  the  extremity  of  the  cell  marked 
by  a  large,  very  broad,  quadrate,  slightly  darker  spot — in  fresh  specimens  often 
tinged  with  rufous — generally  increasing  in  depth  almost  to  black  toward  the  outer 
and  inner  edges  and  then  lined  with  a  row  of  bluish  white  scales ;  the  spot  is  nearly  or 
quite  .as  l)road  as  the  body;  outside  of  this  is  a  very  broad  baud,  only  slightly  nar- 
rower tlian  this  spot,  colored  and  bordered  like  it,  but  broken  and  the  parts  removed 
successively  inward  to  so  great  a  distance  at  the  uppermost  and  lowest  median  ner- 
vules, as  to  give  the  wing  the  appearance  of  being  covered  with  a  meaningless,  irreg- 
ular scries  of  white  stripes,  wlience  Harris's  appropriate  name.  At  the  two  points 
mentioned,  the  outer  white  border  of  the  lower  portion  of  the  band  is  nearly  or  ex- 
actly continuous  with  the  inner  white  edging  of  the  upper  fragment  and  the  inner  edg- 
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iiig  of  tlio  portion  embracod  iti  the  nioiliau  an'U  is  usually  continuous  with  the  outer 
eilaing  of  wliite  scales  of  the  discal  spot;  so  that  were  it  not  for  the  darker  fields  of 
the  band  itself  and  its  outer  limits  of  black,  we  could  not  readily  make  the  markinjis 
of  this  species  accord  with  the  sreneric  type;  the  different  parts  of  the  band  take  the 
jTcneral  course  of  the  discal  spot,  but  above  the  subcostal  ucrvure  it  is  curved  rapidly 
inward  to  the  costal  border,  or,  more  frequently,  is  broken  into  small  fragments  by 
each  succeeding  nervule  and  the  inner  edginj;  of  a  portion  comes  nearly  or  quite  in 
contact  with  tlie  outer  edsriufr  of  the  discal  spot  again ;  at  the  lower  extremity  of  the 
whole  baud,  it  usually  narrows  rapidly,  sometimes  abruptly,  by  the  more  or  less 
gradual  outward  direction  of  the  inner  edging;  outside  of  this  l)and  there  is  an  inter- 
ruptedly continuous  series  of  transverse,  curving,  outward  opening,  black  lines  parallel 
to  the  outer  border  and  placed,  in  the  upper  third  of  the  wing,  midway  between  it  and 
the  outer  border  of  tlie  extra-mesial  band,  bordered  interiorly  with  wliite  and  followed 
outwardly  by  a  tint  like  that  of  the  extra-mesi.al  band,  but  often  with  a  faint,  pale 
stripe  down  the  middle ;  outer  border  with  a  distinct  black  line,  edged  interiorly  with 
a  narrower  white  line;  costal  border  edged  at  base  with  dirty  white;  fringe  of  the 
tint  of  the  wing.  Hind  icings  with  a  discal  spot  and  an  extra-mesial  band  similar  to 
those  of  the  fore  wings,  but  the  discal  spot  is  longer  and  the  ijand  more  distinctly 
broken  above,  the  uppermost  fragment  being  in  broken  continuity  (or  nearly  so)  witli 
the  discal  spot,  while  the  inner  edging  of  the  succeeding  patch  is,  normally,  in  direct 
continuity  with  the  outer  edging  of  the  patch  above  and  of  the  discal  spot,  and  its 
outer  edge  in  continuity  with  the  interior  border  of  the  succeeding  portion  of  the 
band;  below  the  submedian  nervure,  the  band  takes  an  entirely  different  shape,  its 
two  portions  forming  a  broad  V  whose  limbs,  sometimes  parted,  lie  at  an  angle  of 
about  45*-'  with  each  other  and  are  broader  at  their  extremities  than  at  their  junction; 
the  outer  edge  of  the  first  portion  is  proximately  in  broken  continuity  with  the  inner 
edging  of  the  discal  spot  and  both  its  extremities  are  often  edged,  partially  at  least, 
with  wliite — a  tendency  which  is  shared  by  all  the  fragments  of  the  band  on  the  hind 
wings  and  to  some  extent  on  the  front  pair.  Beyond  this  band  is  a  series  of  curving 
black  and  white  streaks  like  those  of  the  fore  wings,  but  to  a  greater  or  less  degree 
forming  lunules.  followed  by  distinct,  bright  orange  lunules  in  nearly  or  quite  all  the 
interspaces,  but  especially  in  the  median  and  anal  areas,  edged  very  narrowly  in  the 
upper  median  interspace  and  above  it,  with  bluish  white,  occasionally  with  black  fol- 
lowed by  white;  they  are  seated,  in  the  lower  median  and  lowermost  interspaces,  upon 
a  roundish  black  spot  (the  junction  of  whi<h  is  marked,  next  the  inner  border,  by  a 
small  white  spot)  .and  in  the  intervening  interspace  upon  a  large  blackish  spot,  flecked 
profusely  with  caerulean,  but  leaving  between  the  two  a  black  edging;  outer  border 
margined  with  Ijlack  and  white  as  in  the  fore  wings;   fringe  and  tails  as  above. 

.\bdomen  above,  of  the  color  of  the  upper  surface  of  the  wings,  at  the  sides  more 
gray,  beneath  whitish,  mingled  next  the  sides  with  gray.  The  appendages  of  the 
male  (34  :  17-19)  having  the  lateral  alations  and  ai-ms  of  the  upper  organ  as  in  T.  cala- 
nus  but  the  latter  upcurved  at  the  tip ;  clasps  beyond  the  gibbous  base  conical,  short, 
straight  and  blunt-tipped. 


Measurements  iu  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  3.7.5  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

13.5 

14. 
7.2.5 
4.25 
3.1 

15. 

13.5 

14.5 
7. 

•t.25 
2.9 

15-5 

a!Uenn.^e 

hind  tibiae  ami  tarsi 

fore   tibiae  and  tarsi 

Described  from  8$  ,99  ■    Longer  tails  varying  from  1.75  to  3  ram.  in  length. 

Aberrations.  T.  l.  pruina.  Miss  Guild  captured,. July  20,  a  male  of  thisspecies  with 
the  colors  of  the  under  surface  partly  obsolete  and  partly  suffused.  The  extra-mesial 
band  is  scarcely  darker  than  the  other  dark  parts  of  the  under  surface  and  its  white 
edging  has  spread  over  various  parts  of  the  wing,  giving  them  a  whitish  hoary  appear- 
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ance ;  on  the  fore  wings  tliis  is  conspicuous  only  in  the  iliscal  cell,  between  the  discal 
spot  and  the  mesial  l)and.  between  the  mesial  baud  audtlic  submarginal  row  of  streaks, 
and,  continuous  with  the  latter,  a  curving  streak,  which  follows,  nearly  to  the  base, 
the  submedian  nervure;  the  whole  of  the  hind  wings  below  the  subcostal  nervure, 
and,  basally,  below  the  costal  nervure,  inside  the  orange  luuules,  and  excepting  the 
extra-mesial  band,  is  sufl'used  with  white,  merging  into  brown  toward  the  base  of  the 
wing.  Tlie  white  edging  to  the  black  margin  of  both  w-iugs  is  altogether  wanting;  the 
submarginal  markings,  excepting  the  edging  just  mentioned,  and  the  orange  lunules 
seated  on  black  spots  on  the  hind  wings,  are  entii-ely  absent  and  the  general  color 
of  the  dark  parts  more  nearly  approaches  the  color  of  the  upper  surface  that  is 
normal. 

Secondary  sexual  peculiarities.  For  the  male  stigma  see  the  description  of  the 
fore  wing.  The  scales  (46  :  18)  which  .stand  erect  upon  it  hardly  dift'er  from  those  of 
T.  calanus  except  in  being  strongly  lobed  at  the  base.  They  are  a  little  more  than 
three  times  as  long  as  broad,  with  straight  or  scarcely  convex  sides,  nearly  equal 
throughout  and  as  broad  apieally  as  basally. 

Egg  (65  :  17).  Slightly  flattened  below,  very  broadly  rounded  above,  pellucid  white 
when  empty,  bristling  all  over  with  regularly  tapering,  slightly  arcuate,  almost  acic- 
ular,  bluntly  pointed  filaments,  which  arise  from  the  angles  of  the  cells,  and  on  the  sides 
nearly  twice  as  long  as  the  diameter  of  the  cells.  Cells  polygonal,  .018-.025  mm.  in 
average  diameter,  bounded  by  walls  which  are  quite  as  high  or  even  twice  as  high  as 
thick,  perpendicular;  above,  the  cells  are  smaller  and  the  filaments  shorter;  the  floor 
of  the  cells  shows  four  or  five  thickened  points.  Filaments,  .025-.03-1  mm.  long  and 
nearly  or  quite  .005  mm.  in  diameter  at  base.  Height  of  egg,  .43  ram. ;  breadth  exclu- 
sive of  filaments,  .65  mm. 

Caterpillar.  First  stage  (71:2).  Head  fusco-castaneous,  deepening  to  black  below ; 
labrum  and  antennae  pale ;  mandibles  castaneous  ;  ocelli  black.  Body  pale  green,  above 
more  or  less  pallid,  uniformly  besprinkled  with  black  points.  Posterior  hairs  of  the 
laterodorsal  row  only  half  as  long  as  those  in  front. 

Third  stage.  Head  green,  edged  in  front  with  black,  labrum  green,  mandibles  roseo- 
castaneous  ;  antennae  pale  green  ;  ocelli  black.  Body  pale  grass  green  with  slightly 
darker  green  dorsal  line  and  oblique  lateral  stripes.  Corneous  disk  of  first  thoracic 
segment  transversely  and  irregularly  diamond  shaped;  substigmatal  fold  pale;  hairs 
pale  fusco-roseate.     Spiracles  white ;  legs  pale  green,  the  claws  castaneous. 

Last  stage  (75  :  27,  32).  Head  (79  :  26)  very  pale  greenish  testaceous,  with  a  rather 
broad  transverse  black  belt  from  behind  the  ocellar  area,  crossing  the  frontal  triangle 
just  above  the  lower  edge  but  broken  at  the  edges  of  the  triangle  by  the  pale  suture; 
ocelli  and  second  joint  of  antennae  of  the  color  of  the  head ;  first  joint  of  antennae 
and  cardo  white ;  labrum  and  mouth  parts  testaceous. 

Body  grass  green,  the  lateral  portions  a  little  paler  and  with  slight  indications  of 
paler,  greenish  yellow,  slender,  oblique  stripes  on  the  sides,  besides  some  pale  almost 
imperceptible  mottlings  above,  more  or  less  connected  with  the  oblique  stripes,  and 
settiug  oft"  a  slightly  darker  dorsal  line,  which  is  most  intense  and  distinctly  margined 
with  pale  on  the  terminal  segments.  There  is  also  a  very  faint  and  narrow  substig- 
matal band,  and  on  the  first  thoracic  segment  a  dull  brown,  rhombic,  dorsal  shield  with 
its  posterior  angle  produced.  The  whole  body  is  covered  with  spiculiferous,  erect 
liairs,  roseate  brownish  above,  colorless  below,  most  of  which  are  short  but  have  a 
tendency  to  be  longer  and  slightly  curved  along  the  outer  margin  of  the  dorsal  region, 
especially  in  front.  They  are  seated  on  scarcely  perceptible  papillae,  microscopically 
stellate  by  what  are  apparently  thin  clefts,  six  in  number,  radiating  from  the  hair  and 
covering  an  area  .04  mm.  in  diameter.  Spiracles  pale  testaceous,  edged  with  a  narrow 
testaceous  rim.  The  skin  has  a  shagreened  appearance,  with  closely  crowded  sliallow 
punctuations  less  than  .01  mm.  in  diameter.  Legs  and  prolegs  (86 :  27)  of  the  color 
of  the  body,  the  latter  apparently  trilobed,  the  claws  testaceous.  Length,  .12  mm.; 
breadth,  3.5  mm. :  height.  3  ram. ;  length  of  longer  hairs,  .3-.4  mm. ;  of  shorter  hairs, 
.15  mm. 
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Chrysalis  (84:28).  Dull,  iliisky,  yellowish  brown  sometimes  with  a  rciUlisli  tinge, 
pretty  eqnally  Jotted  with  brownish  fuscous,  but  most  frequently  along  the  inner 
bonier  of  the  wings  or  on  the  abdomen  above  the  spiracles,  whore  the  .  .  .  sometimes 
form  a  broad  indistinct  band;  a  blackish  fuscous  dorsal  line  on  the  abdomen  made 
up  of  similar  accumulations  of  dots,  and  sometimes  obscure.  The  network  of 
Interlacing  ridges  is  darker  than  the  ground  color  and  forms  moderately  sized  cells, 
covering  most  of  the  body  but  nearly  obliterated  on  the  sides,  and  indeed  often 
scarcely  to  be  noticed  but  for  the  little  warts  which  occupy  the  angles  and  which 
are  as  large  as  above ;  the  hairs  are  very  abundant  throughout  the  body  and 
longer  than  usual,  at  the  extreme  front  sometimes  half  as  long  again  as  on  the  back ; 
they  are  white,  erect  or  nearly  erect,  taper  at  the  tip  to  a  delicate  point  and  bear 
delicate  little  spicules,  nearly  equal,  sometimes  nearly  erect,  from  as  long  as  half  the 
width  of  the  hair  to  Its  whole  width,  scarcely  more  than  their  own  length  apart. 
Spiracles  luteous  with  white  lips.  Length,  9  mm. ;  breadth  at  thorax,  3. .5  mm. ;  at 
abdomen,  i.o  mm. ;  height  at  thorax,  3.2.5  ram. ;  at  first  abdominal  segment,  3  mm. ; 
at  middle  of  abdomen,  3.75  mm.;  length  of  hairs,  .2-.  45  mm.  ;  diameter  of  the  papil- 
lae whicli  support  hairs,  .03  mm. ;  of  the  papillae  found  at  the  Intersection  of  the 
network,  .02  mm. 

Distribution  (24: 1).  This  butterfly  is  widely  distributed  although 
nowhere  abundant ;  a  member  of  both  the  Allcghanian  and  Carolinian 
faiuiiis,  it  extends  from  the  Atlantic  border  to  Iowa  (Parker),  eastern 
Nebraska  (Carpenter)  and  Kansas  "rare"  (Snow)  :  and  even  to  Mani- 
toba (Tyrrell  t.  Fletcher),  Dakota  and  Montana  (Morrison)  and  eastern 
Colorado  (Snow,  Packard)  ;  soutliward  it  is  recorded  from  Georgia 
"very  rare"  (Abbot)  and  Coalburgh,  W.  Va.  (Edwards)  ;  and  towards 
its  northern  limits  from  southern  Michigan  (Harrington),  Adirondacks 
(Hill),  Albany  and  Bethlehem,  N.  Y.  "occurs  rarely"  (Lintner)  ;  and 
beyond  our  border  at  London  (Saunders),  Cameron  Lake  (Mead)  and 
Ottawa,  Ont.  (Fletcher)  and  at  Montreal  (Saunders). 

It  appears  to  be  found  throughout  New  England,  although  everywhere 
considered  a  rare  species.  In  Maine,  it  has  only  been  taken,  as  far  as  I 
am  aware,  at  Norway  (Smith,  Yale  Coll.  Mus.).  In  New  Hampshire  it 
has  been  reported  from  Mt.  Moriah  and  Thornton  (Faxon)  and  from 
Milford  "very  rare"  (Whitney).  In  Massachusetts  it  has  been  found 
about  Boston  (Faxon,  P.  S.  and  F.  H.  Sprague,  Harris,  Minot,  Dim- 
mock),  Walpole  (Miss  Guild),  Andover  (Treat),  Springfield  (Emory) 
and  Williamstow^n  (Scudder). 

Oviposition.  The  only  egg  I  have  ever  seen  was  one  I  found  on  a 
ghadbusii  and  had  just  l)een  vacated  by  its  owner,  who  was  found  upon  a 
neighboring  leaf.  It  had  been  laid  u[)on  the  side  of  a  twig,  about  two 
inches  from  the  apical  l)ud,  under  tlie  lea  (65:17),  as  it  were,  of  one 
of  the  old  leaf-scai's.  It  bore  a  striking  resemblance  to  the  gray  lenticles 
scattered  over  the  bark,  a  resemblance  which  could  hardly  fail  to  be  pro- 
tective. 

Larval  food  plant  and  habits.  The  caterpillar  of  this  butterfly  has 
been  found  on  a  great  variety  of  plants.     Mr.  Saunders   has   taken   it  on 
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thorn  (Crataegus)  and  specimens  received  from  him  fed  on  apples  ;  Dr. 
Dinnnock  has  taken  this  or  an  allied  species  on  apple  ;  Mr.  Lintner  sent 
it  to  me  as  feeding  on  cultivated  plums,  and  I  have  found  it  on  sliadbush, 
Amelanchicr  canadensis  (all  Rosaceae. )  Mr.  P.  S.  Sprague  long  ago 
found  caterpillars  and  a  chrysalis  on  Vacciniiun,  making  it  certain  that 
it  fed  also  on  Ericaceae,  and  Dr.  Dimmock  has  since  taken  the  larva  in 
some  numbers  on  Vaccinium  corymhosinn  ;  Abbot  says  that  it  lives 
on  holly  (Ilex,  one  of  the  Aquifoliaceae)  and  on  "narrow  leaved, 
jaoged,  black  jack  oak,"  which  Dr.  Chapman  thinks  is  probably  Quercus 
catesbyi,  and  this  species  is  given  in  Abbot's  drawings  in  the  British 
Museum.  Abbot  also  mentions  Quercus  rubra  and  adds  that  it  feeds  on 
other  oaks,  and  my  own  caterpillars  took  readily  to  oak  leaves  ;  in  some 
of  Abbot's  drawings  which  Dr.  Boisduval  received  from  Major  LeConte  is 
a  memorandum  by  the  latter  that  it  also  feeds  on  chestnut  (another  of 
the  Cupuliferae)  ;  and  finally  caged  specimens  which  I  had  many  years 
ago  partook  freely  of  willow  (Salicaceae) ,  and  within  a  year  or  two  I  have 
found  it  in  nature  on  the  same  ti'ee. 

On  escaping  from  the  egg,  the  little  larva  leaves  a  hole  at  the  very 
summit  about  a  quai'ter  of  a  millimetre  in  diameter.  At  first  the  cater- 
pillar eats  holes  through  the  leaf,  but  afterwards  it  eats  holes  or  bites  the 
edge  indifferently  ;  when  fully  grown  and  it  is  taking  its  meal  at  the  edge 
of  the  leaf,  the  first  thoracic  segment  comjjletely  covers  the  head  and  the 
edge  of  the  plant  so  that  one  cannot  see  the  operation.  It  is  very  inac- 
tive and  prefers  to  remain  on  the  leaf  it  has  begun  to  eat,  and  some- 
times does  so  even  when  decayed  or  dry  before  it  will  leave  it  for  another 
fresh  one  actually  touching  it.  i\Ir.  Lintner  found  it  burrowing  into  cul- 
tivated plums  and  eating  out  their  interior,  much  as  Incisalia  irus  does 
(Rep.  ins.  N.  Y.,  iv  :  137). 

Pupation.  In  getting  ready  for  its  change,  the  first  indication  of  which 
is  seen  in  a  change  of  color  from  green  to  a  pinkish  brown,  which  comes 
on  before  they  have  ceased  feeding,  the  caterpillar  spins  a  very  little  silk 
and  passes  a  girth  around  the  body  between  the  second  and  third  thoracic 
segments  :  it  then  takes  such  a  position  on  the  silken  carpet  as  to  have  the 
attached  ends  of  the  girth  fiir  in  the  rear,  so  as,  apparently,  to  help  remove 
the  skin  at  the  change.  It  takes,  however,  an  exceptionally  long  time, 
from  two  to  four  days,  to  effect  this  change,  and  when  it  is  accomplished 
the  girth  is  found  in  the  suture  between  the  first  and  second  abdominal 
segments. 

A  chrysalis  found  by  Mr.  P.  S.  Sprague  was  attached  to  the  upper 
surface  of  a  Vacciiniiim  leaf,  which,  including  the  pedicel,  was  exactly 
the  length  of  the  chrysalis  ;  the  tightly  drawn  girt  was  attached  to  the 
outer  edges  of  the  leaf,  which  were  thus  drawn  together,  forming  a  sort  of 
troufrh. 
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Life  history.  lu  the  north  the  butterfly  appears  early  in  July.  But 
few  records  of  its  capture  are  to  be  found  before  the  12th,  but  it  has  been 
bred  by  Dr.  Diuuuock  between  July  1  and  4  and  by  myself  July  6  and 
12  in  different  years  ;  Mr.  Liutner  has  also  taken  it  on  the  2d  and  Gth, 
and  obtained  a  female  at  Albany  ou  the  12th.  It  scarcely  flies  after  the 
first  of  August  (Mr.  Sprague  took  one  poor  female  at  Leverett  as  late  as 
the  14th)  and  the  eggs  laid  in  July  continue  unhatched  until  spring.  The 
caterpillar  makes  its  way  through  the  shell  at  about  the  end  of  tlie  first 
week  in  May,  becomes  fully  grown  from  the  middle  to  the  latter  half  of 
June,  and  the  chrysalis  state  lasts  from  twelve  to  sixteen  days.  In  the 
south,  according  to  Abbot,  the  butterfly  appears  quite  early  in  May, 
after  a  clirysalis  period  varying  from  eight  (  ?)  to  eighteen  days,  but  there 
is  no  record  of  a  second  brood. 

Habits  of  the  butterfly.  This  butterfly  appears  to  be  somewhat  local, 
and  is  never  found  away  from  thickets.  Abbot  says  it  "frequents  oak  fields 
and  swamps";  it  is  fond  of  the  flowers  of  sumac  (Rhus).  Its  flight  is 
very  quick  and  nervous.  While  settling  itself  after  flight  it  rubs  its  hind 
wings  together,  like  its  allies.  When  it  starts  to  walk,  the  antennae, 
parted  at  about  a  right  angle,  are  alternately  depressed  and  elevated  from 
a  little  above  the  plane  of  the  bodj'  to  a  little  below  it.  The  front  pair  of 
legs,  which  when  at  rest  are  raised  to  tlie  breast,  are  now  broufrht  into 
requisition,  and  even  if  there  is  nothing  to  touch,  as  there  is  not  when 
walking  on  a  plane  surface,  they  are  still  alternately  and  constantly 
moved  in  the  walking  style. 

When  resting,  it  stands  on  four  legs  only,  its  body  raised  at  an  angle  of 
about  30°  with  the  ground,  the  wings  erect,  back  to  back,  the  lobes  of  the 
hind  pair  just  clearing  the  surface,  the  costal  margin  of  the  fore  wings 
brought  forward  so  that  the  tip  lies  vertically  over  tlie  base  of  the  abdo- 
men ;  while  the  antennae  are  spread  at  a  right  angle  and  elevated  above 
the  plane  of  the  body  so  as  to  be  nearly  at  right  angles  to  the  svirface  of 
rest. 

Parasites.  The  only  parasites  certainly  known  are Tachinid  flies  which 
Dr.  Dimmock  raised  in  two  instances,  one  on  June  27  from  a  chrysalis 
which  pupated  June  17,  too  late  to  attack  any  more  of  this  species  the 
same  year ;  the  other  emerged  from  a  caterpillar  found  on  apple  ;  un- 
fortunately the  specimens  have  been  misplaced. 

A  larva  supposed  to  belong  to  this  species,  and  which  was  found  by 
Mr.  F.  G.  Sanborn  on  Vaccinium,  was  fed  to  maturity  and  commenced  to 
prepare  for  pupation  by  spinning  a  thin  carpet  of  silk  and  passing  a  few 
tlireads  over  its  thorax,  when  I  noticed  a  discolored  spot  on  the  middle  of 
one  side  between  the  last  thoracic  and  first  abdominal  segments  ;  the  next 
morning  a  Tachina  larva  was  seen  to  have  left  it  on  the  side  of  the  under 
surface  of  the  second  segment  and  to  have  changed  to  a  pupa,  the  case  of 
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which  at  first  was  pale  yellowish  brown  but  afterwards  changed  to  a  very 
dark  mahogany  brown ;  the  segments  were  marked  with  very  fine  trans- 
verse lines,  about  .042  mm.  apart,  and  at  the  posterior  end  had  a  band, 
occupving  one-fourth  of  the  segment,  made  up  of  seven  or  eight  rows  of 
minute  bead-like  prominences,  crowded  closely  together,  each  i-ow  about 
.17  mm.  wide;  length  of  puparium,  4.75  mm.  :  breadth,  2.3  mm.  The 
larva  left  the  caterpillar  on  the  20th  of  June  and  emerged  as  a  tly  on 
July  2  ;  it  proved  to  be  Exorista  theclarum  (89: 17, 19),  the  same  found 
on  other  Lycaeninae. 

Another  larva  from  this  same  plant,  now  presumed  to  belong  to  T. 
liparops,  which  I  was  trying  to  rear  was  foimd  in  a  few  days  hanging  by  a 
short  thread  from  a  Yaceinium  leaf  while  a  parasitic  grub  was  forcing  its 
way  out  near  the  posterior  extremity  of  its  victim ;  when  about  half 
emerged,  it  began  to  weave  a  cocoon  and  after  an  hour's  work  had  nearly 
completed  one-third,  when  the  thread  broke  and  the  whole  fell  to  the 
groimd ;  the  grub  now  pushed  its  way  completely  out  and  constructed  a 
new  cocoon  against  the  old  one  and  on  the  bottom  of  the  vessel ;  the  co- 
coon was  very  delicate,  made  of  white  silk,  3  mm.  long,  and  1  mm.  broad 
with  some  outlying  tough  threads  to  secure  it  to  the  svu'face  on  which  it 
rested.  Unfortunately  the  parasite,  the  only  hymenopterous  parasite 
known,  died  in  the  chrysalis  state. 

Desiderata.  In  view  of  the  behavior  of  its  allies,  it  would  be  interest- 
ing to  discover  whether  the  egg  ever  hatches  before  winter  or,  if  not, 
whether  the  larva  is  fully  formed  within  the  egg  before  winter :  one  would 
think  the  summer  the  more  favorable  time  for  it  development.  Fuller 
descriptions  of  the  earlier  stages  of  the  caterpillar  are  needed,  and  doubt- 
less, from  its  polyphagous  habits,  many  more  new  food  plants  are  to  be 
found.     Its  hymenopterous  parasites  are  unknown. 

LIST  OF  ILLUSTEATIONS.-XHECLA  LIPAROPS. 

Egg.  Imago. 

PI.  65,  fig.  17.    Plaiu.  PI.  6.  fig.  11.    Female,  both  surfoces. 

Caterpillar.  34:17-19.    Male    abdoiiiinal    appendages; 

P].  71,  fig.  2.    Caterpillar  at  birth.  «0P-  ^ar  and  side  views. 

75:27,32.    Mature  caterpillars.  46:18.    Aiulrocouium. 

79:26.    Front  view  of  head  in  fifth  stage.  61 :  44.    Papilla  of  tongue. 

8G :  27.    Proleg  seeu  from  above.  General. 

Chrysalis.  F'-  24,  fig.  1.    Distributiou  in  North  America. 

PI.  84,  fif.  28.    Side  view.  89:17,19.    Eroristatlieciarum,  a  parasite. 
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THECLA    CALANUS— The  banded  hair  streak 

[Black    bair    mreak  liatterflr  (AMmI):  l>aiulnl  bair  irtr>-ak   f<vm<l<Jer);  ((aiule<l  bair   (treak 
butterfly;  bickory  nlug  caterpillar  (Pv-'kard);    ><an<le<l  bair  «treake<l  buttcrrfly  (Xaynard).] 

Kutllciu  nrmatut  ci/oneu  Hulm,  r>ariiriil.  Thenln   fril'irer    Boiwl^L^C.,    LiSp.    ■ 

extit.   fchiii<-tt.,  i,    J>p.    i.  Pap.  li.  Gent,    i,  M-pt..   ;fi04,    pi.  2<.  fii'".  l-ij  (1>SB(  ;- 

Buntid  c.  Armati  1).  (it'i..  I-4(l«r)»j.l9>.  .Syn.  I>-p.  X.  An. 

Stnjinon  c'llnnut  I{ul<n.,  Iiid.  ex.  Ivep.,  2  Tran».  Amer.  ei  ' 

(1«21).  ?  V                               VyA-L,  .\iiij,   v^:.  '.-rit. 

Thecla   ealanuM  Doabl..  List  Lep.   Brit.  Fr.. ' . 

Hiu.,    ii:  30-31          '                      Prw.  Bout.  Tl-t'-i''  ,,■■■>•                           ~             ' 

Boc.  nal.  bij>t.,  .\                                —Butt.,  128,  entuxa.  ff...  I:',. 

30h,  fl^'K.  122.  li>J  '1--1/;— M:-]'ll.,  Kcp.  in*.  '  '.au.  <.-i)t,,  ii :  I'//- 
III.,  x:93   (1*11);— E<lw.,  Can.  ent..  xlv:52 

(1882):— Fern..  Bnn.  Me..  -                     '1*^);  j'-'fUto — -.vi  •••:  JJrjv..    ini*.    Ga^    Brit. 

— Frencb.    Bun.    east.  C.  -                   'i?.  73  mu?..     vl:50,    fi?».    163-l«t:    ivi:40.    tab. 

(18*6);— JIayn.,  Butt.  X.  1...  •;^>.(i.  [.i.4.  fign.  «  Ca.  1*00). 

40,  *)3(1!*6).  Fi-/ure<l  by  GloTer,  in.  X.  A.  Lep.,pL  a^. 

/>'.                  ■  raiaeer  God.,  Encycl.  m^b.,  fi?.  5:  pi.  B,  fig.  6:  pi.  E.  figi*.  15,16;  pi.  I,  tig. 

ix:(>'                   ;.  6. 

LA,  Chacon  d'eax,  &  M>n  toar, 
Pa»»e.  comine  une  j^enK-e 
De  pt/fe»ie  vu  d'amour: 

t,.  V.,,,-.,  ~r^.  '.'jpOlons. 
But  ir  thf:  ■  -nd. 

Ail  :v.-^- ar 

■>ELiKKspEABK. — Sonnet. 

Imago  ^6 :  14 :  14  :  11).  Head  black,  the  sammit  overarched  by  the  projectinz  Iiairs 
of  the  prothoracic  lobes,  and  in  front  either  tafted  (^  j  or  covered  with  appressed 
scales  ($)  ;  a  broad  l>and  of  snow  whit«  scales  Ixtrders  the  ere  in  front  and  liefaind, 
connected,  jnst  above  the  tongue,  br  a  transverse  band  of  white  scales  and  between  the 
antennae  by  a  narrow  line  of  similar  scales,  intermingled  with  black  hairs  in  front  of 
I  narrow  line  of  w'  '  ".•       '  r; 

which  iri  covered  w  1 

r.  ri  tiie  outside  and  po--terior  iA.d-M'ir  ■ji   '  tac  aijU;Qiia>i.  i 

I  :nt*  of  palpi  covered  with  white  scales.  '  third  of  the  i:.  l 

above  and  ontside  and  a  prolongation  of  the  same  downward  apon  the  onter  edge 
black :  the  black  scales  which  break  the  continnity  of  the  under  portion  of  the  white 
band  encircling  the  eye  form  part  of  a  broad  band  which  crosses  the  base  of  the  out- 
side of  the  basal  joint;  apical  joint  blackish  brown,  white-tipped  and  with  a  few 
scattered  white  scales.  Antennae  velvety  black,  sometimes  with  a  pnrplish  tinge:  the 
joints  of  the  stalk  and  of  the  base  of  the  clnb  ■  ■"         -e.  not  very  nar- 

rowly, with  snow  white  scales,  which  extend  nj.  •   in  little  points 

upon  the  outer  and  inner  edge  beneath:  at  the  ba»e  oi  ti.  -    are  a 

few  additional  scattered  white  scales,  not  forming  a  close  p  -  .oward 

the  tip  of  the  antennae  not  more  than  a  single  joint  further  than  above;  clnb  black, 
either  covered  beneath  and  at  tip  with  exceedingly  minute,  scarcely  paler  olivaceous 
hairs  (  ^  )  or,  the  terminal  three  or  four  joints  and  a  narrow  line  along  the  under  sur- 
face, or  sometimes  even  the  whole  of  the  under  surface  and  sides,  bright  fulvous  (  §  ). 
Tongue  luteous.  the  edges  faintly  luteo-fuscous. 

Thorax  covered  above  with  bronze  brown  scalf--  'g  and  del- 

icate, dark  bluish  zray  and  greenish  gray  hairs:  with  dark 

brown,  pale-tipped  hairs,  posteriorly  colored  as '•  .x;  b-^ne^'  .-ax  is 

covered  with  soft  mouse  brown  scales,  mostly  '  -jv  pearly  -  .-»  and 

hairs,  having  a  bluish  iridescence.     Femora  covered  with  dark  brown  scales,  almost 
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or  quite  concealed  by  siio-vv  white  scales  ;  tibiae  similar,  Init  alrove  more  or  less  tlecked 
with  blackisli  and  having  always  a  subapical  dark  patcli  aud  sometimes  a  patch  in  the 
middle  of  the  basal  half;  tlie  dark  colors  are  most  conspicuous  on  tlic  liinil  tibiae; 
tarsi  bright  Inteous  beneath,  above  black,  narrowly  ainiulate  with  white  at  the  apices 
of  the  joints  aud  In'oadly  in  tlic  middle  of  the  basal  joint;  spines  black;  claws  dark 
reddish,  brighter  at  base. 

Wings  above  uniform  dark  glossy,  almost  blackish  brown,  with  the  slightest  possi- 
ble olivaceous  reflection,  the  veins  and  outer  edges  blackish ;  the  hind  wings  softer 
from  the  presence  of  numerous  greenish  gray  hairs  on  the  lower  half;  basal  half  of 
costal  edge  of  fore  wings  fulvous;  hind  wings  fre()uently  (  $  )  or  almost  never  ((J) 
possessing  in  the  lower  median  interspace  a  small,  submarginal  orange  patch,  seated 
on  a  blackish  spot  and  in  the  next  lower  interspace  a  few  orange  scales ;  outer  border 
of  hind  wings  in  the  same  interspaces  with  a  delicate  line  of  pearly  white  scales 
seated  njion  the  blackish  edging  of  the  whole  wing;  fringe  of  both  wings  light  yel- 
lowish gray,  blackish  at  base,  excepting  on  the  lower  half  of  the  hind  wings,  where 
between  the  tails,  the  fringe  is  pearly  white,  sometimes  obscured  with  gray,  blackish 
at  base;  below  the  lower  tail  it  is  blackish,  narrowly  pearly  white  at  base;  tails 
black-tipped,  the  longer  fringed  on  the  inner  border  with  pearly  white;  there  is  a 
small  patch  of  white  scales  at  the  excision  of  the  inner  margin,  beneath  which  the 
fringe  is  blackish  brown.  Discal  stigma  (44:1)  of  the  fore  vvings  of  the  male 
rounded  obovate,  nearly  twice  as  long  as  broad,  slightly  darker  than  the  ground  color. 
Tlie  portion  of  the  sulicostal  nervure  of  the  fore  wings  (61 :  5)  of  the  male  which 
lies  on  either  side  of  the  second  superior  nervule  curves  strongly  downward  a  little 
beyond  the  middle  of  the  cell ;  the  vein  connecting  the  inferior  nervules  to  the  main 
stem  not  transverse,  but  oblique;  in  these  respects  this  species  approaches  P.  Onta- 
rio rather  than  its  other  congeners,  but  is  not  greatly  different  from  T.  liparops.  Outer 
margin  of  the  hind  wings  above  tlie  longer  tail  nearly  straight,  the  longer  tail  more 
than  half  as  long  again  as  the  width  of  an  interspace,  the  shorter  very  slight. 

Beneath  uniform  blackish  slate  brown  {S)  or  dark  slate  brown  (?),  old  specimens 
inclining  to  an  ashy  lute.  Fore  iBimjs  with  the  extremity  of  the  cell  covered  by  a  sub- 
quadrate  slightly  darker  spot,  usually  widest  above,  the  outer  and  inner  borders  edged 
with  bluish  pearly  scales;  the  middle  of  the  outer  half  of  the  wing  is  crossed  by  a 
moderately  broad  stripe  of  confluent  quadrate  spots,  slightly  darker  than  the  ground 
color  of  the  wing,  and  darkest  next  tlie  outer  border,  distinctly  bordered  externally 
and  frequently  (J)  or  almost  never  {$)  very  faintly  upon  the  inner  side  with  bluish 
pearly  scales ;  the  whitish  external  lining  of  each  spot  is  usually  more  or  less  curved, 
opening  inward,  but  is  not  infrequently  straight;  the  direction  of  the  band  varies 
greatly  ;  its  general  course  is  :  starting  from  a  point  close  to  but  not  upon  the  costal 
border  at  about  the  middle  of  its  outer  half,  it  passes  in  a  rather  regular  and  slight 
curve  towaril  the  inner  margin,  gradually  approaching  the  outer  margin,  as  far  as  the 
lower  median  uervule  and  then  turns  inward  again  very  slightly,  aud  terminates  at 
the  submedian  nervure,  at  about  two-thirds  the  distance  from  the  lower  outer  angle 
that  its  origin  had  from  the  upper  outer  angle  of  the  wing;  usually,  however,  it  is 
abruptly,  though  but  slightly,  broken  at  the  upper  median  nervule,  being  removed 
inward  slightly  at  this  point ;  the  same  thing  usually  occurs  also  at  the  lower  median 
nervule;  yet  the  band  not  infrequently  continues  on  its  course  at  this  point  and 
reaches  still  nearer  the  outer  border  at  its  very  termination;  occasionally  the  upper 
extremity  of  the  l)and  is  bent  abruptly'  inward  or  outward  and,  linally,  the  spots  may 
be  so  related  that  the  outer  white  edging  forms  either  a  nearly  continuous,  gradually 
curving  line,  or  a  series  of  little  curves,  or  a  series  of  dentations  or  steps,  the  angle 
not  in  the  middle  but  at  the  lower  corner  of  each  spot;  the  width  of  the  band  also 
varies,  in  some  being  three  or  four  times  as  wide  as  in  otliers;  usually  it  is  about  the 
width  of  the  eye;  it  varies  but  little  in  general  location,  although  iu  a  few  extreme 
specimens  before  me,  it  varies  from  the  middle  of  the  outer  third  to  the  middle  of  the 
outer  two-thirds  of  the  wing.  Outside  of  this  is  a  submarginal  line  of  nearly  or 
quite   connected,  delicate,  transverse,  l)lackish  streaks,   edged  internally  with  white 
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soaU's,  closoly  pnriillol  to  the  milor  hurdor,  hut  ofti'H  luiit  linviinl  nt  tlio  upper 
oxtreiiiltv  ;  It  (loos  not  reach  clllior  Ixirilor:  tlic  whlto  eilfiiiifi  soiiii'tiiiR's  foriu.s  a  coii- 
tlniious  lino  ami  •ioinotiinos  a  -iorlos  of  tiroail  s:i<;ittato  stroaks;  tJio  ontor  side  of  tlie 
blaok  stronks  are  occasionally  tliisliod  dollcatoly,  especially  on  the  lower  half  of  the 
will:;,  with  i>rans;e:  the  outer  inar^iii  Is  cili:etl  with  black  ami  the  frlufje  Is  dull  fuscous, 
darkest  toward  base.  Tiio  extremity  of  the  cell  of  the  hind  wiiii/s  broadly  bordered, 
as  ill  the  fore  wliiirs.  with  a  sll;i;htly  darker  spot,  but  elon;;ate  ipiadratc  in  shape,  ileep- 
ost  ill  color  at  the  outer  and  Inner  bonier,  where  it  Is  edi;ed  with  bluish  pearly  scales; 
across  the  middle  of  the  outer  three-llfths  of  the  wiiij;  runs  a  stroiifrly  ciirvluK,  broken 
bauil.  usually  slightly  narrower  than  tlie  extra-iiicslal  l)aiid  of  the  fore  wings,  composed 
of  partially  continent  ipiadrate  spots,  n  little  darker  than  the  irronnd  color,  edged  on  tlic 
outsiiie  illstlnctly.  generally  on  the  inside  faintly,  almost  never  on  the  upper  or  uniler 
sides,  with  bluish  pearly  scales :  the  whole  band  has  a  general  direction  closely  jjaiallel 
to  tlie  outer  border,  but  composed  of  partially  independent  spots,  the  upper  outer  angle 
of  each  of  which,  in  the  upper  half  of  the  wing,  is  usually  placed  a  little  outside  of 
the  lower  outer  angle  of  the  one  atiove.  that  next  the  costal  border  lying  about  mid- 
way between  the  coui-se  of  the  band  and  that  of  the  spot  at  the  extremity  of  the  cell; 
this  rule  never  holds  with  the  sjiot  in  the  upper  median  interspace:  tlie  spots  in  tlie 
lower  lialf  of  the  band  become  elongate  quadrate,  tlial  in  the  medio-sutimedian  inter- 
space either  straiglit  or  nearly  so.  directed  upward  and  inward  from  the  submedian 
nervnre.  or  is  bent  in  the  middle,  the  angle  pointing  inward  ;  the  lowermost  forms  a 
Ions,  straight  streak,  never  bordered  on  the  inner  side  witli  whitish,  running  toward 
the  liase  at  right  angles  to  the  previous  spot  when  the  latter  is  straight,  or  to  its  under 
half  when  It  is  bent.  Xearerthe  outer  border  of  the  wing  than  the  outer  border  of  this 
band  Is  a  row  of  very  narrow  blackish  stripes,  slightly  curved  on  the  upper  half, 
strongly  curved,  opening  outward,  on  the  under  half  of  the  wing,  bordered  narrowly 
on  the  inner  side  with  bluish,  pearly  scales;  that  in  the  lowest  interspace  varies  from 
this,  being  a  straiglit  streak,  parallel  to  that  in  the  extra-mesial  band;  the  wliole  of 
the  medio-submedian  interspace  beyond  this  band  is  thickly  powdered  with  bluish 
pearly  scales ;  in  the  lowest  median  interspace,  and  to  a  much  less  degree  in  tliose 
following  it.  sometimes  even  as  far  as  tlie  upper  subcostal  interspace,  and  also 
slishlly  in  the  lowest  interspace,  this  band  is  followed  by  orange  Uinules,  seated,  in 
the  lowest  median  interspace,  upon  a  black  spot ;  the  outer  border  is  narrowly  edged 
witli  blackish  fuscous,  followed  by  a  slender  line  of  bluish  pearly  scales ;  tails  as  on 
upper  surface. 

Abdomen  above  and  at  sides  blackisli  brown,  with  a  very  dark,  slight,  violaceous 
rellection;  at  tip  grayish  yellow  :  beneath,  white  in  tlie  middle,  dirty  grayish  wliite  at 
the  sides:  alatioiis  of  upper  organ  of  male  appendages  (34 :  24.  2.5)  well  rounded  but 
apically  slightly  excise<l  above,  the  lower  edge  straight,  clasps  nearly  equal  beyond 
the  gibbons  base,  slightly  curved  downward. 


Measurenients  in  niillinictres. 

MALES. 

FEMALES. 

Length  of  tongue,  5.5  mm. 

Smallest. 

Average. 

Largest. 

10. 
8.5 
5. 
3.5 

Smallest. 

Average. 

Lar>:est 

l,rf»iic»thof  fore  winir^ 

14. 
7.5 
4.5 
3. 

15. 

8. 

4.8 

3.4 

13. 
6.25 
4. 
2.75 

10. 
7J5 
4.5 
3. 

Ki  5 

antennae* 

7  5 

bind  tibiae  and  turtii... 
fore  tildae  and  tarsi  . . 

4.T5 
3.25 

Desoribed  from  W)  3  ,  26  ? 

Secondary  sexual  peculiarities.  ¥ 
fore  wing.  The  scales  of  the  same  (46 
a  little  more  than  three  times  as  long  as 
with  rounded  and  subequal  angulations 
from  those  of  T.  edwardsil  mainly  in  tl 
lobed  than  in  any  of  our  species  excepti 

Egg  (65:  3).     Prominences  high,  nt 
times  thickened,  .04-.05  mm.  apart,  .025 


Length  of  diseal  stigma  2.5-3  mm. 

or  the  male  stigma,  see  the  description  of  the 
:  22)  are  slightly  broader  than  in  T.  edwardsil, 
broad,  both  extremities  very  broadly  rounded, 
;  the  sides  are  almost  straight.  They  differ 
e  rounded  form  of  the  base,  this  being  less 
ng  T.  Ontario. 

the  tip  rough  or  even  denticulate,  and  some- 
mm.  thick :  the  ridges  arc  less  than  half  their 
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height,  uiiiforra  in  elevation  luul  .021  mm.  wide;  the  spaces  between  the  ridges  are 
circular  pits,  .021  mm.  in  diameter,  tlie  bottom  of  which  is  covered  with  a  few  thick- 
ened white  points,  all  but  two  or  three  of  which  arc  clustered  around  the  periphery. 
Micropyle  rosette  (68 :  1)  .06  mm.  in  diameter,  composed  of  a  central  circle,  .004  mm. 
in  diameter,  surrounded  by  four  oval  cells  directed  toward  it,  their  longer  axes  .018 
mm.  long,  and  their  shorter  .0125  mm.  Height,  .47  mm. ;  breadth,  .7  mm.  Color, 
accordin<;  to  Saunders,  pale  green. 

Caterpillar.  Fourth  staijc.  Head  pale  greenish  yellow,  with  a  minute  blacV;  dot  on 
each  side;  mandibles  pale  brown,  with  a  faint  whitish  patch  immediately  above  them. 
Body  al)0ve  yellowish  green,  streaked  above  with  yellowish  white,  and  thickly  covered 
with  flue,  short  white  liairs;  tirst  abdominal  segment  of  rather  a  darker  shade  of 
green  than  the  rest  of  the  body.  .V  dark  green,  dorsal  stripe  on  the  second  and  third 
thoracic  and  first  abdominal  segments,  the  full  width  of  the  dorsal  crest;  narrow  on 
the  four  terminal  segments,  almost  obsolete  on  those  intermediate.  A  faint,  whitish, 
dorsal  line  runs  through  the  centre  of  this  stripe.  Dorsal  crest  edged  with  yellowish 
white,  most  apparent  where  it  borders  the  darker  portions  of  the  dorsal  stripe;  sides 
of  body  with  a  few  faint,  oblique  lines  of  yellowish  white;  substigmatal  fold  of  the 
same  color,  whicli  extends  around  the  posterior  segments.  Under  surface  deeper 
bluish  green,  with  a  faint  white  bloom.  Legs  and  prolegs  concolorous.  Ijcngth, 
10  mm.   (after  Saunders).     See  also  under  uext  stage. 

Last  sta/je  (75 :  20).  Head  very  pale  green,  the  base  of  the  triangle  a  very  little  in- 
f  uscated ;  antennae  pale,  a  fuscous  spot  at  their  interior  base ;  ocelli  pale  in  a  black 
field ,  labrum  white ;  mandibles  reddish. 

First  thoracic  segment  dull,  pale,  dirty  green;  behind  it  a  dark,  In'ownish  green, 
dorsal  stripe,  nearly  twice  as  broad  anteriorly  as  posteriorly,  almost  blackish  from  the 
second  thoracic  to  the  first  abdominal,  and  on  the  sixth  to  ninth  abilomiual  segments, 
bordered  by  a  narrow,  whitish  liand  on  the  second  to  fifth  abdominal  segments,  placed 
a  little  oblirpiftly ;  this  is  again  bordered  with  pale,  dull,  roseate  patches,  narrow  in 
front  and  broadening  behind  on  each  segment ;  beneath  this  the  sides  are  striped  with 
narrow,  oblique  bands  of  whitish  and  greenish;  the  ventrostigraatal  fold  is  pale 
bluish  white,  milk  white  on  the  seventh  abdominal  segment,  and  bordered  w-ith  roseate 
above,  excepting  at  the  very  tip ;  beneath  bluish  green ;  body  completely  covered  with 
minnte,  white  warts,  emitting  whitish  hairs;  spiracles  white.  Legs  and  prolegs 
bluish  green;  claws  of  former  fuscous.  Length,  13  mm.;  breadth,  4  mm. ;  height, 
2.5  mm. ;  length  of  long  hairs,  .48  mm. ;  of  short  ones,  .16  mm. 

Younger  specimens,  9  mm.  long  (fourth  stage?),  sliow  a  more  decided  diflerence be- 
tween the  length  of  the  hairs,  showing  that  the  change  in  this  respect  from  the  juve- 
nile to  the  mature  larva  is  gradual ;  in  these  the  longer  hairs  were  .25  mm.  and  the  short 
ones  .04  mm.  in  length.  These  specimens  also  had  the  dorsal  stripe  entirely  wanting 
on  the  second  to  fifth  abdominal  segments,  and  sometimes  the  bordering  line  and  the 
lateral  markings  were  obscured.  Later  in  life,  with  no  change  of  integument,  the 
dorsal  stripe  may  sometimes  become  uniform  in  color  over  the  whole  body. 

Other  full  grown  specimens,  taken  at  first  both  by  Mr.  Saunders  and  myself  to  be 
quite  distinct,  otl'er  so  many  points  of  diflerence  that  I  add  a  description  of  one  of 
them  in  full ;  it  is  the  other  extreme  of  the  variation  (75  :  26).  Head  very  pale  green- 
ish with  a  brownish  tinge,  the  base  of  the  triangle  with  a  broad  black  band  ;  antennae 
with  the  Ixisal  joint  white,  beyond  very  pale  greenish  brown  ;  ocelli  white  in  a  black 
field;  labrum  white;  mandibles  reddish  brown. 

Body  bright  velvety  grass  green ;  a  faint,  narrow,  paler,  dorsal  line,  from  the  middle 
of  the  second  thoracic  to  the  sixth  abdominal  segment,  bordered  by  a  darker  line, 
more  distinct  posteriorly,  and  behind  the  sixth  abdominal  segment  forming  a  not  very 
broad  dorsal  band;  this  again  is  bordered,  distinctly  only  on  the  posterior  segments, 
witli  paler  green ;  on  the  sides  of  each  segment  there  is  a  narrow,  indistinct,  oblique, 
pale  streak,  bordered  on  either  side,  but  more  conspicuously  below,  with  darker  green; 
the  ventrostigmatal  fold  is  paler  green,  bordered  above  by  a  broader  band  of  darker 
green;  hairs  reddish  brown;  spiracles  pale  brownish,  the  posterior  half  more  dis- 
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tinctly  marked.  Legs  vei'y  pale  greenish,  the  last  joint  a  little  infuscated  externally, 
the  tips  of  the  claws  reddish  brown;  prologs  grass  green,  pale  at  tips.  Length, 
13  mm. ;  breadth,  3.5  mm. ;  height,  3  mm. ;  length  of  longer  hairs,  .48  mm. ;  of 
shorter  hairs,  12  mm.  See  also  Mr.  Saunders's  descriptions  and  comments  (Can.  ent. , 
ii:fiI-(!4). 

Chrysalis  (84  :  25, 27).  Thorax,  wings  and  appendages  dull,  pale  green,  the  thorax  a 
little  dusky  and  abundantly  dotted  with  small,  blackish  fuscous  spots,  arranged  to  a  cer- 
tain extent  in  streaks  of  varying  disposition  on  the  prothorax  and  the  upper  portion  of 
the  sides  of  the  niesothorax,  the  former  sometimes  with  a  distinct,  blackish,  dorsal  line, 
which  becomes  interrupted  behind ;  the  wings  with  a  few  scattered  dots  on  the  upper 
half.  Abdomen  pale  yellowish  or  reddish  brown,  sometimes  with  a  dirty,  roseate  tinge  ; 
a  pale  reddish,  dorsal  streak,  marked  irregularly,  and  sometimes  centred  with  black 
and  bordered  by  a  pale,  whitish  band,  obscured  by  yellowish  brown ;  sides  profusely 
spotted  with  blackish  fuscous,  and  bearing  a  lateral  row  of  small,  round,  blackish 
spots,  which  connect  below  with  some  blackish  fuscous  spots,  and  thus  form  short, 
transverse  streaks.  The  network  of  scarcely  elevated,  interlacing  ridges  is  com- 
posed of  rather  larger  cells  than  in  most  of  the  species,  covering  most  of  the  body, 
and  as  distinctly  on  the  sides  as  on  the  back,  having  no  greater  elevation  at  the  inter- 
section ;  the  hairs  are  pretty  abundant,  pale  yellowish,  moderately  long,  nearly  equal 
until  close  to  the  tip,  where  they  taper  to  a  tine  point,  fully  half  as  long  again  on  the 
front  as  on  the  sides ;  they  are  very  minutely  and  delicately  spiculiferous,  the  spicules 
seldom  visible  as  more  than  raised  points,  never  exceeding  one-fourth  the  diameter  of 
the  hair,  directed  well  forward,  distant  from  each  other  generally  by  the  width  of 
the  hair.  Spiracles  pale  green,  with  reddish  lips,  or  reddish  brown  with  pale  lips. 
Length.  9  mm. ;  breadth,  4.25  mm. ;  height,  3.75  mm. ;  length  of  hairs  in  front,  .3G  mm.  ; 
length  of  haii-s  on  body,  .23  mm. 

From  specimens  bred  on  oak  and  received  from  Mr.  Sanndei'S. 

Another  description.  Greenish  brown,  more  or  less  fuliginous,  the  raised  tracery 
of  surface  more  or  less  infuscated.  There  is  an  obscure  dorsal  stripe  on  the  protho- 
rax and  front  of  mesothorax,  obscured  by  fuliginous;  sides  of  mesothorax  tinged 
with  fuliginous.  Abdomen  above  with  an  obscui-e  dorsal  stripe,  most  distinct  and 
broadest  on  the  third  segment;  and  a  series  of  dark,  infralateral  dots  in  the  middle  of 
the  segments,  which  become  large,  oblique,  blackish  blotches  on  the  foui-th  to  sixth 
segments;  between  this  series  and  the  wings,  and  including  nearly  the  whole  of  the 
second  segment,  the  abdomen  is  liglit  yellowish  brown ;  spiracles  faintly  brownish 
fuscous.  Wings  dull,  but  pale  Inteous,  flecked  with  brown,  the  basal  tubercle  marked 
above  with  black.  Eyes  black,  conspicuous;  prothoracic  spiracle  pallid.  Beneath 
wood  brown,  the  apical  halves  of  the  appendages  infuscated,  the  antennal  clubs 
blackish;  an  infuscated,  ventrolateral  band  on  abdomen.  Hairs  straight,  slightly 
tapering,  bluntly  pointed,  faintly  spiculiferous.  Length,  10.5  mm. ;  breadth  of  abdo- 
men, 3.5  mm. ;  of  front  of  mesothorax,  2.7  mm.  ;  length  of  hairs  on  thorax,  .15  mm. 

Described  from  specimen  bred  on  butternut  and  sent  by  Mr.  Hulbert. 

Distribution  (24:  2).  Tliis  is  much  more  extensively  distributed  than 
the  preceding  butterfly,  at  least  in  latitude,  being  common  to  the  Allc- 
ghanian  and  Carolinian  faunas  and  even  encroaching  a  little  on  tiie 
Canadian.  Southward  it  occurs  in  Georgia  "common"  (Abbot),  Alabama 
(Gosse)  and  Virginia  (coll.  Anier.  ent.  soc).  Westward  it  reaches  to 
Michigan  (coll.  Mich.  Univ.),  Wisconsin  "not  rare"  (Hoy)  and 
Iowa, — Des  Moines  (Austin)  and  New  Jefferson  (Allen)  ;  and  even  to 
eastern  Nebraska  (Carpenter),  eastern  Kansas  rare  (Snow),  Colorado 
and  New  Mexico  (Snow),  and  northern  Texas.  If  Boisduval's  auretorum 
be  the  same,  as  is  probable,   it  even   extends  to  California.     Northward 
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Mr.  Saunders  reports  that  it  is  "comparatively  common"  at  Montreal* 
"where  edwardsii  is  either  unknown  or  comparatively  rare" and  it  has  also 
been  found  at  London,  Ont.  (Saunders,  Reed)  and  Ottawa,  abundant 
(Billings,  Fletcher). 

It  seems  to  occur  throughout  most  of  New  England,  but  has  been 
taken  in  Maine  only  at  Norway  (Smith)  ;  in  New  Hampshire  it  has  oc- 
curred at  Walpolc  "quite  common"  (Smith)  and  Milford  (Whitney)  ;  in 
Vermont  at  Bellows  Falls  (Merrill)  ;  in  Massachusetts  at  Andover 
(Treat),  Woburn  (Shute),  Dorchester  (P.  S.  Sprague),  Wollaston  and 
Quincy  (F.  H.  Sprague),  Cape  Cod  (Fish),  Amherst  (Parker),  Spring- 
field abundant  and  Mt.  Tom  (Emery),  Leverett,  Mt.  Toby  and  Montague 
(F.  H.  Sprague)  ;  in  Riiode  Island  at  Providence  (Packard),  and  in 
Connecticut  at  Plantsville  (Shepardin  Yale  Coll.  nius. )  and  New  Britain 
(Hulbert). 

Food  plant  and  habits  of  caterpillar.  Mr.  Saunders  has  bred  this 
caterpillar  upon  oaks,  and  ]Mr.  Abbot  states  that  it  feeds  on  red  oak 
(Quercus  rubra  Linn.)  and  other  oaks  (in  his  British  Museum  manuscripts 
Q.  falcata  Michx.  is  figured)  ;  and  he  adds  that  it  feeds  also  on  hickory 
(Carya),  a  member  of  a  neigiiboring  family.  Dr.  Packard  has  found  ()rc- 
sumably  this  species  on  Carya  glabra  Torr.,  and  Mr.  Hulbert  has  bred  it  on 
the  allied  butternut,  Juglans  cinerea  Linn.  Boisduval  and  LeConte,  how- 
ever, state  that  it  feeds  on  species  of  Crataegus,  a  genus  belonging  to 
another  division  of  angiosperms,  and  this  somewhat  doubtful  statement  has 
been  extensively  copied  without  verification  ;  a  sjjecimen  of  the  imago  in 
the  museum  of  the  Michigan  University,  however,  is  labelled  "thorn"; 
and  I  find  in  Abbot's  manuscript  a  statement  that  it  feeds  on  "parsley 
haw,"  by  which  a  Crataegus  is  probably  meant. 

It  devours  the  leaves  by  eating  holes  through  them,  not  touching  the 
edge  ;  it  is  rather  slow  in  its  movements,  differing  considerably  in  this 
respect  from  T.  edwardsii.  It  is  a  cannibal,  too,  in  its  small  way  and 
when  short  of  food  has  been  seen  to  devour  its  younger  and  weaker 
brethren . 

The  caterpillar  varies  greatly  in  markings,  as  may  be  seen  by  our  il- 
lustrations, in  which  extreme  types  are  represented,  one  being  grass 
green  and  almost  immaculate,  the  other  of  an  impure  color  and  marked 
with  a  broad  and  greatly  interrupted  dorsal  stripe  ;  no  one  would  at  first 
take  them  to  be  identical. 

Seasons.  The  butterfly  makes  its  first  appearance  toward  the  end  of 
June,  and  continues  to  emerge  from  the  chrysalis  until  after  the  first  week 
in  July — the  females  probably  throughout  July.  It  is  much  more  abun- 
dant during  July  than  subsequently,  but  occurs  also  during  the  whole  of 
August    and    has    even   been    taken  in  the    first  week   of  September,  but 

*Caulficld  says,  generally  rare,  but  abundant  in  1874. 
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wliether  taken  in  June  or  September,  all  belong  to  one  brood.  The  eggs, 
which  I  liiivc  received  from  Mr.  Saunders,  are  laid  all  through  July  and  early 
in  August,  and  perhaps  sometimes  remain  unhatelied  tlirougliout  the  winter. 
At  other  times,  as  in  cases  recorded  by  Saunders  and  A\'orthington,  they 
hatch  in  a  few  days,  but  in  each  case  these  died.  It  is  tolerably  certain  that 
if  they  hatch,  they  hibernate  without  eating  (as  the  action  of  Mr.  Worth- 
ington's  caterpillars  would  indicate) ,  and  that  the  egg  may  also  hibernate,* 
as  tliere  is  no  indication  of  a  second  brood,  even  in  the  south.  Kgg8 
which  I  received  from  Mr.  Saunders  early  in  August  did  not  hatch,  and 
caterpillars  found  in  the  spring  after  the  vegetation  is  out  are  only 
partly  grown,  again  both  in  the  north  and  in  the  south.  It  is  usually  not 
until  toward  the  last  of  June  in  the  north,  sometimes  not  until  July,  that 
the  larvae  become  full  grown ,  and  after  passing  fourteen  to  twenty  days  in 
chrysalis  (Hulbert),  emerge  as  butterflies.  In  the  south,  judging  from 
the  observations  of  Abbot  and  Gosse,  the  butterflies  emerge  late  in  April 
or  early  in  May,  after  twelve  days  in  chrysalis.  Neither  makes  any  allu- 
sion to  a  second  brood. 

Behavior  of  the  butterfly.  In  Georgia,  according  to  Abbot,  these 
butterflies  are  found  in  oak  woods  and  frequent  the  blossoms  of  "Chin- 
quessin"  [?  Chinguapin,  Castanea  pumila  Michx.].  In  the  west,  Allen 
took  them  in  company  with  T.  edwardsii  "on  flowers  of  the  Symphori- 
carpus  which  grew  on  the  prairies,  in  hollows  that  were  moist  in  the 
spring  time.  They  were  also  found  at  the  bottom  of  ravines,  in  a  low, 
thick  growth  of  timber."  Caulfield  finds  them  on  blossoms  of  Asclepias 
and  sumac.  Lintner's  specimens  "were  usually  captured  when  resting 
on  l)ushes  after  a  short  and  rapid  flight  in  the  warm  sunshine." 

Gosse,  speaking  of  Theclidi  in  general,  and  of  this  species  in  particular, 
says  (Lett.  Alab.,  37)  "when  at  rest  they  often  rub  the  surfaces  of  the 
hind  wings  upon  each  other,  up  and  down  alternately." 

It  is  not  a  little  strange  that,  while  out  of  nine  specimens  bred  by 
Messrs.  Saunders  and  Reed,  seven  were  females,  the  proportion  of  males 
to  females  in  specimens  captured  at  large  (out  of  ninetj-five  examined)  is 
as  three  to  one.  Is  it  possible  that  the  females  instinctively  conceal  them- 
selves in  the  thick  foliage  of  trees  ? 

Parasites.  The  caterpillars,  although  so  small,  are  not  free  from  the 
attacks  of  a  dipterous  parasite  ;  Exorista  theclarum  (89  :  17,  19)  lays  its 
eggs  in  the  body  of  the  larva,  usually  but  one  egg  in  each  insect,  although 
Mr.  Saunders  once  obtained  three  Tachinae  from  one  caterpillar.  The 
puparium  is  of  a  "dark  brownish  red"  color,  4.8  mm.  long;  one  hatched 
July  11.  Packard  bred  (Proc.  Bost.  soc.  nat.  hist.,  xxi:34)  from  this 
caterpillar  in  June  a  Tachina  fly,  and  Mr.  Hulbert  found  a  maggot  in 

*  That  the  chrys-ilis  in.!}-  hibernate,  as  be-  facts  then  published,  but  not  noticed  by  him, 
lieved  by  Edwards  (Can.  ent.,  xiv:52),  the      abundantly  disprove. 
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September  in  each  of  three  chrysalids  ho  expected  to  liibcrnate  :  both  of 
these  may  belong  to  the  same  species  of  Exorista.  Besides  this  the  cater- 
pillar is  attacked  by  a  species  of  Tetrasticlius,  T.  theclae  (89:6)  which 
once  came  from  a  chrysalis  reared  from  some  larvae  sent  me  by  Mr. 
Saunders  ;  only  males  were  obtained. 

Desiderata.  Is  the  larva  ever  found  on  thorn  ?  When  do  the  eggs 
hatcli  y  and  if  in  the  summer,  what  do  the  young  caterpillars  do,  or  where 
betake  themselves?  What  are  the  characteristics  of  the  early  stages  of 
the  caterpillar?  In  what  terms  shall  we  describe  the  flight  and  postures 
of  the  butterfly?  Arc  the  males  really  more  abundant  than  the  females? 
Those  wishing  to  obtain  parasites  may  be  sure  that  wintering  chrysalids 
contain  them. 

LIST  OF  ILLUSTRATIONS.— THECLA  CALANUS. 

General.  Imago. 

PI.  24,  tig.  2.    Distribution  in  North  America.       pi.  g,  ug.  14.    Feuiiilc,  both  .surface.s. 

89 :  6.  Tetrastiohus  theclae.  a  parasite.  14 ;  11.     Male,  both  surfaces. 

17.  Exorista theclarum, a i.arasite; head.  34:24.    Male  abdominal  appendages,  side 

19.  Exoristatheclarum,  a  parasite;  wing.  view. 

Erjg.  25.    The  same,  viewed  from  below  in 

PI.  65,  fig.  3.    Plain.  outline. 

68:1.     Micropyle.  44:1.    Stigma   of   fore  wing  greatly  en- 

Caterpillar.  larged. 

PI.  75,  tig.  20,  26.     Side  views.  *6;  22.    Androconium  from  the  stigma. 


Chi-y  salts. 


61 : 5.    Neuration,  fore  wing  i  . 


PI.  84,  tig.  25,  27.    Side  views.  ^-    Neuration,  fore  wing  ?. 

THECLA   EDWARDSII.— Edwards's  hair  streak. 

[Edwards's  hair  strealv  (Scudder) ;  Edwards's  streaked  butterfly  (Mayuard).] 

TAecifa  etiwarfisu  S.aund.,MSS.,  [see  Trans.  eutom.  soc,  i:  172-173  (1867);— Saund.,  Cau. 

Amer.  eutom.soc,  1:172(1867);  Can.eut.,i:  ent.,   i :  98-99  (1869);— Middl.,  Rep.  Ins.,    III., 

98-99  (1869)]  ;—Scudd.,  Proc.   Bost.   soc.  iiat.  x:  93(1881). 

hist.,  xiii :  272-276  (1870) ;— French,  Butt.  east.  Thccla  fahricii  Kirb.,  Syn.  catal.  Lep.,  654 

U.  S.,261  (1866);— Mayn.,  Butt.  N.E.,  33,  pi.  6.  (1871). 

figs.  ,39, 39a  (1886).  „.  ,  •     r-i  n.   xr    »    i  1  t  « 

^      ,     ^,  TT  T       ■   •  n,     ,  Figured  m  Glover,  III.  N.  A.  Lep.,  pi.  I,  tig. 

27(.ecte  faZncer  Harr.,  Ins.  iiij.  veg.,  3d  ed.,       .    •      , 

276  ,1862) ;— Grotc,  Can.  ent.,  ii :  165-168  (1870) ;         '  '"""^ ' 

xix  :  179  (1887).  (Not  Polyom.  falacerGod. ;    nor  Rust.  arm. 

Thecla  calamis  Grote-Kob.,  Trans.  Amef.       calanuslliibn.) 

The  wild  lice  and  the  butterfly 

Are  bright  and  h:i|ipy  things  to  see ; 
Living  beneath  a  suniiner  sky. 

Eliza  Cook. 

Sie  tanzen  und  tanzeii  wohl  allzumal 
Um  eiue  Lindo  im  griiuen  Thai. 

Kerner. 

Imago  (6;  IC).  Head  blackish  brown,  the  summit  overarched  by  the  prothoracic 
hairs;  a  broad  band  of  snow-white  scales  borders  the  eye  in  front  and  behind,  con- 
nected, just  above  till!  tongue,  by  a  transverse  band  of  white  scales;  a  few  pale  scales 
are  arranged  along  the  median  line  of  the  vertex ;  posterior  outer  border  of  the  basal 
joint  of  antennae  edged  with  white  scales.     Apical  half  of  basal  joint  of  pjilpi  cov- 
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ered  with  Onrk  brown  scaU's.  llio  cdiitiiiiiatioii  of  tliose  \v1ir-1i  break  tlip  coiiiiiuiily  of 
the  wliito  Imiul  iMU-irdin^  the  eyes;  outsiile  of  iiihhlle  joint  lialf  white,  half  lilack, 
(llviilcd  l)y  II  line,  rnnnini;  from  the  niiiUUe  of  the  apical  half  of  the  upper  odjre  to  the 
middle  of  the  basal  half  of  the  lower  edtre ;  inside  of  basal  and  middle  joints  while 
with  a  few  brownish  scales;  terminal  joint  black,  white-lipped,  and  with  a  ftreat 
many  white  scales  at  the  base,  parlicnlarly  above  and  beneath  ;  sometimes  the  basal 
half,  cxceptin":  the  sides,  white.  Antennae  blackish  brown,  each  joint  of  the  stalk 
and  the  basal  ones  of  the  club  rather  broadly  annulated  at  the  base,  the  white  scales 
frequently  conlluent  and  forming  an  clonjrate  trianjrular  patch  at  the  base  of  the  club, 
especially  in  the  male,  on  either  side  of  a  Inteo-fnlvous  patch  (generally  more  or  less 
obscureil  with  fuscous  in  the  male)  which  extends  over  the  whole  under  surface  of  the 
club,  broadening;  toward  the  tip  ami  occupy inj;  the  whole  circumference  of  the  termi- 
nal three  or  four  joints.     IV.is-vl  half  of  toujiue  luteo-testaceous. 

Thorax  covered  above  with  obscure  mouse  brown  hairs,  scarcely  tinged  with  oliva- 
ceous; prothoracic  lobes  covered  with  dark  brown,  mingled  with  some  pale  and  gray 
hairy  scales,  sometimes  with  a  greenish  tinge ;  beneath,  the  thorax  is  gray  with  longer 
bluish  white  and  shorter  blackish  hairs;  femora  covered  with  white  scales,  specked 
more  or  less  with  blackish  brown,  beneath  covered  with  long  white  hairs  with  a  few 
intermingled  black  ones;  remainder  of  legs  dull  luteous,  obscured  above  mainly  with 
blackish  brown  scales  and  a  few  whitish  scales  (the  latter  especially  at  the  ai)ices  of 
the  joints,  and  a  subapieal  patch  on  the  tibiae),  on  the  sides  mainly  with  white,  with 
scattered  l)lackish  scales  ;  spines  black,  claws  lilackish.  tinged  with  red. 

Wings  above  uniform  dark  grayish  slate  brown,  occasionally  almost  l)lackisli  brown, 
fresh  specimens  with  an  exceedingly  slight  olivaceous  reflection,  the  veins,  usually  in 
the  male  only,  and  the  outer  edges  blackish  brown;  basal  half  of  the  costal  edge  of 
the /ore  wings  indistinctly  fusco-fulvous.  Hind  tcinf/s  almost  always  (?)  or  usually 
((J)  having  in  the  lower  median  interspace,  very  seldom  also  in  the  medio-siibmedian 
iu  the  female,  a  submarginal.  generally  small  orange  patch  (when  most  distlTict, 
developed  as  a  high  lunule)  seated  on  a  blackish  spot,  the  latter  generally  obsolete; 
outer  edge  of  the  hind  wings  with  a  line  of  pearly  white  scales  as  in  T.  liparops; 
diseal  spot  on  fore  wings  of  male  oblong  obovate,  three  times  as  long  as  broad, 
obscure  dark  grayish  fuscous;  subcostal  nervule  of  the  fore  wings  on  either  side 
of  the  origin  of  the  inferior  nervule  considerably  curved  downward  one-third  way 
across  the  cell,  at  about  the  middle  of  the  outer  two-thirds  of  the  latter;  upper 
cross  vein  closing  the  cell  transverse  and  in  continuation  of  the  lower;  outer  margin 
of  hind  wings  above  the  longer  tail  straight,  the  latter  but  little  longer  than  the  width 
of  an  interspace,  the  shorter  one  very  slight. 

Beneath  uniform  ashy  slate  brown,  the  extremity  of  the  cell  In  each  wing  marked 
by  a  spot  very  slightly  darker  tlian  the  ground  color  of  the  wing,  and  agreeing  in 
every  other  particular  with  the  same  spot  in  T.  liparops;  both  wings  are  crossed 
by  an  extra-mesial  band,  the  general  course  and  position  of  which,  in  all  its  varia- 
tious,  corresponds  to  the  similar  band  in  T.  calanus;  but  it  is  made  up  of  entirely  inde- 
pendent, though  closely  contiguous  and  sometimes  even  partially  confluent,  spots  of  a 
blackish  brown  color,  completely  encircled,  although  less  distinctly  above,  below  and 
on  the  inner  side,  with  white;  the  spots  of  the  fore  wings  vary  greatly  in  shape;  usu- 
ally they  are  transversely  short  ol)ovate,  the  upper  ones  roundish,  the  lower  often 
quadrate  orreniform;  on  the  hind  wings  those  above  the  lower  median  nervule  are 
roundish,  with  a  tendency  to  become  transversely  short  obovate.  Outside  of  this 
band,  on  the  fore  wings,  is  a  submarginal  continuous  stripe  of  slender,  transverse, 
blackish  streaks,  closely  parallel  to  the  outer  border,  edged  narrow  ly  on  the  inner 
side  with  white  scales  and  followed  externally  by  a  delicate  flush  of  orange,  generally 
quite  inconspicuous  and  often  very  nearly  obsolete;  a  similar  submarginal  series  on 
the  hind  wings  formed  of  curved,  or,  on  the  lower  half,  usually  of  sagittate  spots, 
opening  outwardly,  followed  by  more  distinct  orange  spots,  especially  next  the  anal 
angle  and  in  the  lower  median  interspace ;  in  the  medio-submedian  interspace  the 
orange  is  reduced  to  a  mere  edging,  and  the  rest  of  the  interspace  is  fdled  with  abun- 
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dantly  ^scattere(l  caerulean  scales  on  a  dark  Kroiiml ;  outer  border  of  both  wings 
marked  narrowly  with  blacki.sh  brown,  on  the  hind  wings  and  often  on  the  lower  por- 
tion of  the  fore  wings,  followed  interiorly  by  a  line  of  white  scales;  a  black  spot  at 
the  extreme  an.al  angle,  following  the  line  of  white  scales  on  the  lower  median  inter- 
space; fringe  and  tails  as  in  T.  calaniis,  except  in  being  of  the  general  color  of  the 
wings. 

Abdomen  above  of  tlie  color  of  the  upper  surface  of  the  wings;  at  the  sides  gray- 
ish and  beneath  dirty  white;  alations  of  upper  organ  of  male  appendages  (34 :  14) 
well  rounded,  the  lower  edge  almost  straight;  clasps  straight  tapering  slightly  beyond 
the  gibbous  base. 


Measurements  in  millimetres. 

MALE.S. 

FEMALES. 

Length  of  $  discal  spot  2-2.6. 

Smallest. 

Average. 

14.5 
8.15 
4.5 
3.25 

Largest. 

15.25 
8.5 
5. 
4.15 

Smallest. 

Average. 

Largest. 

Len"'th  of  fore  wings 

13.5 
7.75 
4. 
3. 

13. 

6.5 
1       3.75 

1       2.5 

15.75 
7.5 
5. 
3.25 

17.25 

antennae 

hind  til)iaeand  tarsi., 
fore  tibiae  and  tarsi.. 

8.75 

4.5 

3.6 

Described  from  62  (J  ,  38  9  .    Longer  tails  varying  in  length  from  1.75  to  3.25 ;  aver.,  i  2.1,  9  2.75. 

Secondary  sezual  distinctions.  See  description  of  fore  wing  for  the  appear- 
ance of  tlie  male  stigmi.  Tlie  scales  found  there  (46:20)  are  ribbon-like,  scarcely 
tapering,  the  sides  being  parallel,  the  tip  well  rounded  and  hardly  angulated,  while 
the  base  is  angulated,  equally  on  both  sides;  the  lamina,  exclusive  of  the  stem,  is  a 
little  more  than  three  times  as  long  as  broad,  and  differs  from  that  of  T.  c.alanus  in 
its  greater  slenderness  and  the  inequality  of  form  of  the  two  extremities. 

Egg  (65:2).  Prominences  very  high,  smooth-tipped,  .064  mm.  apart,  .025  mm.  in 
diameter,  the  ridges  rather  slender,  uniform,  abrupt,  .0085  mm.  thick;  pits  angular, 
and  .at  most  .025  mm.  in  diameter,  the  bottom  marked  as  in  T.  calanus ;  at  the 
summit  assuming  much  more  the  appearance  of  pits,  occupying  scarcely  more  than 
half  the  otherwise  uniform  surface.  Micropyle rosette  (68:2)  .07  mm.  in  diameter, 
composed  of  a  minute  central  circle,  surrounded  by  four  oval  cells,  directed  toward 
it,  their  longer  axes  .03  mm.  long  and  their  shorter  half  of  that.  Height,  .44  mm.  ; 
breadth,  .82  mm. 

This  egg  may  be  distinguished  from  that  of  tlie  preceding  species  by  the  smoothness 
of  tlie  tips  of  the  prominences  and  their  greater  distance  apart;  also  by  the  nature  of 
the  interspaces,  which  are  not  circular  pits,  as  in  that  species,  but  agree  better  with 
the  similar  parts  in  Incisalia. 

Caterpillar.  Fourth  stage.  Head  shining  pitchy  black,  the  base  of  the  triangle 
with  a  white  or  pellucid  narrow  band. 

Body  scarcely  tapering  in  advance  of  the  seventh  abdominal  segment,  the  extremity 
very  bluntly  pointed  ;  grizzly  brown,  marked  with  dull,  dirty  pale  yellowish  brown  ;  dor- 
sum of  the  first  thoracic  segment  and  a  dorsal  stripe,  excepting  on  the  anterior  edge 
of  the  second  thoracic  segment,  grizzly  brown,  the  stripe  distinctly  bordered  as  far  as 
the  seventh  abdominal  segment,  narrowing  posteriorly  ;  the  I'est  of  the  body  above  dull 
dirty  pale  yellowish,  the  sides  of  each  segment  with  a  short  and  broad  oblique  streak 
of  grizzly  brown,  the  upper  edge  only  of  which  is  well  deflned  because  faintly  bor- 
dered with  dirty  whitish ;  the  ventrostigmatal  fold  is  paler  than  the  upper  surface 
and  is  bordered  above  with  a  very  indistinct  band  of  obscure  yellowish  brown :  under 
surface  of  body  pale, dull,  bluish  green;  warts  blackish  and  their  hairs  pale  brownish, 
giving  the  body  a  speckled  appearance;  the  second  and  third  thoracic  and  the  first  to 
third  abdominal  segments  have  each  three  blackish  spinous  hairs  in  the  laterodorsal 
row,  the  middle  tlie  longest;  the  fourth  to  seventh  abdominal  segments  have  two 
each,  of  equal  length;  spiracles  whitish  encircled  with  dark  brown;  legs  pale  green- 
ish, iufuscated  externally.  Prolegs  pale,  dull  bluish  green.  Length,  5.5  mm. ;  breadth, 
1.5  mm. 

Last  star/e  (75 :  25)  not  differing  from  the  previous.  Length,  9.25  mm.;  breadth, 
3  mm. 
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Mr.  S!iuiuk'rs"s  ilesiTiptioii  diU'ers  soiucwliat  from  mine  iiiul  particularly  in  that  lie 
found  the  ilorsal  baiul  "enlarging:  to  an  indistinct  patch  at  each  extremity,  most  prom- 
inent on  hinder  segments  and  having  a  series  of  spots  along  its  centre  from  tlfth  to 
ninth  [Hrst  to  llfth  abdominal]  sognients  Inclusive  of  dull  greenish  gray,  the  hinder 
ones  being  almost  diamond  shaped."     His  specimens  were  lo  mm.  long. 

Chrysalis  (84  :  "20).  Dull  yellowish  brown,  slightly  glossy,  with  many  small  spots  of 
a  darl<er  sliade  of  brown  fre(|Uently  collected  into  irregular  streaks  and  blotches,  par- 
ticularly in  an  obscure  band  along  the  latero-stigmatal  region  of  both  thora.\  and 
abdomen  and  a  ventral  stripe  on  tlie  abdonnnal  segments.  The  network  of  interlac- 
ing ridges  is  composed  of  smaller  cells  than  in  the  other  species,  covering  most  of  the 
body,  as  distinct  on  the  sides  as  on  the  back  and  having  at  their  intersecting  angles 
little  warts;  the  hairs  are  rather  distant,  very  short,  as  long  on  the  body  as  on  the 
front,  excepting  some  on  the  very  front  edge  of  the  prnthorax  which  are  fully  three 
times  as  long  as  the  others,  tapering  throughout,  but  bluntly  pointed,  distinctly  and 
very  minutely  spiculiferous ;  the  other  hairs  are  equal,  bluntly  rounded  at  tip  and 
their  spicules  so  excessively  minute  as  scarcely  to  be  distinguished  with  a  high  magni- 
fying power;  spiracles  luteous.  Length,  10  mm.;  breadth,  4.5  mm.  :  height,  4.25 
mm.;  length  of  liairs  in  general,  .005  mm.  :  length  of  hairs  on  anterior  edge  of  pro- 
thorax.  .2  mm. 

Distribution  (24:  3).  Tliis  butterHy  is  a  member  of  the  Alleghanian 
fauna,  occupying  a  comparatively  narrow  strip  of  territory,  so  far  as  known, 
from  the  Atlantic  more  than  half  way  across  the  continent.  It  is  rarely 
found  north  of  Lat.  42',  nor,  in  the  east,  often  south  of  40°.  West  of 
New  England,  the  northernmost  points  at  which  it  has  been  taken  are 
Albany,  N.  Y.  (Lintner),  London,  Out.  abundant  (Saunders),  Beloit 
(Ciiamberlain)  and  Racine,  Wise.  (Hoy),  northern  Illinois  (Worthing- 
tou),  and  in  some  abundance  at  several  places  in  Iowa  (Allen,  Austin), 
where  specimens  are  larger  in  size.  In  the  extreme  west  it  has  been 
found  in  Nebraska  (Edwards)  and  at  several  places  in  Colorado — Manitou 
(Packard),  Ute  Pass  (Scudder)  and  the  cast  slope  of  the  Sangre  de  Cristo 
Mts.  (Frazer).  Besides  this  it  is  reported  as  "rare"'  at  Summit,  N.  W. 
Terr.,  Long.  115°  W.,  50°  N.  by  Geddes  !  Strecker  gives  it  from  Texas 
but  without  specification,  and  it  nuist  be  believed  erroneously.  In  the  east 
its  southern  limits  are  doubtful  (as  indeed  everywhere)  owing  to  the  con- 
fusion of  names  in  the  memoranda  received  from  different  persons.  A 
single  specimen  in  the  collection  of  the  American  Entomological  society 
is  marked  Virginia  with  a  query,  and  it  is  possibly  this  species  which  is 
reported  from  Pennsylvania  (Blake)  and  Maryland  (Uhler)  ;  but  Mr.  Ed- 
wards has  not  found  it  in  his  extensive  collections  in  West  Virginia  and  the 
most  southern   localities   from  which  I  have  seen  it  are  in  New  England. 

Here  it  reaches  the  southernmost  boundaries  and  extends  northward  into 
the  southernmost  portions  of  the  northern  states,  being  apparently  limited 
on  the  north  very  closely  by  the  line  I  have  marked  out  as  that  dividing  the 
Alleghanian  and  Canadian  faunas.  In  Maine  it  was  not  found  by  Pro- 
fessor Fernald  at  Orono,  but  a  single  specimen  has  been  taken  by  Miss 
Wadsworth  at  Hallowell ;  and  in  New  Hampshire  it  has  been  found  at 
Nashua    (Harr.    Coll.)  and  Milford    (Whitney).     Most   of  the   captures 
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have  been  in  Miissacliusetts,  wlicre  it  lias  been  found  aliout  Boston  by 
everyone,  at  Andover  (Sanborn),  Amherst  (Merrill,  Parker),  several 
other  places  in  the  Connecticut  Valley,  such  as  Deerfield,  Leverett  and 
Mt.  Toby  (Sprague),  and  Springfield  abundant  (Emery),  as  well  as  on 
Cape  Cod  (Fish)  and  the  island  of  Nantucket,  where  it  is  extremely  abun- 
dant. 

Haunts.  In  Nantucket  the  butterfly  is  confined  exclusively  to  the  im- 
mediate vicinity  of  the  roads  tlirough  the  scrub  oaks  ;  elsewhere  they  are 
not  to  be  found,  not  even  on  tlie  edges  of  the  oak  shrubbery.  Mr.  Saun- 
ders writes  from  London,  Ont.  : — 

Tlu'  l)uttertly  is  never  found  in  wet  places  where  willows  arc  .ibundant  but  on  dry 
ground  where  oak  bushes  are  common;  unless  when  settled  on  tlowers  in  the  vicinity, 
they  were  almost  invariably  found  on  these  oak  bushes,  sometimes  on  tlie  under  sur- 
face of  a  leaf,  as  if  searching  for  a  suitable  place  of  deposit  for  eggs ;  when  they  were 
driven  from  these  they  returned  in  a  short  time  as  if  their  business  among  these 
shrubs  was  too  important  to  be  set  asifle. 

Food  plant  and  habits  of  caterpillar.  The  caterpillar,  which  has 
only  been  found  by  Mr.  Saunders,  feeds  upon  oak,  eating  small  holes  in 
the  leaves.  To  judge  from  the  abundance  of  the  butterfly  on  the  island  of 
Nantucket,  it  is  probably  found  on  Quercus  ilicifolia.  JNIiss  Middletou 
adds  hickory  as  a  food  plant,  but  probably  by  confusing  it  with  the  pre- 
ceding species  with  which  it  was  formerly  confounded :  in  the  orna- 
mentation of  the  larva  the  two  are  very  distinct.  It  is,  however,  not 
absolutely  certain  that  the  larva  here  described  belongs  to  this  species, 
since  it  has  never  been  reared  ;  Ijut  as  Mr.  Saunders  has  found  the  butter- 
fly abundantly  and  always  about  oak  bushes  and  since  this  larva  was 
obtained  by  beating  the  same  bushes  later  in  the  season,  and  there  is  no 
other  species  to  which  it  can  be  referred  without  involving  great  difficul- 
ties, one  can  hardly  help  accepting  Mr.  Saunders's  theory ;  yet  the 
comparative  scarcity  of  the  caterpillar  and  al)undance  of  the  butterfly  is 
certainly  curious.  The  caterpillar  moves  about  with  comparative  rapidity, 
in  marked  distinction  to  the  sluggishness  of  the  allied  species. 

Life  history.  The  butterfly  is  most  abundant  in  July.  According  to 
Mr.  Liutner's  observations,  it  appears  sometimes  as  early  as  the  22d  of 
June,  but  usually  not  until  the  lOtli  of  July  ;  toward  the  last  week  of 
this  month  the  females  begin  to  outnumber  the  males,  and  they  continue 
upon  the  wing  througliout  August,  in  the  latter  part  in  scanty  numbers, 
and  are  now  and  then  seen  during  the  first  week  of  September.  In  Nan- 
tucket one  year  I  found  both  sexes  abundant  and  fresh,  though  some  fe- 
males torn,  on  August  3  ;  three-fourths  of  a  large  number  captured  were 
females  ;  on  the  .5th  they  were  sliglitly  less  abundant  and  less  fresh,  espec- 
ially the  males.  Probably  most  of  the  eggs  are  laid  early  in  August, 
though  I  have  taken  a  pretty  fresh  female  as  late  as  August  28  ;  they 
doubtless  continue  throughout  the  winter,  although    Mr.   Saunders  writes 
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that  t^omc  ciiijs  dei)0!?ited  in  confinoiucnt  liatcliod  latu  in  the  same  season. 
I  tliink  this  must  bo  exceptional.  l>ut.  if  not,  then  the  insect  nni8t  winter 
as  a  young  hirva.  The  caterpiUar  Iieconics  full  grown  in  .June  and  the 
chrysalis  may  be  looked  for  from  flio  middle  of  June  to  the  middle  of  July  ; 
its  duration  is  unknown. 

Flight  and  attitudes.  It  is  an  exceedingly  lively  insect,  and  it  is  diffi- 
cult to  follo\y  one  in  its  rapid,  changeable  flight.  It  is  very  ])ugnacious, 
one  seldom  stirring  out  without  meeting  and  having  a  tusscl  with  a  fellow  ; 
it  will  dash  out  at  every  passing  grasshopper.  The  male  far  exceeds  the 
female  in  activity.  When  alighted  the  wings  are  held  erect,  the  under 
pair  covering  half  the  lower  median  intersi)ace  of  the  fore  wings  ;  the 
antennae,  curving  forward  at  the  extreme  base,  are  straight,  raised  at 
about  an  angle  of  20°  \vitli  tiic  body  and  divaricate  about  80°.  AYhcn  not 
80  alert,  in  the  shade,  the  antennae  may  divaricate  as  much  as  100°  and 
be  dropped  to  the  same  plane  as  the  body.  In  walking  on  a  perpendicu- 
lar surface,  it  uses  all  six  legs,  but  when  it  stops  it  withdraws  to  the 
breast  one  or  both  the  fore  legs.  I  have  only  once  or  twice  seen  them  rub 
their  hind  wings,  and  it  then  appeared  as  if  both  hind  wings  were  moved 
toijcthcr  over  the  ftire  winsrs,  and  not  alternately. 

Parasites.  Mr.  William  Saunders  found  some  chrysalids  of  this  butter- 
fly which  he  reai-ed  infested  by  Tetrastichus  saundersii,  which  hibernated 
in  the  chrysalis  case  and  made  its  appearance  after  the  butterflies  of  the 
following  year  were  upon  the  wing. 

Desiderata.  Our  fii-st  object  must  lie  to  raise  this  insect  in  order  to 
prove  that  the  supposed  earlier  stages  are  really  its  own,  and  to  secure  full 
descriptions  of  the  earlier  stages  of  the  caterpillar;  our  next  to  determine 
in  what  stage  it  passes  the  winter.  Notes  upon  the  southern  and  north- 
western distribution  of  the  butterfly  are  also  desirable.  Does  its  pai-asite 
attack  other  caterpillars?  If  not,  and,  as  appears  from  above,  it  escapes 
from  the  chrysalis  only  after  the  next  season's  caterpillars  are  gone,  what 
does  it  do  with  itself  till  they  come  again  ? 

LIST  OF  ILLUSTliATIOXS.-rHECLA  EDWABDSII. 

General.  Imago. 
PI.  24,  li;;.  3.    Distribution  ill  Xurtb  America.       PI.  6,  fig.  IG.    Male,  botli  surfaces. 

£nn.  34:14.    Male  abdominal  appendages. 

PI.  6.5,  fig.  2.    Plain.  89:"-    N''"tation. 

68:2.    Micropvle.  ^^^^O.    Androconiuin. 

Z  .       ...  54 :  8.    Side  view  of  head  and  appendages 

Caterpillar.  ,         ,      .,,..,      <  »,       .      .          . 

„   ,     „.      T,        ,     .  enlarged,  witb  details  of  the  structure  of 

PI.  75,  fig.  2.5.    Dorsal  view.  .,     , 

'    ^  the  legs. 
Chrysalis. 

PI.  84,  fig.  29.    Side  view. 
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THECLA  ACADICA.— The  Acadian  hair  streak. 

[The  Acadian  l)air:itreak  (Sciulder) ;  the  pale  streaked  butterfly  (Slaynard).] 

Thecla  acadica  Edw.,  Proc.  Acad.  nat.  sc.  Tliecla  snuheyan  'Whitii.,  Proc.  Bost.  soc 

Phila<l.,  lS(i2,  55,  pi.  1,  fi^s.  3,  4  (18(i2) ;    Butt.  nat.  hi.st..  xii:  lf|-2-l(i3  (llSliS). 

N.  Anier.,  i,  Tlioela  1,  ti,;,'.  5-7  (I8G9);— Pack.  Thecla  horus  Boisd.,  Ann.  Soc.  eut.  Belg. 

Guide  ins.,  205-206  (1869) ;— Saund.,  Can.  cut..  xii :  43  (1S6I)). 

i:  95  (1S69);— Middl.,   Rep.    ins.  111.,  x:  93  T/teda  cycntis  Edw.,   Trans.  Amer.   ent 

(1881) ;— French,  Butt.  east.   U.  S.,    260-261  soc,  iii:  207-208  (1871). 
(1880) :— Mavn.,  Butt.  N.  E.,  34,  pi.  0,  tiirs.  41, 

41a  (1880)-                                      '■            -  Figured   liy  Glover,  111.  N.  A.  Lep.,  pi.  98, 

Tlied't '  cnlifornica    E.hv..     Proc.    Acad.       '"''■  ^'^  ■  I''- 1'-  li--  ^  ^  P'-  ^I-  ''S-  "•  i"'^^'- 
nat.  sc.  Philad.,  1862,  223  (1802). 

.  .  .  To  the  shady  grove  he  wings  his  way. 

And  feels  in  hope  the  raptures'of  the  day — 

Eager  he  looks :  and  soon,  to  glad  liis  eyes, 

From  the  sweet  bower,  by  nature  form- d,  arise 

Bright  trooiis  of  virgin  nioths  and  fresh-born  butterflies; 

Who  liroke  that  morning  from  their  half-year's  sleep. 

To  fly  o'er  flowers  where  they  were  wont  to  creep. 

C'KABBE. 

Mine  eye  and  heart  are  at  a  mortal  war 
How  to  divide  the  conquest  of  thy  sight. 

SiiAKESPEAHE.— .S'orejieJ. 

Imago  (6:  13).  Head  velvety  black,  tufted  above  at  hinder  edge  with  blackish 
brown;  beneath,  snow  white;  the  eye.s  encircled  with  snow  white  scales,  interrupted 
narrowly  below  and  broadly  above;  vertex  with  a  slight  median  tuft  of  white  hairs; 
outer  base  of  antennae  edged  with  white;  outer  edge  of  dark  patch  behind  antennae 
bordered  with  white.  Antennae  purplish  black,  the  base  of  the  joints  broadly  annu- 
lated,  especially  beneath,  with  snow  white,  coalescing  at  the  base  of  the  club  beneath 
into  an  elongate  patcli ;  club  velvety  black,  the  last  two  or  three  ((f)  or  four  (?) 
joints,  rarely  the  whole  under  surface,  faintly  (J")  or  brilliantly  (?)  colored  with 
orange,  which  in  the  male  is  always  obscured  with  fuscous.  Basal  joint  of  palpi 
white,  tipped  with  black  on  the  outside,  the  middle  joint  white  on  the  inside  and 
above,  excepting  a  large  black  spot  at  the  tip  above ;  and  on  the  outside,  excepting 
broadly  at  the  tip  and  beneath,  nearly  to  the  base;  terminal  joint  black,  slightly  tipped 
with  white  and  with  a  broad  white  aunulatiou  at  the  base,  interrupted  on  the  upper 
inner  edge.     Tongue  dull  Inteous. 

Thorax  covered  .above  with  long  mouse  gray  hairs  concealing  shorter  paler  hairs 
aud  scales;  prothoracic  lobes  covei'ed  with  mingled  brown  and  gray  hairs;  beneath, 
the  thorax  is  covered  with  bluish  hoary  and  silvery  gray  hairs.  Femora  iridescent 
pearly  white,  specked  with  a  few  blackish  scales;  beneath  blackish  obscured  by  the 
profuse  beard  of  silvery  gray  hairs;  tibiae  like  the  femora  with  a  large,  subapical, 
external,  blackish  patch ;  basal  third  of  basal  tarsal  joint  blackish ;  the  rest  of  the  joint 
grayish  white,  beneath  Inteo-fuscons;  other  joints  black,  tipped  with  white;  spines 
black  ;  claws  blackish  red. 

Wings  above  uniform,  soft,  lustrous,  blackish  sl.ate  brown,  worn  specimens  with  a 
very  slight  olivaceous  tinge,  the  veins,  and  to  a  very  slight  degree  the  edge  of  the 
discal  spot  on  the  fore  wings  of  the  male,  blackish ;  costal  edge  of  fore  wings, 
especially  near  the  base,  tawny ;  outer  edge  of  botli  wings  distinctly  but  narrowly  bor- 
dered with  black ;  in  the  lower  median  intersp.ace  of  the  hind  wings  and  gener.ally ,  to  a 
less  extent,  in  those  succeeding  it,  a  rather  large,  submarginal,  orange,  lunate  patch, 
seated  upon  a  transverse  blackish  striga  and  separated,  by  a  slender  line  of  pale 
bluisli  white  scales,  from  the  black  border;  fringe  of  fore  wings  and  of  the  upper  half 
of  the  hind  pair  fuscous  at  base,  pearly  fuscous  beyond,  with  a  very  inconspicu- 
ous pale  median  line ;  in  the  lower  median  interspace  of  the  hind  wings  and  at  the 
extreme  anal  angle  blackish  at  base,  white  beyond ;  between  the  two,  black  with  a 
median  white  liue;  tails  black,  white-tipped;  discal  spot  on  fore  wings  of  male  small, 
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oblong  obovntc,  tlie  ImuT  cml  hltiiillv  polntod.  nearly  three  times  ns  lonji  a.s  broad, 
bhu'klsh  itrny.  od^eil  narrowly  iiml  lno<in>|iUMiiiusly  with  black.  Siilx-oslal  ncrvnle  on 
either  side  of  the  cross  vein  elosln;;  the  cell  curved  n  little  downward.  tlii)ii;;h  not  so 
nun-li  as  In  the  other  species  of  the  sienns;  upper  cross  vein  dosing  tlie  cell  nearly 
transverse,  ami  in  continuation  of  the  lower.  Fore  wiiig.s  scarcely  so  broad  as  in  the 
other  species ;  outer  niaririu  of  the  hind  wluij.s  rejiularly  curved,  its  longer  tail  scarcely 
loMjrer  tlian  the  breadth  of  an  interspace,  the  shorter  very  slight. 

Beneath  uniform  luslrous,  rather  dark  pearl  gray,  with  n  faint  lavender  reflection — 
paler  gray  and  without  the  lavender  rellection  iu  old  specimens.  E.\treniity  of  the 
Cell  of  tlie/nrc  irinijs  marked  by  a  transverse,  stralglil,  narrow  black  streak,  usually 
longest  aliove,  entirely  and  narrowly  encircled  witli  wldte;  midway  bet  ween  tliis  and 
tile  outer  border  ami  sul>parallel  to  tlie  latter  is  a  series  of  eiglit  small  ronndisli  black 
spots  enclrcleil  witli  white,  one  iu  each  interspace  above  the  lowest:  the  upper  four 
are  placed  in  a  sliglit  curve,  tlie  arc  of  a  circle  whose  centre  is  at  the  base  of  the  wing  ; 
the  fourtli  to  tlie  eighth  form  a  nearly  straight  series,  parallel  to  the  outer  border,  the 
llfth  a  little  wltliin  the  line :  the  lifth  and  sixth  are  tlie  largest,  the  llrst  smallest  and  the 
rest  nearly  equal,  about  one-fourth  the  size  of  the  eye;  the  seventh  and  the  eighth  are 
approximated,  their  white  edging  confluent.  Beyond  this  band  is  a  submarginal  .scries 
of  not  very  prominent  orange  lunules.  often  obsolete,  excepting  in  the  median  inter- 
spaces, surmounted  l)y  lilackishaud  tiiese  by  wiiite  scales,  the  whole  parallel  to  the  outer 
border.  The  sjiace  lietween  this  and  tlie  border  is  often  more  or  less  iiifnscated  and 
the  outer  margin  is  narrowly  edged  with  t)hick,  surmounted  in  the  median  and  sub- 
median  areas  by  a  slender  white  line,  sometimes  continued  as  a  pale  inconspicuous 
line  along  the  whole  outer  margin.  Extremity  of  the  discoidal  cell  of  the  laud  icings 
bordered  as  in  the  fore  wings,  but,  necessarily,  with  a  longer  streak;  there  is  also  a 
somewhat  simitar  series  of  roundish  spots  and  streaks,  encircled  with  white ;  the  upper 
four  are  placed  iu  an  arc  whoso  centre  is  on  the  inner  border,  next  the  middle  of  the 
abdomen ;  the  llftli  and  sixtli  lie  on  a  line  with  the  flrst.  parallel  to  the  discoidal  streak ; 
the  seventh  consists  of  a  subreniforni  spot,  toward  which  the  discoidal  streak  points 
and  tlie  direction  of  w  liich  it  frequently  shows ;  the  last  is  a  long  and  slender,  curving 
or  bent  streak,  iu  the  lowest  interspace,  having  a  direction  nearly  at  right  angles  with 
the  general  course  of  the  lower  portion  of  the  series  and  extending  toward  tlie  l)ase 
farther  than  the  tip  of  tlie  abdomen ;  the  roundish  spots  of  this  series  arc  nearly  equal  in 
size,  the  llrst  a  very  little  the  largest;  usually  they  are  very  little  larger  than  the  spots 
of  the  fore  wings.  There  is  a  submarginal  series  of  orange  lunules  varying  greatly  iu 
size,  conlluent  on  the  lower  half  of  the  wing,  each  surmounted  by  a  black  line,  almost 
sagittate,  edged  with  white,  and  followed  by  dusky  spots,  giving  place  in  the  lower 
median  and  lowest  interspaces  to  small,  blackish,  triangular  spots  and,  in  the  medio- 
submedian  interspace,  to  a  very  large  dusky  spot,  profusely  sprinkled  witii  caerulean, 
which  almost  divides  the  otherwise  eutirely  conlluent  orange  spots;  outer  border 
delicately  edged  with  black,  surmounted  by  a  slender  line  of  white  scales;  fringe  and 
tails  much  as  above. 

Abdomen  above  like  the  upper  surface  of  the  wings,  the  tip  and  sides  grayish, 
beueatli  white,  edged  with  grayish;  alations  of  upper  organ  of  male  (34:  IG)  well 
rounded,  but  slightly  angled  at  the  upper  distal  edge,  the  lower  edge  produced  to 
a  triangular  lobe,  overlapping  the  clasps;  the  latter  straight  and  nearly  equal  beyond 
the  slightly  gibbous  base,  with  which  the  apical  portion  is  bent  at  a  slight  angle. 


Measurements  in  millimetres. 
Length  of  ^ti},'nla  of  i  1.6-2.2. 

licngth  of  furc  wings 12.75 

aiitemiiie "  "" 

hind  lilii;ie  and  tarsi 

fore  tiliiiicand  tiirsi 


MALKS. 

Largest. 

FEMALES. 

Smallest.!  Average. 

Smallest. 

Average. 

Largest. 

12.75         15. 
0.75           7.25 
4.               4.5 
2..-.             3.2 

16. 
7.8 
4.6 
3.6 

16. 

7. 
4.5 
1      3.5 

16. 

7.5 
4.5 
3.7 

16.5 

7.7 

5.25 

:5.3ij» 

DescribetlfromlSj  69-    Length  of  longer  tails  $  2.2-2.76;   9  2-3.23 

•Both  fore  legs  of  this  individual  were  of      from    some  eau.se;  they  should    h.ive    been 
the  same  length :  they  must  have  been  stunted       at  least  oiie-flflh  longer. 
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Secondary  sexual  distinctions.  See  descriptiou  of  fore  -vviiig  for  appearance 
of  the  stigma.  The  scales  of  the  same  (46 :  21)  very  closely  resemble  those  of  T. 
calaims,  bcins  less  than  four  times  as  long  as  broad,  subequal,  broadly  rounded  at  the 
tip,  l)ut  with  the  sides  of  the  base  slightly  lobed. 

Egg  (65  :  1).  Closely  resembling  that  of  T.  calanus,  but  scarcely  so  high,  and  with 
somewhat  deeper  micropylic  pit:  prominences  slender,  tapering,  truncate,  much 
farther  apart  than  their  own  height,  uniform  in  elevation,  about  .015  mm.  thick  at  tip; 
the  cells  are  subcircular,  averaging  .0-1  mm.  in  diameter,  reckoning  from  the  centre  of 
the  walls  ;  the  micropyle  pit  is  .06u  mm.  in  diameter.  Height  of  egg,  .4  mm. ;  breadth, 
.72  mm. 

Caterpillar.  Last  stage  (75:  Ifi-18).  Head  (79:  25)  shining,  very  pale  greenish 
brown,  the  lower  half  of  the  triangle  fuscous;  antennae  with  the  basal  joint  white, 
the  apical  reddish;  ocelli  white  in  a  blackish  field:  labrum  and  mandibles  reddish 
brown. 

Body  grass  green,  deepest  on  the  dorsal  area,  more  or  less  distinctly  marked  with 
whitish.  First  thoracic  segment  with  two  faint,  pale  greenish  laterodorsal  lines  and 
on  either  side  two  oblique  lines,  inclined  from  above  backward  and  downward,  the 
upper  as  indistinct  as  the  laterodorsal  line,  the  lower  tinged  with  yellow;  behind  this 
segment  the  body  is  similarly  marked ;  there  is  a  pair  of  very  distinct  laterodorsal 
white  lines,  approximating  a  little  at  the  anterior  extremity  but  otherwise  parallel, 
extending  distinctly  as  far  as  the  end  of  the  seventh  abdominal  segment  and  indis- 
tinctly to  the  tip  of  the  body ;  there  is  a  distinct  lemon  yellow,  sometimes  whitish, 
infrastigmatal  line,  commencing  with  the  distinct  band  of  the  first  thoracic  segment 
and  extending  to  the  tip  of  the  body ;  on  the  sides  of  the  body  between  these  two 
lines  there  are  on  each  segment  two  fainter,  narrower,  obliqne,  whitish  lines,  the  lower 
in  broken  continuation  with  the  upper  of  the  pi'eceding  segment;  beneath  uniform 
green;  hairs  white  or  colorless,  straight  or  slightly  curved,  the  longer  two  or  three 
times  longer  than  the  shorter,  those  of  the  first  thoracic  segment  brownish.  Spiracles 
pale  brownish  encircled  with  pale.  Legs  very  pale  greenish,  the  claws  fuscous  at  tip; 
prolegs  green,  their  apices  colorless.  Length,  16  mm. ;  breadth,  i  mm. ;  height,  3.75 
mm.;  length  of  lateral  hairs  .28-. 44  mm. ;  length  of  other  hairs,  .16  mm. ;  of  apical 
bristle  of  antennae,  .2  mm. 

In  younger  specimens  the  lateral  oblique  stripes  are  obscure  and  in  the  oldest  ones 
there  are  sometimes  three  instead  of  two  on  a  segment. 

Chrysalis  (84  :  85).  Upper  surface  dull  yellowish  brown,  obfuscated  with  blackish 
brown  spots  which  are  scattered  over  the  whole  surface,  collected  into  obscure 
dusky  stripes  on  the  sides  of  the  abdoininal  segments,  which  curve  around  behind 
the  spiracles,  and  are  wanting  along  the  narrow  obscurely  yellow  subdorsal  lines ;  a 
black  dorsal  line  on  the  thorax  and  a  dusky  dorsal  stripe  on  the  abdomen.  Under 
surface  and  wings  greenish  plumbeous,  dotted  abundantly  with  blackish  spots,  the 
posterior  border  more  or  less  obscured ;  the  network  of  interlacing  ridges  is  composed 
of  ratlier  larger  cells  than  in  most  of  the  other  species,  covering  most  of  the  body,  as 
distinct  on  the  sides  as  on  the  back,  and  is  furnished  at  all  points  of  intersection  with 
little  wiirts ;  the  hairs  are  pretty  abundant,  moderately  long,  about  one-half  as  long 
again  in  front  as  on  the  sides,  bluntly  rounded  at  tip,  their  spicules  at  the  most  not  more 
than  one-third  of  the  diameter  of  the  spine  in  length,  and  directed  considerably  for- 
ward so  as  to  give  the  sides  of  the  spine  a  sharply  serrate  appearance.  Hairs  erect  on 
the  thorax,  somewhat  recumbent  on  the  abdomen;  thoracic  spiracle  white,  others 
yellowish  brown.  Length,  10.5  mm. ;  breadth,  4.5  mm. ;  height,  4.5  mm. ;  height  of 
hairs  on  front,  .28  mm.  ;  on  .sides,  .2  mm. 

Distribution  (24:4).  Tliis  butterfly  apparently  occurs  in  tlie  east  only 
iu  the  vicinity  of  the  boundary  line  of  the  Canadian  and  Alleghanian  fau- 
nas, l)ut  principally  in  the  latter,  in  a  narrow  belt  stretching  from  the 
Atlantic  to  Montana.       But   it   also  occurs   in    a  hardly   distinguishable 
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form  on  the  Pacific  coast  from  Vancouver's  Island  to  southern  California, 
Nevada  and  Arizona  ;  and  I  have  seen  in  the  British  Museum  specimens 
from  Nicaragua  which  to  all  appearance  also  belong  here.*  On  the  eastern 
side  of  the  continent  it  has  been  found  in  Montana  and  Dacotah  by  Mor- 
rison, Iowa  (Parker),  Wisconsin  "coninKJu"  (Hoy),  northern  Illinois 
( Worthington) ,  Michigan(Mu8.  Mich.  Univ. ) ,  London,  Ont. (Saunders — 
to  whose  indefatigable  researches  our  princi[)al  knowledge  of  the  insect  is 
due),  Ottawa( Billings),  Montreal  "very  rare"  (Lyman),  Bethlehem  and 
Albany,  N.  Y.  (Lintner)  and   Philadelphia  (Blake,  Edwards). 

In  New  England  it  is  rather  widely  distributed,  having  been  found  in 
Montpelier,  Vt.  (Minot),  Milford  "very  rare"  (Whitney)  and  Nashua, 
N.  H.  (Harr.  Coll.),  Williamstown  and  Cape  Cod,  Mass.  (Scudder)  and 
Farmington,  Conn.  (Norton). 

Haunts.  The  butterfly  occurs  in  wet  places  where  willows  abound 
(Saunders)  ;   mv  specimens  were  taken  about  thickets  fringing  streams. 

Food  plant  and  habits  of  caterpillar.  The  larvae  feed  on  dif- 
ferent species  of  willow  (Salix),  eating  the  leaves  from  the  edge  inward. 
They  are  very  supple  in  their  movements,  their  body  curving  like  that  of 
a  snail,  as  they  pass  from  one  leaf  to  another  or  from  the  upper  to  the 
under  surface.  They  move  slowly,  and  if  kept  in  too  close  confinement 
are  subject  to  a  species  of  diarrhoea  which  often  proves  fatal.  At  such  a 
time  one  refuses  food,  grows  pallid  and  shrunken,  and  at  its  worst  stands  in 
an  arching  posture  thrusting  out  and  withdrawing  the  head.  When  thus 
stretched  the  front  half  of  the  body  becomes  flattened  and  the  hinder  half 
swollen  while  the  head  is  sometimes  so  far  advanced  as  to  disclose  a  long 
neck,  the  mouth  sometimes  on  the  ground,  sometimes  curved  over  inwards 
so  as  almost  to  touch  the  prolegs.  This  is  accompanied  by  muscular  con- 
tractions of  various  parts  of  the  body  and  spasmodic  movements  of  the 
legs  and   prolegs,  the   creature  meanwhile  standing,  as  it  were,  on  tiptoe. 

Pupation.  The  day  before  the  first  preparation  for  pupation,  the  cat- 
erpillar takes  on  a  decidedly  purplish  tinge,  and,  by  the  time  the  girth  is 
made,  it  becomes  a  purplish  roseate,  the  oblique  stripes  a  little  paler  and 
the  subdorsal  and  infrastigmatal  lines  still  paler.  In  twenty-four  hours 
the  body  becomes  much  shorter  and  thicker,  the  back  quite  regularly 
arched  behind  the  first  thoracic  segment  and  the  sides  regularly  rounded. 
It  measures  at  such  a  time  11  mm.  long,  5.2.5  mm.  broad  and  4  mm. 
high.  The  girth  passes  considerably  forward  and  crosses  the  middle  of 
the  second  thoracic  segment.  It  is  about  three  days  after  the  spinning  of 
the  girth  that  the  final  change  occurs.  First,  the  form  of  the  chrysalis  can 
be  detected  beneath  the  larval  skin,  the  separation  of  the  thorax  and  abdo- 
men being  evident ;  then  the  skin  splits  and  apparently  is  withdrawn  by 
the  shrinkage  of  the  membrane  alone,  which  frequently  remains  covering 

•  1  do  not  find  these  noticed  in  Godinan  ami  Salvin's  Biolopjia  centrali-americana. 
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a  part  of  the  abdomen,  but  generally  collects  as  a  shrivelled  lunn)  at  the 
tail.  At  the  close,  the  girth  is  found  passing  over  the  second  abdominal 
segment. 

Life  history.  The  butterfly  generally  appears  about  the  10-15  July, 
altliDUgli  it  sometimes  occurs  as  early  as  the  very  end  of  June  ;  it  remains 
upon  the  wing  until  the  end  of  the  first  week  in  August — perhaps  longer  ; 
the  eggs  are  doubtless  laid  during  the  last  of  July  and  remain  unhatched 
until  spring ;  the  caterpillars  become  fully  grown  in  the  latter  part  of 
June,  and  according  to  Mr.  Saunders  remain  eight  or  nine  days  in  chrysa- 
lis ;  my  own  observations  upon  this  point  were  not  so  carefully  noted  as 
they  should  have  been,  but  I  tiiink  specimens  received  from  Mr.  Saunders 
remained  nearly  fourteen  days  in  the  pupa. 

Desiderata.  The  distribution  of  this  butterfly  needs  particular  attention  ; 
the  time  and  place  of  the  deposition,  the  season  of  hatching  of  the  eggs 
and  the  duration  of  the  chrysalis  state  are  points  which  need  investigation. 
We  require  also  a  description  of  the  earlier  stages  of  the  larva  and  notices 
of  the  flight,  habits  and  posture  of  the  butterfly.  No  parasites  are  known. 
Has  the  larva  any  other  food  than  willow  ? 

LIST  OF  ILLUSTRATIONS.— THECLA  ACADICA. 

General.  Chrysalis. 

PI.  24,  fig.  4.    Distribution  iu  North  America.  PI.  84,  flg.  35.     Side  view. 

Effff.  ^_       ^  Imago. 

PI.  65,  fig.  I.    Side  view. 


PI.  6,  fig.  13.    Male,  both  surfaces. 

34 :  16.    Male  abdominal  appendages. 
Caterpillar.  i6:21.    Androcoiiiura. 


PI.  75,  fig.  10,  17.    Dorsal  views. 

18.    Partly  dorsal,  partly  lateral  view. 
79 :  25.    Front  view  of  head,  stage  v. 

TRIBE    LYCAENIDI. 

BLUES. 

PajMliones  polyophthahni  Wieu.  Verz.  Lycaenides  Kirb. ;  Lycacninac  (pars)  Butl. ; 

Cives  (pars)  Herbst.  Lycaenidae(pars)  Guen6e. 

Adoleseentes  Hubner.  Ciipididi  Scudder. 

Hued  like  a  rainbow,  sparkling  as  a  dewdrop, 
Glittering  as  gold,  and  lively  as  a  swallow. 
Each  left  his  grave  shroud,"and  iu  rapture  winged  him 
Up  to  the  heavens. 

Anon. 
Frail  feeble  sprites  I — the  children  of  a  dream! 

Like  motes  dependent  on  the  sunny  beam, 

Living  but  in  the  sun's  indulgent  ken. 

And  when  that  light  withdraws,  withdrawing  then. 

Hoon. — Plea  oj  the  Midsummer  Fairies. 

Imago.  Colors  above  principally  violet ;  club  of  antennae  usually  equal  throughout 
most  of  its  extent,  long  and  slender,  being  about  three  times  as  broad  as  the  stalk  and 
from  four  to  five  times  longer  than  broad.  Patagia  long  and  slender,  usually  about 
two  and  a  half  times  longer  than  broad;  subcostal  nervure  of  fore  wings  with  three 
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superior  branolios;  tlic  outermost  forkoil,  the  iiervuro  itst'lf  nimiiiii;  in  a  very  iliroct 
course  to  just  l)elo\v  the  tip  of  the  wins ;  auilroconia  battledore-shaped,  linearly  beaded ; 
tnrsi  armed  benealh  with  only  two  or  throe  rows  of  slender  spines  ;  fore  tarsi  of  male 
armed  at  ti[)  witli  a  sIultIc  moilian  claw,  broad  at  base  and  rapidly  taperinu:,  scarcely 
curved.  I'pper  or^an  of  male  abdominal  appcndajies  furnisheil  not  witli  liroad  alntions 
but  with  •;il)bons  expansions,  bearini;  l)aelvwanl  or  ilownw  ard  din'eted  laminae  or  books  ; 
clasps  broad  at  the  l)ase  and  taperiiiir  more  or  less  irregularly  to  a  blunt  or  sharp 
point;  intromittent  or^an  not  so  Ion;;  as  in  Tlieclidi,  but  of  similar  shape. 

Egg.  Tiarate.  almost  c<iuaUy  truncate  above  and  below,  regularly  studded  on  the 
sides  with  stout,  rounded  prominences  connected  by  a  much  thinner  tracery  of  lower 
lines,  forming  cells  of  a  size  proportionally  greater  than  in  Theclidl.  Mlcropylic  pit 
comparatively  shallow,  ndnute,  with  sloping  walls. 

Caterpillar  at  birth.  Head  barely  narrower  than  the  llrst  thoracic  segment.  Dor- 
sal hairs  arranged  in  a  laterodorsal  series,  a  long  and  a  short  hair  to  a  segment  in  each 
row  :  substigmatal  series  w  ith  three  bristles  to  a  segment. 

Mature  caterpillar.  Body  scarcely  broader,  proportionally,  than  in  Chrysopha- 
nidi.  but  more  so  tlian  in  Tlieclidi;  posterior  portions  of  segments  slightly  elevated; 
body  covered  with  raised,  six-rayed,  papillate  dots,  each  giving  rise  to  a  very  sliort 
hair,  those  at  the  extremities  of  the  l)ody  and  on  the  substigmatal  fold  twice  as  long 
as  the  others. 

Chrysalis.  Body  very  variable  in  proportions,  but  longer  than  in  Theclidi  in  com- 
parison with  its  height,  and  especially  witli  a  relatively  longer  abdomen  :  dermal  ap- 
pendages consisting  of  cylindrical  hairs,  which  are  uniformly  tapering,  provided 
abundantly  with  minute  spicules,  which  diverge  from  the  stem  at  nearly  right  angles. 

Tills  tribe  of  Lycacnlnae,  coiiuiumly  known  as  IjIucs,  are,  like  tlie 
violets  and  hepatlcas  tliev  resenil)lc,  the  harbingers  of  spring ;  some  of 
them  are  among  the  earliest  biittertlics  to  escape  from  the  chrysalis,  and 
are  preceded  only  by  those  Xymphalidae  which  hibernate  in  the  perfect 
state  ;  they  arc  accompanied  by  their  allies,  the  Incisaliae,  and  by  some 
sombre  species  of  Thanaos,  almost  the  only  early  Hesperians  ;  like  the 
latter,  they  frequent  thickets  and  usually  are  seen  only  by  persons  who 
seek  them.  They  are  most  attractive  butterflies,  with  their  delicately  tinted 
wings  of  various  azure  hues,  their  spasmodic  flight  and  playful  pug- 
nacity. They  may  readily  be  distinguished  from  other  Lycaeninae  by 
their  slighter  bodies  and  generally  more  slender  structure  and  by  the 
caeridcan  tints  of  their  upper  surface  :  beneafli,  the  hind  wings  are  usually 
supplied  with  small  and  numerous,  ocellated  spots  and  are  almost  never 
fiu'nished  with  tails,  there  Ijeing  but  a  single  exception  among  the  Euro- 
pean and  North  American  genera.  Broad  color  distinctions  on  the  ujiper 
side  of  the  wings  are  very  common  between  the  sexes,  principally  in  tlie 
replacement  of  blue  areas  by  brown  :  and  consequently,  no  doubt,  herma- 
phroditism has  been  more  commonly  recognized  here  than  would  otherwise 
be  the  case.  The  tribe  is  remarkable  for  the  structure  of  the  androconia 
or  scales  peculiar  to  the  male  sex,  which  in  no  other  group  of  butterflies 
are  battledore-shaped,  with  beaded  markings  linearly  arranged. 

Speyer  has  noticed  (Isis,  1^43,  175-0)  that  the  fore  and  middle  tibiae 
of  many  European  sj)ecies  of  this  group  bear  at  the  tip.  above,  a  horny 
bristle  of  variable  length,  extending  over  the  basal   tarsal  joint :  and  he 
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furtlier  rLMiiavks  that  its  presence  or  absence  sometimes  separates  closely 
related  species.  The  European  Eiisticiis  bellargiis  and  Lycaena  corydon 
perhaps  offer  the  best  examj)lc  of  this  peculiarity,  which  does  not  appear 
to  be  present  in  any  of  our  New  England  species,  altliough  we  possess  a 
species  of  Kusticus.  Tlic  tibial  bristle  is  never  present  in  the  other  tribes 
of  Lycaeninae. 

The  Lycaenidi  form  a  characteristic  and  imj)ortant  feature  of  the  butter- 
fly fauna  of  Europe  and  to  a  certain  extent  of  western  Xorth  America, 
especially,  in  both  countries,  in  mountainous  regions  ;  but  they  compose 
an  insignificant  part  of  the  fauna  of  the  eastern  part  of  our  continent  and 
are  almost  wholly  unknown  in  South  America. 

We  are  not  therefore  surprised  to  find  that  not  one  of  the  genera  found 
in  New  England  is  of  peculiarly  American  origin,  all  Iieing  also  repre- 
sented in  the  Old  World  and  on  the  Pacific  coast ;  in  marked  contrast  to 
what  we  have  seen  to  be  the  case  among  the  Theclidi. 

The  eggs  are  of  a  very  depressed,  echinoid  shape,  studded  with  projec- 
tions connected  by  delicate  raised  lines.  They  are  laid  singly.  The 
larvae  feed  upon  herbaceous  plants,  principally  uj)on  Leguminosae,  rather 
than  upon  trees  and  shrubs,  as  the  Theclidi :  they  taper  less  than  those  of 
the  otiier  groups.  JNIore  tlian  any  other  Lycaenidi  they  are  provided  with 
an  al)dominal  secreting  vescicle  and  caruncles,  attractive  to  ants  which 
become  their  companions.  Fuller  details  will  be  given  under  the  species.* 
Westwood  says  "the  chrysalis  is  generally  attached  to  the  stems  of  j)lants  ; 
but  occasionally  this  state  is  passed  beneath  the  surface  of  the  earth."  I 
find  no  repetition  or  verification  of  this  latter  statement ;  perhaps  it  had  its 
origin  in  the  fa<;t  that  several  P]uropean  species  are  known  to  half  burrow 
themselves  in  the  ground  for  pupation,  probably  the  better  to  secure  their 
fastenings.  The  insects  sometimes  hibernate  as  chrysalids,  but  occasion- 
ally as  larvae  or  even  in  the  egg ;  never  so  far  as  known  in  the  perfect 
state.  Our  few  species  are  variable  in  this  respect,  and  perhaps  represent 
all  these  types.  The  number  of  generations  is  variable,  some  species  be- 
ing single,  some  double,  and  one  of  ours  even  triple  brooded.  In  one  of 
our  species,  polymorphism  runs  riot.  On  the  other  hand.  Baker  reports 
one  instance  in  which  pupal  life  in  a  European  species  continued  for  two 
years  (Ent.  monthl.  mag.,  xxii :  90). 

Table  of  yenera  of  Lycaenidi.  based  on  the  erjg. 

Flat  or  depn^ssetl  jiortion  of  upper  surface  searcely  half  the  diameter  of  the  egg. 

Egg  less  than  half  as  high  as  broad Everes. 

Egg  more  than  half  as  high  as  broad Cyauiris. 

Flat  or  depressed  portion  of  upper  surface  more  than  half  the  diameter  of  the  egg.  .Rusticus. 

(Nomiades  not  seen.) 

•See   a  sunnnary   of   the   .s])ocies  in  which       cently  printed  by  me  in  the  Proc.   Bost.  soc. 
these  two  sets  of  organs  occur,  in  a  paper  re-       nat.  hist.,   xxiii :  357-358. 
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Table  of  genera,  based  on  the  caterpillar  at  birth. 

No  lenticles  in  front  of  the  laterodorsal  abdoniiiuil  papillae. 

Two  series  of  lenticles  on  each  side  of  body  above  spiraeles Everes. 

Three  series  of  lenticles  on  each  side  of  body  al)ove  spiracles Cyaniris. 

A  series  of  small  lenticles  on  the  abdoniinal  segments  in  front  of  the  laterodorsal  papillae 

Rusticus. 
(Noniiades  not  seen.) 

Table  of  genera,  based  on  the  mature  caterpillar. 

The  outer  margin  of  the  narrow  dorsal  area  of  the  body  marked  by  comparatively  prominent 
bristles. 

Last  segment  of  body  broad  and  greatly  depressed Everes. 

Last  segment  of  body  comparatively  slender  and  moderately  depressed Cyaniris. 

Body  clothed  everywhere  with  uniform  pile,  the  special  subdorsal  bristles  being  lost  before  the 
Anal  stage. 

Pile  rather  long,  dense.    Upper  cleft  of  head  rather  broad Nomiades. 

Pile  rather  short,  sparse.    Upper  cleft  of  head  very  narrow Rusticus. 

Table  of  genera,  based  on  the  chrysalis. 

Front  of  body,  as  seen  from  aljove,  rounded. 

Body  very  slender,  much  more  than  three  times  as  long  as  broad Everes. 

Body  rather  stout,  much  less  than  three  times  as  long  as  broad Cyaniris. 

Front  of  body,  as  seen  from  above,  sliglitly  emarginate Rusticus, 

(Nomiades  not  seen.) 

Table  of  genera,  based  on  the  imago. 

First  superior  subcostal  nervule  of  fore  wings  partly  connate  with  the  costal  nervure.    Hind 

wings  tailed Everes. 

First  superior  subcostal  nervule  of  fore  v^ings  free.    Hind  wings  without  tails. 
Eyes  delicately  pilose. 

Fore  tarsi  of  male  not  more  than  one-sixth  longer  than  the  fore  tibiae.    Fore  tibiae  of 
female  twice  as  stout  as  the  first  tarsal  joint  and  hardly  more  than  three-fourths  the 

length  of  the  femora Cyanirip. 

Fore  tarsi  of  male  a  fourth  longer  than  the  fore  tibiae.   Fore  tibiae  of  female  not  much 

stouter  than  first  tarsal  joint  and  nearly  as  long  as  the  femora Nomiades. 

Eyes  entirely  naked Rusticus. 


EYERES   HUBNER. 

Everes  Hiibn.,  Verz.  bek.  schmett.,69  (1816).     Type. — Fap.  argiades  Pall. 

Comme  le  papillon  sur  ses  .ailes  poudreuses 
Porte  aux  gazons  ^mus  des  peuplades  de  fleurs, 
Et  leur  fait  des  amours  sans  p6rils  et  sans  pleurs. 

De  Vigny. 

Imago  (55:3).  Head  small,  densely  covered  with  scales,  recumbent  on  the  front, 
more  erect  above,  and  tufted  slightly  about  the  base  of  the  antennae;  provided  also 
sparsely  with  longer,  but  still  rather  short,  hairs,  nearly  erect  above,  curved  downward 
in  front.  Front  nearly  flat,  slightly  sunken  above,  a  very  little  bulbous  below,  barely 
protruding  beyond  the  front  of  the  eyes,  twice  as  high  as  broad,  scarcely  two-thirds 
as  broad  as  the  eyes  on  a  front  view,  the  sides  parallel,  the  upper  border  squarely 
docked,  its  angles  hollowed  in  front  of  the  antennae,  the  lower  border  well  rounded. 
Vertex  scarcely  vaulted,  with  a  .scarcely  perceptible  ridge  running  from  the  middle  of 
the  hind  border  to  the  nearest  point  of  the  antennae,  to  which  it  acts  as  a  support, 
and  separated  from  the  occiput  by  a  nearly  .straight,  rather  deep  groove,  with  walls 

"4 
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sloping  towai'il  each  other  at  considerably  more  than  a  riglit  angle,  the  posterior  the 
more  abrnpt.  Eyes  not  large  nor  full,  naked  in  every  part.  Antennae  inserted  in  the 
middle  of  the  summit,  separated  by  a  space  equal  to  the  width  of  tlie  basal  joint; 
barely  longer  than  the  abdomen,  composed  of  about  thirty-two  joints,  of  which  the 
last  twelve  form  a  depressed,  elongate  club,  the  first  three  of  which  broaden  rather 
rapidly,  but  beyond  them  the  club  remains  C(iual  or  even  diminishes  very  sliglitly, 
tlie  bluntly  conical  tip  composed  of  three  or  four  joints;  the  club  is  three  times  as 
broad  as  tiie  stalls,  and  about  four  times  as  long  as  broad.  Palpi  slender,  compressed, 
tapering,  less  than  twice  as  long  .as  the  eye,  the  apical  joint  three-fifths  as  long  as  the 
penultimate,  and  provided  only  with  recumbent  scales ;  other  joints  also  furnished 
beneath  with  a  curving  fringe  of  very  long,  thick  scales,  all  closely  compressed  in  a 
vertical  plane. 

Patagia  slender,  arched  longitudinally,  but  scarcely  tumid,  very  small,  about  two 
and  a  lialf  times  longer  than  broad,  tapering  gradually  and  regularly,  with  straight 
sides  on  tlie  Ijasal  two-thirds,  beyond  whicli  tliey  are  equal,  bent  slightly  outward,  so 
that  the  whole  inner  margin  is  al)out  straiglit,  and  bluntly  pointed. 

Fore  wings  (39  :  20)  two-tliirds  as  long  again  as  broad,  the  costal  margin  very  gently 
convex,  less  so  beyond  the  base,  the  outer  angle  scarcely  rounded  otl',  the  outer  margin 
rather  broadly  and  regularly  rounded,  having  a  general  direction  of  about  55*^-60° 
with  the  costal  margin,  the  inner  margin  straight,  the  angle  rounded.  Costal  nervure 
terminating  opposite  the  middle  of  the  outer  half  of  the  cell,  confluent  for  a  part  of 
the  time  with  the  first  superior  subcostal  nervure ;  subcostal  nervure  with  three  supe- 
rior branches ;  the  first,  arising  scarcely  beyond  the  middle  of  the  upper  margin  of  the 
cell,  runs  at  first  into  the  costal,  is  completely  confluent  with  it  for  a  short  distance, 
and  tlien  parting  from  it,  ends  on  the  margin  opposite  the  apex  of  the  cell ;  second 
superior  brancli  arising  at  about  one-fourth  the  distance  from  the  origin  of  the  first 
to  the  apex  of  the  cell ;  and  tlie  third  at  a  little  more  tlian  half  way  from  the  origin 
of  the  second  to  the  apex  of  the  cell,  forking  before  the  middle;  cross  veins  closing 
the  cell  exceedingly  faint  and  transverse,  bent  at  a  slight  angle ;  cell  scarcely  half  as 
long  as  the  wing,  and  three  and  one-half  times  longer  than  broad. 

Hind  wings  with  the  costal  margin  well  curved,  more  strongly  on  the  basal  than  the 
apical  half,  the  outer  border  strongly  rounded,  very  full  on  the  upper  half,  and  per- 
haps rather  more  so  in  tlie  $  than  in  the  $  ,  the  medio-submedian  interspace  very 
slightly  and  roundly  emarginate,  the  lower  median  nervule  furnished  with  a  very  slen- 
der, thread-like  tail,  considerably  longer  than  the  width  of  the  interspaces  at  its  base; 
inner  margin  rather  strongly  convex  near  the  base,  beyond  straightly  excised,  the 
angle  abrupt  but  broad.  Submedian  nervure  terminating  at  the  anal  angle;  internal 
nervure  terminating  at  about  the  middle  of  the  inner  border. 

Androconia  rounded  quadi-ate,  the  stem  less  than  half  as  long  as  the  lamina. 

Fore  tibiae  three-quarters  the  length  of  the  hind  tibiae ;  fore  tarsi  not  so  crowded 
with  spines  as  on  the  other  legs,  scaled  beneath,  the  tiljial  spurs  naked  and  small, 
smaller  in  the  male  than  in  the  female ;  the  terminal  joint  is  either  like  that  of  the 
other  legs  (?),  or  it  is  furnished  at  tip  with  only  a  single,  median,  long,  tapering, 
scarcely  curving  hook,  without  paronychia  or  pulvillus  {$)■  Middle  tibiae  a  little 
shorter  than  the  hind  pair,  provided  at  tip  with  long  and  slender,  tapering  spines,  mostly 
concealed  by  large  scales.  First  joint  of  tarsi  as  long  as  the  others  combined,  the 
second,  third  and  fourth  diminishing  regularly  in  size,  the  fifth  equal  to  the  second; 
the  terminal  joint  furnished  beneath  with  two,  the  other  joints  with  three  rows  of 
moderately  long  and  slender  spines,  the  terminal  outer  ones  of  each  joint  much  longer 
than  the  others,  spur-like  and  curved ;  claws  very  small,  short,  gently  curved,  taper- 
ing but  little,  pointed;  paronychia  double,  the  upper  piece  long  and  very  slender, 
tapering,  almost  flliform,  incurved  and  delicately  pointed,  the  lower  piece  a  ciliate 
lobe,  hardly  longer  than  broad  and  rounded  ;  pulvillus  wanting. 

Upper  organ  of  male  abdominal  appendages  forming  a  short,  semicircular,  laminate 
hood,  tlie  edges  setose,  the  posterior  margin  entire;  lateral  arms  slender,  very  long 
and  strongly  arcuate ;  clasps  forming  a  not  very  long,  snbequal,  somewhat  bellied  rib- 
bon, broadly  rounded  apically. 
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Bgg.  ViTV  ili'prosseil  t'chiiioiil  slmpuil,  tlio  whole  iipper  rsiirfiiri-  almost  pt'i-fcctly 
fliil.  lliilUT  nbovo  tliAii  111  Oyniilrls  niul  not  so  hi;;li  for  Its  hremltli ;  t'ovorfd  witli  iiiod- 
criiti'ly  pruinliioiit  niul  not  itowiIimI  lulieivlos,  foiiiieclod  by  lino  raised  lines  forniing 
anlii|uadrato  or  rlionilmivl  cells,  Imt  with  no  snttordlnato  Inheroles,  the  ndcropyle  not 
sunken. 

Caterpillar  at  bittb.  The  head  is  as  broad  as  llie  body  or  barely  narrower  limn  the 
llrst  thorni-ic  sej;nient ;  frontal  triangle  larjte,  more  than  half  as  high  as  the  head, 
nearly  as  broad  at  base  as  MsU.  Boily  snbcyllndric,  scarcely  taperlnj;  from  in  front 
backward,  the  lirst  considerably  larger  than  the  other  thoracic  se;:nients,  fnrnished  with 
rather  shorter  bristles  than  the  rest  of  the  body,  few  in  nnniber  and  rei;nlarly  dis- 
posed. The  other  seitnients  have  re-jnlarly  disposed  appendages  as  follows: — a  snl)- 
dorsal  series  of  hljih  papillae  and  long,  laperinir  liairs,  as  long  as  the  widtli  of  the 
body,  on  the  thoracic  and  llrst  eight  alidominal  segments,  a  little  in  advance  of  the 
middle;  a  laterodorsal  series  of  small  papillae  with  shorter  liairs,  on  the  same  seg- 
ments, centrally  situated  ;  a  laterostigmatal  series  of  high  papillae  with  comparatively 
short  trniiciitc  (but  not.  as  represented  in  71 :  5  clubbed)  bristles,  on  the  llrst  six  abdomi- 
nal segments,  two  to  a  segment,  one  anterior  and  a  little  lower  with  slightly  longer 
bristle,  the  other  posterior  and  higher.  There  is  also  a  similar  but  longer  infralaleral 
bristle,  anteriorly  placeil.  on  the  thinl  thoracic  segment;  and  an  infrastigmatal  series 
of  long  hairs  three  to  a  segment,  of  which  one  is  central,  on  a  liigh  papilla  directly  on 
the  substigmatal  fold,  and  the  others  are  on  lower  papillae,  one  a  little  lower  and  ante- 
rior, the  third  above  it  and  posterior.  There  are  also  series  of  hairless  lenticles  or 
annnlias  follows  :  a  snpralateral  series  on  the  thoracic  and  sixth  to  seventh  abdominal 
segments,  the  former  large,  the  latter  small;  a  lateral  series,  large  on  the  llrst  eight 
abdominal  segments,  a  small,  infralateral  one  ou  the  fourth  abdominal  segment  (and 
on  all  the  segments  a  small,  suprastigmatal  series  and  on  the  abdominal  segments  a 
small,  infrastigmatal  series;  these  last  I  have  been  unable  to  verify  since  my  notes 
were  madei.     .Ml  hairs  and  bristles  are  microscopically  spiculed. 

Mature  caterpillar.  Head  hardly  more  than  one-tenth  the  width  of  the  body.  Body 
longitudinally  arched,  more  al)rn|itly  curveil  in  front  and  behind,  more  strongly  in 
front  than  behind,  but  in  the  middle  with  a  narrow  dorsal  Held  and  tectiform  sides, 
the  incisures  deeply  cut.  On  most  of  the  segments  there  is  a  subdorsal  group  of 
spiculiferous  hairs,  which  in  the  earlier  stages  are  subequal,  long,  erect  and  forward 
curving,  but  later  are  unequal,  a  single  longer  one  curving  outward,  the  shorter  ones 
erect.  The  crateriform  annuli  of  the  llrst  stage  continues  at  least  into  the  next;  full 
notes  were  not  taken.  The  caterpillar  difters  from  that  of  Cyaniris  in  the  great 
breadth  and  llatness  of  the  last  abdominal  segment  and  in  the  more  lateral  position  of 
the  caruncles  of  the  eighth  abdominal  segment. 

Chrysalis.  Long  and  slender,  nearly  four  times  as  long  as  broad,  the  sides,  viewed 
from  aliove.  parallel  and  straight  from  the  base  of  the  wings  to  their  tip,  beyond 
which  the  abdomen  tapers  a  very  little  and  ends  in  a  long  elliptic  curve.  Viewed  lat- 
erally, the  abdomen  is  highest  at  the  third  and  fourth  abdominal  segments  and  is  very 
broadly  and  regularly  arched;  and,  although  not  high,  the  upper  part  of  tlie  ninth  seg- 
ment is  perpendicular:  transversely  the  abdomen  is  regularly  rounded,  forming  perhaps 
a  little  more  than  a  semicircle;  three-fourths  of  the  tongue  exposed,  the  inner  edges 
of  the  legs  resting  iigainst  it;  biis-il  wing  prf)minence  apparently  altogether  absent; 
surface  of  the  abdomen  transversely,  coarsely  and  infreciuently  striated,  particularly  on 
the  hinder  part  of  the  segments  ami  with  very  distant  minute  warts,  perhaps  l."i-20 
on  the  dorsum  of  a  single  segment,  giving  rise  to  long,  nearly  equal,  apically  taper- 
ing, pretty  slender  hairs.  Similar  hairs  are  found  all  over  the  thorax  where  they  are 
slightly  longer. 

The  body,  says  Dr.  Harris,  is  slightly  contracted  laterally  before  the  middle,  broad- 
est behind  the  middle,  more  obtuse  before  than  behind,  and  the  thorax  projects  slightly 
above. 

This  genii8  is  represented  by  four  or  five  species  in  tlio  nortiierii  licnii- 
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sphere,  one  in  tlie  Old  World,  and  the  others  in  the  New,  in  both  continents 
extending-  t'roni  oeean  to  ocean,  thus  encircling  the  globe;  its  northern 
limit  in  both  worlds  is  abont  Lat.  57" ;  in  America  it  extends  sonth  to  Lat. 
12°  N. — almost  to  Sonth  America, — while  in  Enrope  it  only  reaches  Lat. 
43,  and  in  Asia  about  five  degrees  further,  to  Kaschmir  and  northern  China. 
Besides  which  the  genus  reappears  in  India  and  the  Malayan  archipelago, 
where  several  species  are  found.  The  transformations  of  several  species 
arc  known  ;  one  American  form  is  found  throughout  New  England. 

The  butterflies  may  be  distinguished  from  all  other  indigenous  Lycae- 
nidi  by  the  presence  of  a  thread-like  tail  at  the  tip  of  the  lowest  median 
nervule  of  the  hind  wings  :  on  the  upper  surface  tlie  wings  are  violet  in  the 
male,  dark  brown  suffused  on  the  disc  with  the  male  colors  in  the  female. 
Beneath  they  are  very  pale  brown  with  faint  marginal  markings  over  most 
of  the  outer  border  ;  these  markings  on  the  hind  wings  are  intensified  in 
the  median  interspaces  forming,  especially  in  the  lower  one,  a  blackish 
sf)Ot  surmounted  by  a  bright  lunule  ;  there  is  also  an  extra-mesial  series 
of  blackish  spots  or  dashes,  nearly  straight  on  the  fore  wings,  strongly 
tortuous  on  the  hind,  besides  a  transverse  dash  at  the  tip  of  the  cell  and 
on  the  hind  wings  a  couple  of  roiuid  spots  near  the  base. 

The  butterflies  are  polygoneutic,  the  paleogean  and  probably  the  neo- 
gean  species  hibernating  in  curled  leaves  as  full  grown  caterpillars  and 
transforming  to  chrysalids  in  May,  about  a  fortnight  before  the  first  brood 
of  butterflies  appears.  The  European  butterfly,  according  to  Speyer, 
flies  over  sunny  flowery  spots  in  thickets  and  on  mountain  meadows  and 
is  mostly  found  in  hilly  regions.  The  American  species  is  found  quite  as 
often  on  plains  and  river  bottoms.  The  diu-ation  of  the  egg  is  but  three 
or  four  days  ;  the  caterpillars  mature  rapidly  and  tiie  summer  chrysalids 
evolve  their  inmates  more  quickly  than  those  of  spring.  The  caterpillars 
feed  on  a  variety  of  Lcguminosae,  the  European  species  having  been 
found  on  Lotus,  Anthyllis,  Medicago,  TrifoHum,  Pisum  and  Onobrychis 
and  even  on  Rhamnus  ;  while  ours  are  known  to  feed  on  Lespedeza, 
Phaseolus,  Desmodium,  Galactia,  Trifolium  and  Astragalus.  The  cater- 
pillars of  the  European  species  are  known  to  bore  the  husks  and  devour 
the  peas  of  Pisum  ;  and  an  entirely  similar  habit  has  been  discovered  in 
one  of  the  Californian  species  by  Messrs.  Wright  and  Riley,  the  latter  of 
whom  writes  me  that  Everes  amyntula  "lives  within  the  pod  of  Astraga- 
lus leucopsis,  frequently  in  connection  with  a  noctuid  and  a  curculionid 
larva  and  always  leaves  the  pod  to  pupate.  While  it  feeds  normally  upon 
the  young  and  tender  seeds,  it  also  shows  quite  a  carnivorous  propensity 
and  will  eat  its  associates  just  mentioned  when  they  are  not  too  active  or 
large." 

The  caterpillars  are  elliptical  in  form,  flatter  and  more  elongated  than 
in  Cyaniris,  with  a  flatter  terminal  segment,  of  a  greenish  color,  with  a 
dark  dorsal  stripe  and  many  oblique  lateral  lines. 
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Tlio  clirvtiiilids  are  longer  ami  !«k'iiilercr  than  in  C'vaniris,  being  nearly 
tour  times  longer  than  broad,  theaiulonien  but  slightly  more  elevated  than 
the  thorax,  and  tiie  whole  body  covered  with  long  distant  hairs  by  which 
thev  mav  readily  be  distingiiishcd  :  in  color  they  resemble  the  cater])illars, 
or  are  darker  and  spotted  with  lilack. 


EXCURSUS    XXXII.     LENGTH    OF    LIFE   IN    BUTTERFLIES. 

\h\tor  loiiitittir:  Biittorrty  limtUur: 

••Hoyal  in  luirpk'  iuul  jrolil  ami  rod,  "Sunsliinc  ami  blussoins  are  on  my  way; 

Krof.  ami  unknowing'  sorrow,  Wlial  is  tlio  talk  of  sorrow? 

Blitlii-lv  ami  litlirlv  to  ami  fro,  Blitln-  on  tl]i>  wing  with  (lowers  for  rest, 

With  ll'owors  for  t'hv  I'hoosin-r  still  a-blow.  Hither  ami  tliitlier  as  likes  nie  best: 

Flannt  throu^'h  the  iillo  noon  :  Oh  the  joy  of  the  while ! 

Hut  the  (lav  is  short  ami  the  sinnmer  sped,  Minutes  are  many  to  bask  anil  to  play, 

And  alas  for  the  end  of  joy  so  soon ;  The  earth  is  glad  and  the  blue  skies  smile ; 

The  (lavs  are  short  and  the  rose  is  dead.  Jlimites  are  many  and  joy  is  to-day; 

And  ihou  wilt  be  dyin;^  to-morrow."  Hying  is  f:ir  till  to-morrow." 

Augusta  Webster.— TAe  BnUerjhj. 

AuRELlANS  are  frequently  asked  how  long  butterflies  live.  By  this  is 
generally  meant  what  is  the  length  of  life  of  the  mature  insect.  As  is 
generally  known,  each  species  passes  through  one  cycle  of  its  existence 
once  a  year,  though  it  very  frequently  happens  that  two,  three,  or  even 
more  generations  succeed  imc  another  during  a  single  season,  and  it  has 
been  siqiposed  (though  ne\or  proven)  to  be  the  case  with  sonic  that  two 
or  more  years  are  required  for  this  cycle ;  as  is  known  to  be  true  of  some 
other  insects.  But  with  regard  to  the  length  of  life  of  the  butterfly  itself, 
there  is  not  a  little  variety  ;  when  the  disappearance  of  a  given  butterfly 
is  in  consequence  of  the  approaching  cold  season  it  may  well  be  and  often 
is  the  case  that  the  butterfly  has  merely  gone  into  winter  quarters  to 
appear  again  on  the  wing  the  ensuing  spring.  In  cases  like  these,  the 
duration  of  life  of  a  butterfly  may  be  as  long  as  eight  or  nine  months  or 
even  more,  for  there  are  hibernating  butterflies  which  emerge  from  the 
chrysalis  by  the  beginning  of  August  or  even  in  July,  but  which  do  not 
go  into  winter  quarters  until  September,  October  or  even  November,  then 
appear  again  the  next  season  as  soon  as  advancing  spring  has  begun  to 
make  itself  felt,  and  continue  upon  the  wing  sometimes  through  June, 
sometimes  even  into  July.  It  is  impossible  to  say  certainly  whether  or 
not  the  individuals  flying  latest  in  the  spring  number  among  them  any 
which  were  earliest  to  escape  from  the  chrysalis  in  the  preceding  season. 
But  setting  aside  the  chances  of  capture  by  their  enemies,  there  is  no 
reason  to  believe  it  impossible,  and  that  they  may  spend  and  probably  in 
many  instances  do  spend  fully  ten  months  of  the  year  in  the  winged  con- 
dition. 

This  conclusion  may  be  reached  also  in  another  way.  A\'e  may  add 
together  the  ordinary  life  period  of  the  egg,  the  time  it  takes  the  caterpil- 
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lar  to  rcaeli  nmtuiity,  and  the  period  of  tlie  chrysalis,  aud  in  these 
hibernating  butterflies  \vc  shall  rarely  Hiid  that  these  stages  together 
occupy  on  the  average  more  tlian  two  months.  Tlie  remaining  ten 
months  must  therefore  be  the  average  time  s[)ent  ujion  the  wing.  That 
many  may  li\o  eleven  months  or  even  twelve  seems  probable,  for  a  but- 
terfly may  contiiuic  to  fly  for  some  time  after  the  first  eggs  are  laid, 
especially  in  the  case  of  those  which  lay  but  one  at  a  time,  where  the  eggs 
do  not  develop  in  the  ovaries  at  once,  but  slowly  and  by  degrees,  and  so 
are  deposited  in  succession  over  a  considerable  period  of  time. 

In  an  article  in  the  C'anadi;in  Entomologist  on  this  subject,  Mr.  ^\'.  H. 
Edwards  has  labored  to  show  that  eggs  are  almost  invarialdy  laid  by  but- 
terflies fresh  from  the  ciirysalis.  and  that  the  butterfly  dies  soon  after 
the  laying  of  the  eggs.  This  proves  quite  too  much,  for  if  it  were  so,  a 
buttei-fly  would  hardly  fly  more  than  a  week.  That  eggs  are  often  laid  by 
butterflies  soon  after  eclosion  from  the  chrysalis  is  doubtless  true,  but 
there  are  quite  as  many  cases,  where  egg  laying  is  delayed  for  a  consider- 
able length  of  time, — two,  three  or  four  weeks  :  an  e-\aniination  of  the 
ovaries  of  butterflies  will  show  that  it  is  rarely  the  case  that  all  the  eggs 
are  laid  even  within  two  or  three  days  of  each  other,  but  that  they  mature 
by  degrees  too  slowly  for  such  rapid  oviposition.  There  are  of  course 
some,  in  which  the  eggs  are  laid  in  masses,  when  a  greater  number  are 
laid  in  a  single  day,  but  the  cases  are  fiir  more  numerous  where  egg  lay- 
ing is  continued  over  many  days,  and  sometimes  jjrobably  over  several 
weeks. 

It  is  possible  that  the  duration  of  the  life  of  butterflies  is  gi-eater  in 
the  north  than  in  the  south.  As  one  approaches  the  tropics,  insectivorous 
birds  and  other  creatures  are  far  more  destructi^'e  of  butterfly  life  than 
with  us,  and  the  chance  of  long  life  upon  the  wing  must  be  greatly  less- 
ened with  the  niunerous  liabilities  to  disaster  which  overtake  the  poor 
butterfly  in  the  warmer  regions.  There  may  even  be  a  difltn-ence  in  this 
respect  between  districts  so  near  each  other  as  West  Virginia  and  New 
England.  For  certainly  my  own  experience  of  the  overlapping  of  broods 
of  difl'erent  butterflies  as  seen  by  me  in  New  England  is  ■s'cry  difterent 
from  that  reported  by  Mr.  Edwards  in  West  Virginia,  and  inasmuch  as 
these  broods  follow  each  other  witii  greater  rapidity  in  Virginia  than 
with  us,  the  difference  is  thereby  exaggerated. 

To  judge  from  the  statistics  that  I  have  collected  from  observations 
made  in  the  field  both  by  myself  and  numerous  correspondents,  I  am  in- 
clined to  think  that,  in  the  case  of  those  butterflies  which  are  born  and  die 
the  same  season,  the  average  length  of  life  of  the  mass  of  them,  that  is, 
omitting  mention  of  those  which,  cut  off  early,  come  to  an  imtimely  end,  to 
be  not  far  from  four  to  five  weeks,  varying  in  different  species  from  three 
to  six  or  seven.      Of  course  it  is  impossible  to   arrive   at   any  very   ac- 
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curate  iletenniuatiun  rogaiding  this,  .siiicu  in  tlic  case  of  any  particular 
species  we  are  obliged  to  base  our  conclusions  on  observations  of"  tlie  times 
when  the  earliest  butterflies  were  scni,  wiuii  ihcy  liecauie  most  abimdant, 
when  the  numbers  pei'ccptil)ly  diminisiied,  or  specimens  became  old  and 
worn,  and  when  the  last  were  seen.  It  is  particularly  difficult  to  decide 
upon  the  average  age  of  individuals,  when,  as  is  not  infre(|ucntly  the 
case,  a  brood  of  l)uttcrflies  is  augmented  by  gradual  accretions  for  a  long 
period  of  time,  three,  four  or  five  weeks.  It  is  again  difficidt  in  the  case 
of  tlioso  butterffics.  and  there  are  not  a  few  of  them,  like  some  of  our 
Argynnidi,  whii'li  appear  u|Hin  llie  wing  in  mid-suunncr,  receive  a  sud- 
den accession  to  their  nund)ers  a  mouth  or  two  after  the  advent  of  the 
earliest  and  then  only  begin  to  lay  their  eggs.  I,  for  one,  can  hardly 
believe  that  all  these  earliest  individuals  perish  before  the  season  for  egg 
laying,  and  I  even  think  from  the  condition  of  specimens,  worse  and  worse 
as  the  season  progresses,  that  some  of  the  earliest  live  to  the  last  and  are 
upon  the  wing  sometimes  for  two  and  three  months  of  the  year. 

•»*See  a  imperon  the  subject  by  W.  H.  Edwards  (Can.  eiit.,  xiii:  20r)-14). 


EVERES  COMYNTAS.— The  tailed  blue. 

[Tlie  least  blue  butterfly  (Abbot);  Coniyiitnj  butterfly  (Harris);  tailed  blue  (Scudder).] 

Polyommntus     comynlas     God.,    Kiieycl.  Cvpido  comi/itlas  Kirb.,  Syu.  eatal.  Lep., 

mtt\).,  ix:  GOS.  660  (1S19) ;— D'Urbaii,  Can.  356(1871). 

nat.,    v:   246  (1860) ;— Jlorr.,   Syn.  Lep.  N.  Plebeiiifi  comyntas  Kirb.,  Syii.  catalhep., 

Amer.,  83  (1862):— Harr.,  Ins.  inj    veg.,  3d  653(1871). 

ed.,  275  (1862) ;  Eutoni.  corresp.,  275  (1869) .  Ereres  comyntas  Seudd.,  Syst.  rev.  Amer. 

Argus  comyntaa  Boisd.-LeC,   L^p.  Am^r.  butt..  35  (1872);  Butt.,  130,  152,  308,  fig.  125 

sept.,  120-121,  pi.  36,  tig.s.  6-9  (1833).  (1881). 

Lycaena  comyntas  Doubl.,  List  Lep.  Brit.  rapilin Abb.,    Draw.   ins.    Ga.,  Brit. 

nius.,  ii:  43-44  (1847) ;— Edw.,  Can.  cut.,  viii :  JIns.,  xvi :  58,  tab.  242  (ea.  1800). 

203-205  (1876);— Middl.,  Rep.  ins.  III.,  x:  9.-1-96  Figured   also  by   Abbot,   Draw.    ins.    Ga., 

(1881);— Fern., Butt.  Me., 93-95,  fig.  32  (1884);—  Oemler  coll.,  Bost.  soc.  nat.  hist.  16;— Glover, 

French.  Bu«.  east.  U.  S.,  292-294, flg. 81  (1886) ;  III.  N.  A.  Lep.,  pi.  2,  tig.  3;  pi.  9.  fig.  11;  pi. 26, 

— Mayn.,  Butt.  N.   E..  40.  pi.  5,    figs.  .50,  .50a  fig.  3;  pi.  27,  figs.  6,  9,  lOV;  pi.  28,  figs.  9,  11; 

(1886).  pK  F,  tig.  7,  ined. 

. . .  Sylphe  a<?rien.  si  splendide,  et  si  leste. 
Qui  s'eniblait  voltiger  en  vingt  lieux  a  la  fois. 

POMJiiF.R.— i,e  Papillon-Espoir. 
Mine  eyes  have  drawn  thy  shape, . .  . 
Yet  eyes  this  cunning  want  to  grace  their  art; 
They  draw  but  what  tluy  see,  know  not  the  heart. 
Shakespeare.— /SorereeJ. 

Imago  (6  :  9,  10 ;  14  :  2).  Head  covered  with  black  scales  with  a  distinct  bordej  of 
white  around  the  whole  eye  excepting  next  the  antennae  and  just  behind  them;  the 
edging,  however,  is  carried  along  the  inner  side  of  the  antennae  aud  there  are  a  very 
few  white  scales  on  the  outer  portion  of  the  basal  antenna!  joint;  lower  half  of  the 
sides  wholly  wliite;  basal  and  middle  joint  of  ibejialpi  white,  thelatterwliolly  blackish 
brown  above  and  on  the  apical  fourtb  of  the  outer  side;  apical  joint  blackish  brown. 
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the  uiuler  surface  ami  the  tip  wliite;  antennae  l)lackisli,  annnlatecl  at  the  base  of  each 
joint  with  white,  much  the  broadest  on  the  under  inner  surface  where  it  often 
stretches  over  fully  half  of  the  joint ;  club  above  blackish  brown,  often  with  a  pur- 
plish tinge,  the  apical  three  or  four  joints  dirty  white;  below  dull  brownish  yellow, 
ashy  toward  the  base  and  sometimes  along  the  middle  line.    Tongue  pale  dirty  luteous. 

Thorax  covered  above  with  blackish  brown  hairs,  overlaid  profusely  with  hoary  blue 
hairs  {$)  or  more  sparingly  with  pale  brown  hairs  (?),  the  shoulder  covers  w'ith 
blackisli  brown  scales  edged,  especially  externally,  with  pale  scales  and,  in  the  $ ,  over- 
laid l)y  bluish  hairs ;  beneath  white  with  a  faint  grayish  yellow  wash ;  legs  silvery 
white,  scarcely  specked  with  blackish,  the  base  of  the  tars.al  joints  heavily  marked 
above  with  I)lackish  brown,  least  so  on  the  basal  joint.  Tip  of  the  spurs  redilish; 
spines  black,  claws  bright  testaceous. 

Wings  above  either  of  a  dark  lustrous  purplish  violet,  the  outer  borderof  fore  wings 
to  the  width  of  an  interspace,  but  generally  with  its  interior  limit  ill-defined  and  the 
costal  margin  of  the  hind  wings  rich  dark  brown,  the  nervules,  especially  in  the  outer 
half  of  both  wings,  more  or  less  dusky  and  increasingly  so  toward  the  border  (J)  ;  or 
nearly  uniform  rich  dark  lustrous  brown,  the  middle  of  the  wings  with  an  indistinct 
ruddy  hue  (?).  Fare  VHmjs  v{\X,\\  the  costal  edge  white,  the  tip  of  the  cell  marked 
transversely  with  an  obscure  brownish  dash,  indistinct  of  course  in  the  $.  Fringe 
with  the  basal  half  dark  brown,  more  distinctly  so  along  the  outer  half  of  the  base, 
mixed  with  white  next  the  base,  the  outer  half  silvery  white.  Hind  wings:  the  outer 
margin  in  the  J  often  has  a  dark  border  as  in  the  fore  wings,  and  in  both  sexes  has 
also  in  general  the  following  markings,  which  are  sometimes  partially  or  wholly  obso- 
lete :  in  each  of  the  median  interspaces  a  round  black  spot,  often  margined  externally 
with  blue,  and  separated  from  the  outer  border  by  only  a  narrow  black  space  and 
surmounted  by  a  large  orange  lunule ;  in  the  medio-submeiliau  interspace  a  trans\'erse 
black  spot  similarly  situated,  margined  exteriorly,  and  sometimes  interiorly,  but  often 
faintly,  with  a  line  of  blue  atoms ;  black  spots  similar  to  those  of  the  median  interspaces 
also  often  occur  in  the  lower  subcostal  and  subcosto-mediau  interspaces,  but,  if  mar- 
gined at  all,  only  with  blue;  the  tail  is  black  with  a  white  fringe.  Fringe  white  with 
a  pale  dusky  line  before  the  middle;  at  the  nervure  tips  dusky  on  the  basal  half. 

Beneath  nearly  uniform  pale  steel  or  satin  gray,  a  shade  duskier  toward  the  apex  of 
the  fore  wings  and  paler  next  the  inner  border  of  hind  wings.  Fore  wings  with 
a  slender,  transverse,  slightly  curving,  ilark  brown  streak  at  the  tip  of  the  cell,  mar- 
gined narrowly  with  white ;  midway  between  this  and  the  outer  border  is  a  transverse 
row  of  six  dark  brown  spots  also  encircled  narrowly  with  white,  subparallel  to  the  outer 
border,  one  in  the  medio-submedian  interspace,  and  one  in  each  of  the  tive  succeeding 
interspaces  above  it ;  those  in  the  lower  subcostal  and  subcosto-median  interspaces  are 
removed  farther  outward  than  the  others  by  their  own  width ;  the  upper  ones  are 
transversely  oval;  that  in  the  lower  median  interspace  subcrescentiform,  a  little  diago- 
nal, the  lowest  transversely  linear ;  the  outer  margin  is  narrowly  dark  brown,  followed 
inwardly  by  an  equally  narrow  but  obscure  edging  of  pale  or  dull  white,  most  distinct 
in  the  interspaces ;  this  again  is  followed  by  pretty  large,  transverse,  oval,  cloudy  spots, 
and  tliese  at  a  slight  distance,  or  at  about  an  interspace's  distance  from  the  margin,  Ijy  a 
similar  series  of  darker  curved  bars,  opening  outwards,  more  distinct  aud  broader 
below.  Fringe  white  with  a  dusky  line  through  the  middle.  I{ind  wings  with  a  small 
round  black  spot  encircled  with  pale  in  the  middle  of  the  costo-subcostal  interspace, 
just  beyond  the  first  divarication  of  the  subcostal,  and  another  in  the  middle  of  the 
lower  half  of  the  cell,  just  beyond  the  first  divarication  of  the  median;  the  outer  limit 
of  the  cell  is  marked  by  a  line  of  pale  brown  scales,  edged  with  pale,  and  there  is  an 
irregular  extra-mesial  row  of  roundish  or  transverse  oval,  blackish  or  blackish  brown 
spots  encircled  with  whitish;  one  is  found  in  the  costo-subcostal  interspace  midway 
between  the  spot  formerly  mentioned  and  the  outer  border  of  the  middle  of  the  inter- 
space;  a  second  just  lielow  it  in  the  succeeding  interspace;  the  next  two  are  nearer 
the  margin,  one  below  the  other  in  the  lower  subcostal  and  subcosto-median  inter- 
spaces, being  more  than  midway  from  the  tip  of  the  cell  to  the  outer  border ;  one  in  the 
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lower  iiiodliiii  Is  III  liroktMi  (-ontliumtliiii  of  tlio  stronk  nt  npcx  of  tin*  cril,  iiiiil  tliiit  In 
till'  liitiTiihl  liitiT^pnco  Is  illrcctly  below  it:  wlilli-  that  of  tlic  U|i|ifr  iin'illiiii  iind  llic 
tlotihli- Olio  of  tlio  iiiftlio-siiliiiicillnii  nro  |iiirallt'lto  tliciii  iiiiil  iniilwiiv  lirtwi-i-ii  llieiii  unci 
a  iiarnlli'l  llin-  drawn  from  tlu-  spot  In  the  .snlicosto-iiuMllan  Interspace;  there  Is  also  a 
HUinll  hiaeklsli  spot  on  the  Inner  liuriler,  inhlway  het\veeii  the  base  anil  the  spot  In  the 
Internal  Interspace;  the  outer  lionler  Is  c<lj;eil  with  hlncklsh  ns  In  the  fore  wing, 
<larkest  helow  and  followed  as  there  li.v  a  paler  space;  next  follows  n  tninsversc  series 
of  varliilde  character  :  In  the  siihcoslal  and  siihcosto-inedlaii  Interspaces  are  transversely 
snhoval  blackish  lirown  spots;  In  the  median  Interspaces  are  ronndlsh  velvety  black 
spots,  edifed  with  uUslcnlnu  jiali'  bine  or  opalescent  scales,  particularly  within; 
In  the  niedio-siibniedian  Intei-space  Is  a  tliread  of  black  scales  occasionally  I'lilivcned 
with  opalescent  ;  followina:  this  series  but  removed  sliiilitly  from  It,  excepting  in  tlio 
median  interspaces.  Is  a  series  of  spots,  aliove  the  median  intcrspaees,  similar  to  tlio^e 
of  the  snbiiiar:;inal  row,  exceptiiis;  tliat  tiie  one  In  the  snl)costo-mcdinn  InterHpace  Is 
frequently  tlniied  with  orange;  In  the  median  Interspaces  they  are  large  and  very 
broad,  deep  orantje  crescents  capping  the  opalescent  rim  of  the  t)lank  spots,  and  them- 
selves edsed  witiilii  to  a  srreater  or  less  extent  with  lilack  scales;  in  the  inedlo- 
snbniedlan  is  a  transverse,  broken  t)hick  line  sometimes  enlarsin^  to  a  spot,  enlivened 
by  some  dull  oninse  scales;  tail  wiilte  witii  white  frinsfc.     Fringe  as  in  fore  wings. 

.Vltilonien  aliove  blackisli  l>rown  with  a  few  Iduish  liairs  near  the  liase ;  below  wliite. 
I'pper  organ  of  male  appendages  i  34  :  2i;,  27)  very  siiort  tlie  sides  prodiiceil  triangularly 
behind  and  curved  downward,  the  lateral  anus  very  slender  and  stronglv  recurved. 


Measurements  In  niilliinetres.   |                  males.                    | 

FEMALES. 

Length  of  toncrue,  6  mm.       |  gniaiicst. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

Length  o(  fore  wing.-* 9.3 

13.25 
ti. 
3.U 
2.3 

15.25 
7.25 
3.8 

2.8 

10. 
4.5 
2.5 

1        1.8 

12.5 
5.76 
3.33 
2.35 

15. 
7 

hind  tiliiue  and  tar.4i  ..        2.25 
fore  tibiae  and  tarsi ..        L75 

3.75 
2.5 

Accessary  sexual  peculiarities.  Scattered  upon  the  upper  surface  of  the  wings, 
apparently  w  ilii  no  regularity  iior  selection  of  place,  are  androconia  of  the  normal 
battledore  shape  (46  :  31 ),  the  l.amiua  with  equal  sides,  broadly  rounded  apex,  scarcely 
longer  than  broad  and  studded  with  about  tifteen  closely  crowded  rows  of  bead-like 
dots  arranged  longitudinally  and  regularly  ;  stem  less  than  half  as  long  as  the  lamina, 
rxpaudius  <;raduaily  as  it  joins  it.  They  are  mucli  smaller  than  the  ordinary  scales, 
averaging  about  .<");<  mm.  in  breadth. 

Egg  (65:20).  Surface  covered  uniformly  l)oth  above  and  on  the  sides  with  raised 
rounded  bullions  points,  liiglier  on  tlie  sides  tliau  on  top,  arranged  in  toleralily  regular 
oblique  rows,  and  averaging  .04  mm.  in  distance  apart;  these  are  connected  by  fine 
raised  ridges  of  mucli  less  elevation  forming  tolerably  regular  cells,  the  surface  of 
which  Is  delicately  punctate.  Color  delicate  pea  green,  the  elevated  portions  white. 
Toward  the  inlcropyle  (68:  .">,  12)  the  tubercles  become  smaller  and  closer  and  are 
more  irregularly  placed  and  the  cells  of  course  become  smaller  and  often  pentagonal. 
The  micropylic  space  is  siiarply  bounded  liy  an  angulate  periphery,  is  alioiit  .01  mm. 
In  diameter,  greener  iu  color,  with  ;i  tracery  similar  to  that  of  the  neighlioring  parts 
but  still  smaller  and  more  delicate,  tlie  cells  averaging  about  .01  mm.  iu  diameter,  and 
only  the  outer  ones  punctate.  Diameter  of  egg,  .5  mm. ;  height,  .22  mm.  ;  height  of 
tubercles.  .o2  mm. 

Caterpillar,  yirst  stage.  Head  (79:3G)  black,  nearly  as  broad  as  body.  Body 
pale  green,  sulicylindrlcal,  nearly  equal.     Legs  luteous.     Length,  .75  mm. 

Thinl  stngf.  Head  (79  :  37)  piceous,  deeply  and  narrowly  cleft  at  the  crown,  smooth 
with  a  very  few  rather  long  and  extremely  delicate  hairs.  Body  rusty  brown  iu  short 
longitudinal  patches,  edged  with  pallid  yellow,  with  a  darker  dorsal  stripe  outwardly 
edged  witii  dull,  [lailld  yellow;  the  lower  portion  of  the  sides  with  a  series  of  darker 
oblique  stripes  forming  a  broken  suprastigmatal  scries;  aiinuli  dusky;  hairs  pellucid; 
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spiracles  luteous,  witli  a  narrow,  fuscous  ring.  Loirs  and  prologs  pallid  groon. 
Length,  3  mm. ;  breadth  of  head,  .35  mm. 

Fourth  stage.  Head  piceous.  Body  pale  green  with  a  darker  green  dorsal  stripe, 
broadest  on  the  thoracic  segments,  somewhat  pallid  subdorsal  ridges  and  the  sides 
tinged  with  grisoous  from  the  numerous  dusky  ringed  annuli  and  papillae.  Caruncles 
of  eighth  abdominal  segment  (first  noticed  in  third  stage)  pallid,  the  spicules  orange 
or  pale  salmon ;  when  at  rest  they  are  not  wholly  withdrawn  but  look  like  fleshy  cups 
with  corrugated  edges  and  are  a  little  more  than  .1  mm.  in  diameter;  midway  between 
spiracles  of  same  segment  is  a  long,  erect,  tapering,  straight,  spiculiferous,  needle- 
like spine  of  a  dusky  color  and  about  as  long  as  the  longest  hairs.  There  is  also  a 
broad,  tr.ansverse  cleft  between  the  spiracles  of  the  seventh  abdominal  segment,  occu- 
pying at  least  a  third  of  the  space  between  the  spiracles. 

Last  stage  (75  :  37,  44).  Head  (79 :  38)  piceous ;  labrum  pallid  at  base,  beyond  dark 
castaneons;  antennae  pale ;  ocelli  black;  mouth  parts  pale  green.  Body  dark  green, 
with  a  fuscous  dorsal  stripe,  from  the  second  thoracic  segment  backward,  enforced 
by  black  points,  especially  near  the  edges  of  the  segments.  Whole  of  first  thoracic 
segment  infuscated.  Sides  of  the  abdominal  segments  between  the  spiracles  and  the 
pallid  green  infrastigmatal  fold  dull  vinous,  becoming  brownish  posteriorly;  sides 
above  sjjiracles  marked  with  a  couple  of  bands  of  short,  pale  brownish  fuscous 
lunules  separated  from  each  other  by  their  own  width,  the  convexity  upward,  each 
upper  lunule  of  one  segment  also  forming  with  the  lower  lunule  of  the  next  suc- 
ceeding segment  an  interrupted  oblique  line  alternating  with  a  series  of  oblique  pale 
lines.  Whole  body,  between  the  stigmata  and  the  dorsal  stripe  and  especially  at  the 
edges  of  the  latter,  besprinkled  with  pallid  stellate  papillae,  each  bearing  a  short 
brown  spiculiferous  hair,  and  with  black,  stellate,  papillate  points  beaiMng  a  shorter 
brown  spiculiferous  hair.  Legs  green,  with  long  castaneons  claw;  prologs  green. 
Length,  7.5  mm.  ;  breadth,  2.5  mm. 

Chrysalis  (84:  42,  47,  48).  Pale  green,  the  abdomen  brownish  yellow,  the  thorax 
and  wings  distantly  and  minutely  spotted  with  l)lackish  fuscous ;  wings  with  about 
three  narrow,  longitudinal,  blackish  bands,  oblique  with  respect  to  the  body,  extending 
from  below  upward  and  backward ;  a  blackish  dorsal  stripe  interrupted  on  the  abdomi- 
nal segments ;  a  suprastigmatal  series  of  rather  short,  oblique,  blackish  dashes  on 
the  abdominal  segments,  and  a  longitudinal  dash  in  its  continuation  on  the  meta- 
thorax;  hairs  white,  the  spicules  blackish;  spiracles  luteous.  Length,  7.25  mm.; 
breadth  at  abdomen,  1.75  mm. ;  length  of  thoracic  hairs,  .6  mm. ;  length  of  abdominal 
hairs,  .5  mm.  ;  height  at  abdomen,  1.5  mm. 

Distribution  (24:,")).  This  thread-tailed  and  smallest  of  New  Eng- 
land blues  is  the  most  widely  distributed,  not  only  occupying  the  full 
extent  of  our  Alleghanian  and  Carolinian  faunas,  but  occurring  both  north 
and  south  of  them  and  extending  from  the  Atlantic  to  the  Rocky  Moun- 
tains and  in  the  north  to  the  Pacific.  It  has  been  found  as  far  north  as 
"arctic  America"  [Great  Slave  Lake?]  (E.  B.  Eoss,  Brit.  Mus. ),  Devil's 
Portage,  Liard  Eiver,  Lat.  59°  25'  N.,  Long.  126°  10'  W.  (McConnell) 
and  the  mouth  of  the  Saskatchewan  Eiver  ( Scudder) ,  although  the  only 
other  points  north  of  the  United  States  from  Avhich  it  is  reported  are 
nearer  the  boundary,  such  as  DufFerin  and  Woody  Moimtain  (Dawson), 
London,  Ont.,  where  it  is  "not  very  common"  (Saimders),  Ottawa,  a 
single  specimen  (Fletcher),  Chateaiiguay  Basin  (Jack),  and  Montreal 
rare  (D'Urban,  Lyman).  Southward  it  occurs  not  only  as  far  as  the 
Gulf  of  Mexico — Apalachicola,  Fla.  (Chapman),  Alabama  (Go88e),but 
even  in  Central  America — Nicaragua  and  Honduras  (Brit.  Mus.),  south- 
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cm  Mexico,  Guatemala  and  Costa  llica  (Godman  and  Salvin).  West- 
ward it  extends  in  aijundance  to  the  central  part  of"  the  continent, — 
Wisconsin  (Chaniberlin,  Hoy),  Iowa  (Allen,  Austin,  Osborn,  Parker), 
Missouri  (Mich.  Univ.  Mus.),  Kansas  (Snow),  Colorado  occasional 
(Mead),  Fort  Niobrara  Nebr.  (Carpenter),  Dakota  and  Montana  (Ed- 
wards) and  even  to  British  Columbia  and  California  (Mead).  This 
latter  point  escaped  my  notice  when  the  map  was  prepared. 

It  is  found  throuijhout  New  England — even  in  the  White  Mountain 
district — and  is  everywhere  a  common  insect,  especially  in  the  southern 
half. 

Haunts.  The  butterfly  frequents  the  roadside  or  overgrown  pasture- 
tracks  in  the  vicinity  of  woods.  Dr.  Harris  observed  it  in  dry  woods  and 
pastures  frequently  alighting  on  flowers  of  Hedysarum  or  Lespedeza.  In 
Iowa  Mr.  Allen  found  it  "on  low  ground  and  about  pools  of  water  after 
a  shower  ;  also  at  the  edges  of  groves  by  river  banks." 

Oviposition.  Late  one  July,  while  plucking  a  Desmodium  flower  in 
the  Botanic  Garden  at  Cambridge,  I  startled  one  of  these  butterflies  on  a 
neighboring  flower.  It  immediately  returned  after  a  short  flight,  alighted 
on  the  stalk  I  held  in  my  hand  and  under  my  very  eyes  laid  an  egg  on 
one  of  the  green  buds  beyond  the  blue  flowers,  tucking  it  into  the  crevice 
between  two  adjoining  seed  vessels.  Others,  enclosed  on  Lespedeza,  laid 
eggs  high  up  on  the  stems,  sometimes  but  rarely  on  the  upper  sui-faces  of 
the  leaves,  sometimes  on  the  stalk  itself,  but  generally  either  on  one  side 
of  the  base  of  the  leaf-stalks  or  tucked  in  between  the  flower  buds  in 
some  crevice  or  in  the  axils  of  the  leaves.  Mr.  Edwards  says  they 
lay  "on  clover,  blossoms  and  leaves."  He  also  obtained  eggs  from  con- 
fined females  which  were  "laid  on  the  tender  terminal  leaves"  of  Desmo- 
dium and  "deposited  on  the  young  leaves  and  on  the  flowerets  of  the  head 
of  clover."     The  eg:£s  hatch  in  from  three  and  a  half  to  four  davs. 

Food  plants.  The  caterpillar  feeds  upon  various  leguminous  plants, 
especially  Lespedeza  capitata,  Phaseolus  perennis,  Desmodium  marylandi- 
cum,  species  of  Galactia  and  clover.  It  is  also  said  to  feed  on  red-root 
(Abbot)  and  rag-weed  (Aaron)  whatever  they  may  be.  I  do  not  find 
any  leguminous  plants  answering  to  these  names. 

Habits  of  the  caterpillar.  Harris  states  that  the  larva  lives  solitary, 
in  the  heads  of  Lespedeza.  This  I  have  found  to  be  the  case,  the  cater- 
pillar preferring  the  heads  even  when  they  are  mature  and  have  little  suc- 
culence.    On  clover  Mr.  Edwards  found  the  tender  leaves 

rapidly  eaten  by  the  very  young  larvae,  a  single  larva  eating  out  [from  the  upper  sur- 
face] two  or  three  furrows,  the  width  of  its  body  and  side  by  side.  As  they  became 
larger  they  seemed  to  feed  on  the  calyces  of  the  flowerets  exclusively,  curving  them- 
selves to  the  surface  of  the  clover  head,  or  burrowing  into  it.  On  Desmodium,  as 
there  were  no  flowers  in  bloom,  only  the  tender  leaves  and  immature  flower  buds  were 
eaten. 
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A  caterpillar  feeding  on  a  {)lant  flourisliing  well  in  water  wished  to 
change  to  chrysalis  and  early  on  August  25  took  up  position  on  the  upper 
surface  of  a  leaf.  The  next  day,  noticing  it  had  kept  the  same  position 
but  seemed  a  little  less  visible  than  before,  I  observed  that  it  had  woven 
together  two  overhanging  leaves  with  a  web  of  silk,  so  as  entirely  to  con- 
ceal it  from  view  above.  On  August  27  A.  m.  it  had  spun  a  loose  band 
across  its  body  and  noticing  that  the  overhanging  leaves  seemed  now  still 
a  little  nearer  I  discovered  that  the  tip  of  one  was  attached  by  a  few  very 
slight  long  threads  at  considerable  distance  from  each  other  to  the  leaf  on 
which  it  itself  rested.  The  head  of  the  larva  is  completely  concealed 
while  it  is  restintf  for  the  chanifc  to  occur. 

Life  history.  It  is  triple  brooded  ;  the  first  butterHies  appear  from 
the  sixth  to  the  tenth  of  May  and  the  brood  usually  becomes  abundant  in 
five  or  six  days  and  continues  plenty  throughout  the  month  ;  by  the  mid- 
dle of  June,  sometimes  by  the  end  of  the  first  week  it  has  disappeared. 
The  effss  are  doubtless  laid  toward  the  end  of  Mav  and  eai-lv  in  June ; 
they  hatch  in  a  few  days,  the  caterpillar  grows  rapidly  and  the  chrysalis 
continues  but  a  short  time,*  for  the  second  generation  usually  makes  its 
appearance  between  the  sixth  and  ninth  of  July,  occasionally  as  early  as 
the  fourth  and  sometimes  as  late  as  the  twelfth  or  fifteenth  ;  it  is  abundant 
in  the  latter  half  of  the  month  but  afterwards  becomes  rare,  although 
fresh  specimens  may  often  be  obtained  the  last  of  July  and  even  very  early  in 
August  and  a  few  specimens  continue  on  the  wing  until  the  third  genera- 
tion makes  its  appearance.  The  eggs  of  tliis  brood  are  laid  principally  in 
the  latter  half  of  July,  those  obtained  by  me  being  laid  July  14  to  19  and 
31  ;  the  caterpillars,  maturing  rapidly,  attain  their  growth  during  the 
second  week  in  August  and  after  nine  to  eleven  days  spent  in  the  chrysa- 
lis (Harris)  the  third  generation  appears,  about  the  nineteenth  or  twentieth 
of  the  month,  thougli  sometimes  as  early  as  the  fifteenth,  and  remains  on 
the  wing  until  at  least  the  end  of  the  third  week  of  September ;  this 
brood  must  lay  its  eggs  early  in  September,  giving  the  caterpillar  time  to 
attain  its  full  growth  before  winter  and  to  hibernate  in  this  condition 
(which  analogy  with  its  Eui'opean  and  Californian  representatives  renders 
wholly  probable),  remaining  unchanged  until  about  a  fortnight  before  the 
appearance  of  the  butterfly  in  the  spring.  The  European  species,  how- 
ever, is  only  double  l)roodcd  and  its  history  may  differ  from  ours  in  other 
respects. 

In  the  north,  as  among  the  White  Mountains,  our  butterfly,  too,  can  have 
but  two  broods,  since  specimens  found  just  before  the  middle  of  July — the 
remnants  of  the  first  brood — were  all  worn.  The  number  of  broods  in  the 
southern  states  is  unknown,  but  is  very  likely  more  than  three,  for  the  first 
generation  appears  as  early  as  April  12th  (Chapman)  and  the  second  about 

*  In  the  south  but  eight  ihiys,  according  to  Abbot. 
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.Iiiiu' l' 1  ( .\.ljl)<jt) .  GossL'  iiK'iitiuiis  tlio  insect  on  August  '2i>  in  Alnliania, 
antl  I  liiivc  seen  rubbed  speeiniens  from  Georgia  taken  the  last  of  October 
(Oeuiler).  Kdwanls  says  that  in  West  Virjjinia  "there  must  be  several 
sueeessive  broods,  as  fresli  individuals  are  seen  every  month  from  April  to 
September."  The  date  (Marcii  20,  1825)  given  by  Harris  for  tiie  time  of 
this  insect  in  ^lassaciuisetts  is  evidently  an  error. 

Behavior  of  the  butterfly.  Tlic  fiiglit  of  the  butterfly  is  fjuick  and 
nervous  and  it  isilsclt  so  small  and  (k'iicatc  that  one  easily  looses  sight  of 
it  as  it  doubles  in  and  out  among  the  herbage,  over  the  tops  of  which — 
unless  very  low — it  is  rarely  seen.  Its  flights  are  of  short  duration  and 
it  alights  fre(|uently  after  some  seconds  of  uncertain  quivering  on  the  heads 
or  terminal  leaves  of  [)lants  and  low  shrubs  and  vines,  especially  of  Leg- 
uniinosae.  Dr.  Minot  observed  it  when  alighted,  holding  its  wings  per- 
pendicularlv  or  parted  at  an  angle  of  about  15°,  lub  the  hind  wings  u])  and 
down  while  the  fore  wings    were  motionless. 

Variation  and  dimorphism.  It  is  not  siu-prising  that  a  polygoneutic 
insect  with  so  wide  a  distribution  slioidd  be  found  very  variable,  but  as 
vet  no  differences  have  been  pointed  out  in  successive  broods  as  has  been- 
done  with  its  European  congener.  In  Western  examples  the  whole  upper 
surface  of  the  wings  has  a  hoary  aspect,  and  the  dark  spots  of  the  under 
surface  arc  remarkably  faint.  Southern  examples  differ  in  the  lesser 
depth  of  the  purplish  tint  of  the  upper  surface  of  the  wings  in  the  male, 
the  narrower  dark  bordering  of  the  same,  and  in  the  purer  and  more  uni- 
form satin-gray  of  the  under  surface  of  the  wings  in  both  sexes.  The 
great  disparitv  in  the  size  of  different  individuals  to  which  Mr.  Edwards 
has  called  attention  is  marked,  because  there  seems  to  be  no  regular  gra- 
dation between  the  two,  but  two  distinct  sets  in  size.  Mr.  Edwards  thinks 
these  differences  appear  wherever  comyntas  occurs,  but  the  only  marked 
cases  I  iiave  noted  came  from  Long  Island  and  Cape  Cod,  and  I  have 
thouirht  them  confined  to  the  autumn  brood.  ]\Ir.  Edwards  calls  atten- 
tion  to  the  fact  that  in  AVest  Virginia  the  female  is  dimorphic,  "most  of 
this  sex  here  being  black,  the  others  blue  with  broad  black  margins." 
The  same  is  the  case,  rarely,  in  Long  Island,  but  I  have  not  seen  it  else- 
where. 

Desiderata.  It  can  hardly  be  doubted  that  this  variable  insect  is  one 
of  those  whose  successive  generations  present  a  difF(>rent  aspect,  as  is  the 
case  with  its  European  congener  :  observations  shoidd  be  directed  toward 
this  point ;  the  dimorphism  of  the  female  indicated  by  Edwards  should  be 
looked  into  and  its  range  in  time  and  space  studied  ;  so,  too,  the  meaning 
and  nature  of  the  great  disparity  in  size  often  found  should  be  enquired 
into,  the  duration  of  the  different  stages  of  each  generation  investigated, 
and  the  condition  in  which  it  passes  the  winter  determined.  We  have  but 
imperfect  knowledge  of  the  food  of  the  larva,  as  may  be  judged  by  eompar- 
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iiig  the  list  of  known  food  plants  of  the  Auieriean  and  liiiioj)ean  species  ; 
finally,  the  Might  and  attitudes  of  tlie  butterHy  should  he  more  fully  studied 
and  parasites  of  both  egg  and  lai-va  slioiild  be  disco\ered. 

LIST  OF  ILLUSTIIATIONS.—EVERES  COMYNTAS. 

Eyg.  Imago. 

n.  65,  tig. 20.    Obliciuc  view.  PI.  6,  fig.  "J.     Male,  both  surfaces;  colorod. 

C8:5,  12.    Micropyle.  jy      Female,  iipiu-r  surface;  coloml. 

Uaterpillar.  14:2.    Male,  both  surfaces;  plain. 

PI.  71,  fig.  5.    Caterpillar  at  birth.  Si:  26,21.    Male  abiloininal  appendages. 

75:37,44.     Mature  caterpillars.  39:20.     Neuratioii. 

79:36-3S.    Front  views  of  liead,  stiiges  i,  40:31.    Audroconiiini. 

iii,  V.  55 :  3.     Side  view  witli  head  and  appendagcg 

Chrysalis.  enlarged,  and  details  of  leg  structure. 

PI.  84,  fig.  42,4.S.    .Side  views.  General. 

47.     Enlarged.  PI.24,  fig.  5.     Distribution  in  Nortli  America. 

CYANIRIS  DALMAN. 

Cyaniris  Dalni.,  Veten.slc.  acad.  handl.,  xxxvii :  ()3,  94  (1810).      riipe.—Piip.  ari/lolus  Linn. 

In  their  own  bright  Kathaian  bowers. 
Sparkle  such  rainbow  butterllies. 

That  they  might  fancy  the  rich  flowers, 
Thiit  round  them  in  the"  sun  lay  sighing, 
Had  been  by  luagic  all  set  flying! 

MooRK.—Lalla  Bookh. 

That  come  before  the  swallow  dares,  and  take 
The  winds  of  March  with  beauty;  violets,  dim. 

.SnAKE.spE.iuB.—  Winter''s  Tale. 

Imago  (55:  5).  He;iil  (61 :  12)  small,  densely  clothed  witli  .scales,  -which  are  tufted 
about  the  ba.se  of  the  anteunae,  and  provided  with  a  considerable  mass  of  long  erect 
hairs,  longest  and  most  abundant  iu  the  middle  of  the  front.  Front  very  gently  curved 
tran.sversely,  very  slightly  fullest  below  ;  from  a  little  above  the  middle,  downward, 
barely  surpassing  the  front  of  the  eyes,  not  so  elevated  above,  but  vaguely  grooved 
longitudinally  ;  scarcely  twice  as  high  as  broad,  as  broad  as  the  front  view  of  the  eyes ; 
sides  parallel,  upper  border  squarely  excised,  its  angles  slightly  hollowed  in  front  of 
the  antennae;  lower  border  strongly  rounded.  Vertex  not  vaulted,  but  with  a  slight, 
low  tubercle  on  either  side,  midwiiy  between  the  antennae  and  the  middle  of  the  hind 
border,  abruptly  elevated  behind  the  antennae,  forming  a  transverse  ridge  for  their  sup- 
port; separated  from  the  occiput  by  a  rather  deep,  slightly  curving  groove,  its  middle 
curving  forward,  the  sides  forming  a  right  angle  witli  each  other,  the  anterior  slope 
of  the  groove  the  more  abrupt.  Eyes  not  very  large,  moderately  full,  delicately  and 
distantly  pilose  on  the  lower  two-thirds  with  very  short  hairs,  increasiug  iu  length 
downward.  Antennae  inserted  in  the  middle  of  tlie  summit,  separated  by  a  space 
equal  to  the  width  of  the  antennal  pits,  slightly  longer  than  the  abdomen,  composed 
of  about  thirty-four  joints  of  which  the  last  twelve  or  thirteen  form  a  club  similar  in 
all  respects  to  that  of  Everes,  excepting  that  the  tip  is  more  broadly  rounded.  Palpi 
slender,  scarcely  more  than  half  as  long  again  as  the  eye,  the  apical  joint  very  nearly 
half  as  long  as  the  penultimate,  the  whole  uuder  surface,  and  particularly  that 
of  the  Ijasal  and  middle  joints,  furnished  with  a  mass  of  long,  erect,  delicate  hairs,  as 
long  as  the  apical  joint,  which  become  shorter  apically  and  which  lie  in  a  vertical 
plane,  but  not  compressed. 

Patagia  small,  slender,  uc:irly  flat,  scarcely  arched  longitudinally,  two  or  throe  times 
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loiifjor  tliaii  hroiul,  itipcriiii;  vory  jiraduMlly  and  nitlicr  ivii'iihivly,  but  to  ii  loss  dei;ree 
near  the  iipcx,  to  a  bluntly  pointed  tip,  which  is  scarcely  tnrnod  downward. 

Fore  winits  (39  :  Hi)  about  two-thirds  as  lonj;  again  as  broad,  the  costal  marajin  very 
slightly  and  regularly  bowed,  scarcely  more  so  at  the  base,  tlie  outer  angle  abrupt  but 
rounded  otf.  the  outer  border  curved  a  little  at  either  end,  nearly  straight  in  tlie  mid- 
dle half,  perhaps  a  little  fidler  in  the  J* ,  its  general  direction  at  an  angle  of  about  (!.5° 
with  the  costal  margin,  the  inner  margin  straight,  the  outer  angle  well  rounded  off. 
Costal  norvure  terminating  a  little  l)efore  the  tip  of  the  cell;  subcostal  with  three 
superior  branches,  the  tlrst  arising  at  about  tlireo-fifths  the  distance  from  the  l)!ise 
to  the  apex  of  the  cell;  the  second  at  about  one-fonrth  way  from  there  to  the  apex 
of  the  cell;  the  third  at  some  distance  before  the  apex  of  the  cell  and  opposite  the 
base  of  the  second  median  nervure,  forking  beyond  its  middle;  the  cross  veins  closing 
the  cell  are  bent  at  a  considerable  angle  and  are  very  faint  excepting  immediately 
next  the  main  norvures.  Cell  half  as  louir  as  the  wing  and  about  three  and  a  half 
times  longer  than  bro.ad. 

Hind  wings  with  the  costal  margin  gently  convex  at  the  base,  beyond  straight,  the 
outer  border  pretty  strongly  rounded,  rather  fuller  above  than  below  and  in  the  $ 
than  in  the  ?,  the  inner  border  a  little  convex,  the  outer  angle  very  broad.  Sub- 
raeilian  nervure  terminating  at  the  anal  angle ;  internal  nervure  terminating  a  little 
beyond  the  middle  of  the  inner  border. 

Androconia  sli;;htly  fan-shaped ,  the  lamina  expanding  a  little  from  the  base,  the  .stem 
nearly  half  as  long  as  the  lamina. 

Fore  tibiae  a  little  more  than  three-rtfths  the  length  of  the  hind  tibiae;  the  fore  legs 
either  of  the  same  structure  as  the  others  (  ?) ;  or  the  claws  are  subconnate,  nearly 
straight  and  overlap  at  tip,  and  the  paronychia  are  wanting  {$);  excepting  in 
diminished  size  they  difl'er  little  from  the  other  legs,  but  the  tibial  spur  is  naked 
and  no  longer  than  an  ordinary  spine,  the  tarsal  spines  are  less  frequent  .and  confined 
to  two  rows,  the  space  between  them  scaled.  Middle  tibiae  nearly  five-sixths  the  length 
of  the  hind  tibiae,  provided  at  tip  with  nather  short  slender  spines,  mostly  concealed 
by  scales.  First  joint  of  tarsi  a  little  longer  than  the  three  succeeding  combined ;  the 
second  as  long  as  the  third  and  fourth  together  or  as  the  fifth  alone;  the  fourth 
scarcely  half  so  long  as  the  second ;  joints  furnished  beneath  with  a  triple  row  of 
slender  spines,  the  apical  spines  of  each  joint  longer;  claws  small,  I'.ather  strong,  con- 
siderably curved,  tapering,  finely  pointed;  paronychia  bifid,  the  superior  lobe  nearly 
as  long  as  the  claw,  curved  a  little  in  the  same  direction  as  it,  tapering  a  little ;  in- 
ferior lobe  tapering  considerably,  rather  long,  curved  strongly  inward  so  as  to  be 
generally  concealed  from  view  ;  pulvillus  wanting. 

Upper  organ  of  m.ale  abdominal  appendages  small  but  stout,  gibbous,  the  lateral 
portions  bearing  each  a  posterior  appressed  lobe,  provided  at  its  posterior  inner  edge 
with  an  inward  directed,  delicate,  slightly  curving  thorn,  as  long  as  the  breadth  of  the 
lobe;  clasps  bulbous,  or  almost  globular  at  base,  emitting  at  tip  a  slender  needle  bent 
at  base,  so  as  to  be  directed  inward  and  backward,  crossing  that  of  the  opposite  side. 

Egg.  Very  depressed  echinoid  shaped,  the  whole  upper  surface  hollowed  and  in- 
creasingly so  toward  the  centre;  covered  with  not  very  prominent  tubercles,  connected 
by  fine  raised  lines ;  between  every  set  of  three,  four  or  five  of  these  a  sligliter  promi- 
nence, connected  by  similar  lines  to  the  higher  ones. 

Caterpillar  at  birth.  Head :  ocelli  four  in  number,  arranged  around  a  circular 
black  spot,  the  posterior  one  largest,  the  other  three  about  equal,  two  of  them  situated 
at  equal  distances  along  the  upper  border,  the  fourth  below,  nearly  as  far  from  the 
largest  as  the  front  upper  one  is.  Body  subcylindrical,  tapering,  flattened  beneath 
and  a  little  above,  but  still  as  high  as  broad,  the  sides  well  rounded  though  subtecti- 
form.  and  the  lower  margin  produced  laterally  a  little.  First  thoracic  segment  bear- 
ing above  in  the  middle  a  slightly  raised,  large  shield,  the  sides  of  which  converge 
strongly  anteriorly,  making  the  anterior  border  very  short,  while  the  posterior  is  long 
and  well  rounded.  It  bears  three  arcuate  rows  of  warts,  emitting  long,  forward  and 
upward  directed  hairs,  the  anterior  row  consisting  of  three,  the  middle  of  five,  and 
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the  posterior  of  six  warts  ;  besides  these,  tlie  segment  is  furnished  with  a  row  of  warts 
emittiiift  long  hairs,  parallel  to  and  outside  of  the  front  border  and  sides  of  the 
shield ;  the  last  segment  of  the  abdomen  bears  a  similar  row  in  a  reverse  position ; 
besides  tlicse,  behind  tlie  tlrst  thoracic  segment,  there  is  a  laterodorsal  scries  of  high, 
conical  warts,  one  to  a  segment  in  each  row,  situated  a  little  in  advance  of  the  middle, 
and  omitting  very  long,  curved,  backward  sweeping,  tapering  hairs;  also  a  ventro- 
stigmatal  row  of  small  warts,  tlireo  on  each  segment,  not  placed  in  a  line,  emitting 
straiglit,  delicate,  tapering,  llnely  pointed  liairs,  of  wliich  one,  a  central  one,  is  longer 
tliau  tlie  otlier  two,  and  all  are  directed  outward  and  a  little  downward,  so  as  to  reach  the 
s\irface  upon  whicli  the  animal  rests.  In  addition,  there  are  on  each  side  four 
longitudinal  series  of  .smooth  lenticles,  two  of  them  larger  and  two  smaller;  the  two 
larger  liave  each  one  lentiele  to  a  segment,  placed  in  tlie  middle,  and  consist  of  a 
supralateral  and  an  infrastigmatal  series;  the  smaller  ones  consist  of  a  snprastigniatal 
series,  two  on  a  segment,  at  equal  distance  from  either  margin,  and  a  laterostigmatal 
row,  one  on  a  segment,  placed  in  the  middle.  Legs  long  and  very  .slender,  the  basal 
joint  short,  conical,  the  remainder  cylindrical  and  equal ;  claws  pretty  large,  long, 
pretty  strongly  curved,  tapering;  prolcgs  short  and  rather  stent,  globular  at  Ijase, 
beyond  very  short  and  lialf  as  l)road.  the  hinder  pair  quite  long,  tapering  Irat  little. 

Mature  caterpillar.  Head  well  rounded,  rather  broader  than  high,  broadest  above, 
tapering  very  slightly  below,  with  a  rounded  curve  which  is  rather  broad  and  full 
beneath,  docked  squarely  at  the  labrum;  it  is  apparently  deepest  in  the  middle,  and 
has  tlie  front  full.  Triangle  very  large,  much  higher  than  broad,  extending  nearly  to 
tlie  summit  of  the  hea<l ;  a  very  few  long  hairs  at  tlie  lower  part  of  the  head.  Basal 
joint  of  antennae  mainniiform,  pretty  large,  second  about  as  long  as  broad,  third  not 
much  smaller  than  llie  second,  twice  as  long  as  broad,  cylindrical,  liearing  at  its  apical 
edge  a  number  of  hairs,  wliich  conceal  in  part  at  least  tiie  fourth  joint.  Ocelli  six  in 
number,  of  uniform  size,  like  a  flattened  hemisphere  in  shape,  live  placed  in  a  strongly 
curving  row,  equidistant  from  each  other,  and  separated  by  less  than  their  own  diam- 
eter, the  lower  two  opposite  the  posterior  base  of  the  antennae,  the  others  curving 
backward,  the  upper  four  on  the  arc  of  a  pretty  small  circle,  the  sixth  behind  the 
others,  a  little  further  removed  from  the  uppermost  than  from  the  fourth  from  the 
top,  and  forming  with  these  rather  less  than  a  right  angle.  Labrum  large,  very  broad, 
half  as  long  as  broad,  the  outer  angles  square  Ijut  rounded  off.  the  middle  two-fifths 
of  the  fi-ont  margin  roundly  and  con.siderably  excised.  Mandibles  armed  at  the  tip 
with  large,  triangular,  bluntly  pointed  teeth,  half  as  long  again  as  broad.  Maxillae 
■with  the  inner  and  outer  palpus  exactly  similar  in  size  and  shape,  the  penultimate  joint 
being  about  tw'ice  as  long  as  broad,  tapering,  the  apical  minute,  conical.  The  apical 
two  joints  of  the  labial  palpi  are  similarly  shaped  but  much  smaller  and  proportion- 
ately slenderer.  Spinneret  long,  and  beyond  the  conical  base  equal  and  not  very  slen- 
der, the  tip  bluntly  rounded,  directed  vertically. 

Body  pretty  regularly  arched  longitudinally,  with  tlie  posterior  edges  of  the  seg- 
ments elevated  a  little,  and  thus  showing  the  divisions  plainly;  the  sides  of  the  body 
slope  abruptly,  widening  considerably  at  the  base.  Viewed  from  above  elliptical,  aliout 
equally  rounded  in  front  and  behind,  covered  with  minute  dots,  which  a  closer  inspec- 
tion sliows  to  be  made  up  of  a  raised  centre  from  which  radiate  six  nearly  horizontal, 
very  short  rays,  and  from  the  centre  a  rather  short  hair;  these  are  so  thickly  distrib- 
uted as  to  give  the  appearance  of  a  dense  pile ;  provided  also  with  a  laterodorsal  row 
of  rather  long  hairs,  four  or  five  times  longer,  arising  from  simple  papillae,  and  with 
similar  long  hairs  at  either  extremity  of  the  body  and  along  the  ventrostigmatal  fold. 
Vescicle  of  seventh  and  lateral  caruncles  of  eighth  abdominal  segments  present 
(87:14,  10);  claws  of  legs  long  and  very  slender,  heeled  at  the  base,  tapering,  very 
gently  curved ;  last  joint  of  legs  long  and  slender,  equal ;  prologs  armed  at  the  tip  with 
a  double,  curving  row  of  booklets,  about  eighteen  in  number,  very  long  and  very 
slender,  scarcely  tailoring,  curving  strongly  and  regularly,  the  tip  bluntly  pointed. 

Chrysalis.  Scarcely  more  than  twice  as  long  as  broad;  viewed  fi'om  above,  the 
sides  are  straight  froiii  the  liasal  wing  tubercle  to  the  middle  of  the  abdomen,  but 
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divcririii!;  a  little,  so  tliat  the  body  is  considerably  broader  at  the  latter  place ;  the 
basal  whiu  tubercle  scarcely  breaks  the  continuity  of  the  line  forwarii.  where  it  is 
well  arched,  the  front  a  little  appressed;  the  posterior  half  of  the  abdomen  has  an 
elliptic  curve,  forming  an  arch  whose  height  and  breadth  at  base  are  equal.  Viewed 
laterally,  the  thorax  is  highest  in  the  middle  of  the  posterior  half  of  the  mesothorax, 
scarcely  falling  posteriorly,  in  front  curving  at  first  a  little  more  rapidly,  and  then 
directed  about  equally  downward  and  forward,  in  nearly  a  straight  line,  to  the  front 
of  the  thorax.  Abdomen  highest,  and  very  little  higher  than  the  thorax,  at  the  third 
segment,  on  either  side  of  it  for  an  equal  distance,  in  front  to  the  extremity,  very 
broinlly  arched  ;  beyond  this  point,  posteriorly,  curving  very  rapidly  downward,  so  as  to 
be  perpendicular  at  the  junction  of  the  eighth  and  ninth  segments,  and  below  this  curved 
a  little  forward ;  transversely  the  middle  of  the  thorax  has  the  sides  sloped  toward 
each  other  at  an  angle  of  about  80°,  scarcely  or  not  at  all  hollowed  in  the  middle,  the 
sides  below  and  the  summit  equally  and  rather  broadly  rounded ;  transversely  the  ab- 
domen is  regularly  rounded,  forming  a  perfect  semicircle;  the  tongue  exposed  three- 
flftlis  way  to  tip  of  antennae,  interposed  between  the  inner  edges  of  the  legs;  basal 
wing  prominence  consisting  of  a  very  slight,  rounded  elevation.  Body  covered  witli  a 
delicate,  raised,  interrupted  network  of  lines,  continuous  in  a  transverse  direction, 
not  elevated  at  the  intersection ;  surface  between  traversed  by  exceedingly  delicate, 
impressed  lines  of  varying  depth,  and  furnished  here  and  there  with  a  wart  bearing  a 
straight,  erect,  short,  tapering  hair.  Hooklets  of  cremaster  very  short  and  exceedingly 
slender,  the  stem  equal  and  nearly  straiglit,  the  apical  lobe  bent  suddenly  over  and 
strongly  appressed  to  the  stalk,  transversely  ovate,  broadest  apically. 

This  is  a  widely  distributed  genus,  occurring  in  both  hemispheres,  from 
the  southern  limits  of  the  Arctic  regions  to  Lat.  30°  N.,  and  on  the  Asiatic 
continent  even  further  south.  The  highest  point  it  reaches  in  either  hemi- 
sphere is  about  63°  N.  Lat.  In  the  western  world  it  occurs  throughout 
the  United  States  (excepting  in  the  Florida  peninsula  and  perhaps  the 
immediate  borders  of  the  Gulf  of  Mexico),  and  beyond  almost  to  the 
treeless  region  of  the  north.  It  is  still  a  matter  of  doubt  whether  we 
have  more  than  one  American  species,  with  the  probability  that  we  have 
not ;  but,  if  not,  it  is  an  extremely  variable  form  with  a  most  remarkable 
history,  which  will  be  related  under  the  species  ;  nothing  wholly  compar- 
able with  it  has  been  observed  in  the  Old  World. 

The  butterflies  are  of  a  lovely  violet  hue  above,  the  female  paler  and 
having  the  costal  border  of  both  wings,  and  the  outer  margin  of  the  fore 
pair,  broadly  covered  with  dark  brown  ;  in  our  species,  a  secondary  form 
of  the  male  has  the  whole  upper  surface  dark  brown  ;  beneath,  the  butter- 
flies are  pale  silvery  gray  or  whitish,  with  a  submarginal  series  of  black- 
dots,  followed  inwardly  by  arrow-shaped  spots,  often  confluent,  so  as  to 
cloud  the  whole  margin  ;  besides,  the  fore  wing  has  a  transverse  series  of 
oblique,  dusky  dashes  beyond  the  middle  of  the  outer  half,  and  the  hind 
wings  a  tortuous  extra-mesial  series  of  dusky  spots,  of  varying  size,  some- 
times even  forming  a  fuscous  cloud ;  two  dusky  dots  are  found  midway 
between  this  and  the  base  of  the  wing. 

The  species  are  at  once  monogoneutic  and  digoneutic,  according  to 
the  latitude,  and  probably  to  some  degree  the  season.  This  has  been  well 
made  out  by  Edwards  for  the  American  species,  and  is  also  claimed  for  the 
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European  by  Jenner  Weir  (Entom.,  xix  :  50-52)  ,:  and  the  two  broods 
differ  from  each  otiier  wherever  they  occur,  with  slight  exceptions.  But 
whether  single  or  double  brooded,  they  hibernate  in  the  chrysalis  state, 
and  the  iniagos  of  the  first  generation  (or,  in  the  north,  of  the  only  genera- 
tion) are  among  the  very  earliest  butterflies  to  emerge  from  the  chrysalis, 
and  may  be  considered  true  harbingers  of  spring.  The  most  delicate 
winged  of  all  butterflies,  and  quite  as  active  as  most,  they  not  only  fly 
when  nearly  all  insect  life  is  still  beneath  the  spell  of  winter,  but  seem  no 
-shorter  lived  on  that  account.  Like  violets  and  hepaticas  in  color,  they 
fly  in  the  season  of  these  flowers.  The  eggs  hatch  in  a  week  or  less,  and 
the  chrysalis,  if  it  does  not  pass  over  the  winter,  gives  out  the  butterfly  in 
about  three  weeks.  If  there  is  a  second  generation  it  differs  from  the  first, 
or  agrees  with  its  latest  member  and  flies  in  July,  and  is  nuich  less  num- 
erous than  the  preceding. 

Speaking  of  our  species,  Gosse  says  (Lett.  Alab.,  144-145)  : — 

It  appears  to  be  very  pugnacious,  attacking  witli  Quixotic  kniglit-erranti-y  any  in- 
truder, no  matter  how  miic-la  bigger  than  itself.  It  is  particularly  gamesome  a  few 
hours  after  sunrise;  taking  its  stand  on  some  prominent  leaf  of  a  bush,  it  rushes  out 
upon  evei-y  butterfly  that  passes  by ;  then  they  perform  such  swift  and  tortuous  evolu- 
tions that  the  eye  is  unable  to  follow  them  :  this  lasts  only  for  a  few  seconds ;  for 
having  pursued  the  traveller  three  or  four  yards,  tlie  [butterfly]  returns  to  the  very 
same  leaf,  to  watch  as  before. . . .  This  constancy  of  resort  to  one  individual  leaf  ortwig 
is  very  singular  and  unaccountable  :  sometimes  on  my  approach  to  one  so  situated,  it 
has  been  alarmed  and  flown  to  a  considerable  distance,  but,  taking  a  flight  round,  it 
returns  to  the  place ;  and  presently  there  is  the  little  thing  alighting  on  the  very  leaf 
again. 

The  common  European  species,  C.  argiolus,  is  described  by  Meyer  Diir 
as  inhabiting  the  low  and  hilly  parts  of  Switzerland,  up  to  the  height  of 
2700  feet,  where,  in  sunny  spots  near  the  border  of  leafy  forests,  it  hovers 
singly,  at  some  distance  from  the  ground,  around  the  projecting  branches 
of  trees.  It  does  not  settle  on  the  ground,  nor,  like  other  Lycaeninae, 
fly  in  meadows  from  flower  to  flower, — its  whole  conduct  agreeing  rather 
with  that  of  the  Theclidi.  Our  own  species  is  constantly  on  the  ground, 
alighting  on  damp  spots,  but  like  its  Eiu'opean  brother  has  no  passion  for 
flowers. 

The  transformations  of  the  species  are  pretty  well  known.  The  cater- 
pillars feed  somewhat  indiscriminately  upon  flowers,  seed  vessels  and 
leaves  of  a  great  number  and  exceptional  variety  of  plants,  rarely  the 
same  even  generically  in  Europe  and  America,  though  as  a  general  thing 
the  same  families  are  selected :  thus  among  the  Ranunculaceae  we 
have  Cimicifuga ;  among  Cruciferae,  Nastiu-tium  (in  confinement),  and 
among  Anacardiaceae,  Rhus — all  these  in  America  only.  Among  Eham- 
naceae,  Rhamnus  in  both  countries  and  Ceanothus  in  addition  in  America  ; 
among  Sapindaceae,  Aesculus  in  America ;  among  Leguminosae,  Robinia 
and  Dorycnium  in  Europe  and  in  America  Erythrina,  Apios   and  in  con- 
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fincmcnt  Trifoliiim  ;  umong  Rosacc.ie,  Mospilus  and  Pirns  in  Europe  and 
.Spiraea  in  America  ;  and  ot"  otlicr  families  of  poh})etaiou8  plants,  Eschal- 
lonia  and  Iledera  in  Europe  and  Cornus  in  America.  Further  we  have 
among  the  Gamopetalae,  Viburnum,  one  of  the  Caprifoliaceac,  in  America  ; 
among  Compositae,  Cuscuta  in  Europe  and  Actinonicris  and  Verl)esina  in 
America,  besides  Diniorpiiantes,  a  cultivated  tonn  ;  among  Ericaceae,  Erica 
in  Kuropc  and  Yaccinium  in  America  ;  further.  Ilex  in  l)oth  countries  ;  and 
in  conKnement,  in  America,  Begonia,  Salix  and  Asclcpias.  With  such  a 
list  the  caterpillars  may  surely  be  regarded  as  polyphagous. 

The  eggs  are  of  a  very  depressed  echinoid  shape  and  covered  with  tu- 
bercles of  diverse  heights  connected  by  delicate  lines. 

The  body  of  the  juvenile  larvae,  which  is  subcylindrical  l)ut  tectiform,  is 
covered  with  high  conical  papillae  from  which  emerge  long,  curved  hairs 
sweeping  backward.  The  mature  caterpillars  are  onisciform,  about  equally 
and  somewhat  rapidly  sloped  in  front  and  behind  and  have  a  similar  ante- 
rior and  posterior  cui-ve.  They  have  rather  distinctly  marked  segments, 
are  green  in  color  with  straight  dorsal  markings  and  oblique  lateral  stripes. 

The  chrysalids  are  well  rounded,  of  a  dark  green  or  fenaiginous  color 
with  dusky  markings,  rather  short  and  stout,  the  abdomen  considerably 
higher  than  the  thorax. 


EXCURSUS   XXXIII.— DIGONEUTISM   IN  BUTTERFLIES : 
INTENSITY  OF  LIFE   IN  AMERICA. 

And  now  you  went  beside  the  flowers,  with  eyes 
Earnest  as  bees,  restless  as  butterflies. 

Leigh  Hunt. — A  Garden  and  Summer  House. 

Is  ALL  plural  brooded  butterflies  with  an  extensive  distribution  in  lati- 
tude, the  number  of  generations  varies  with  the  length  of  the  season,  and 
this  will  account  for  the  apparent  waste  we  often  see  as  winter  approaches, 
for  such  changes  must  i)e  gradual,  and  in  intermediate  districts  irregular, 
dependent  upon  the  season.  Where,  as  is  sometimes  the  case,  some 
chrysalids  of  each  brood  live  until  the  following  spring,  it  manifestly 
makes  little  difference  how  short  the  season  may  be,  or  how  suddenly  and 
effectually  any  brood  may  be  cut  off;  these  chrysalids,  and  so  the  species, 
will  survive.  That  this  feature  is  more  common  than  is  generally  sup- 
posed is  shown  by  the  increasing  nmnbcr  of  proofs  brought  forward  of 
lethargic  tendencies  in  caterpillars  and  of  persistent  torpor  in  many  mid- 
summer chrysalids.  It  is  also  indicated  by  the  variation  in  the  numerical 
proportions  of  different  broods  ;  the  winter  is  the  severest  season,  and 
consequently  the  spring  broods  are  ordinarily,  and  imder  simple  conditions 
would  always  be,  less  numerous  than  the  summer  or  autunm  broods  ; 
generally  the  broods  go  on  increasing  in  individuals  as  the  season  advances  ; 
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but  in  80inc  it  is  not  go,  and  it  may  be  preeuinod  that  tliese  are  species 
which  have  not  long  enjoyed  the  privilege  of  a  second  brood,  or,  in  other 
words,  those  in  which  a  part  of  the  chrysalids  fail  to  persist  until  the  fol- 
lowing spring.  In  the  case  of  our  tiger  swallow-tail,  which  is  found  from 
Alaska  to  Florida,  we  have  a  butterfly  which  is  single  brooded  in  the 
north  and  double  brooded  in  New  England;  but  the  second  brood  is  much 
less  abundant  than  the  first,  and  the  change  as  we  go  north  is  probably 
cflfected  by  the  lingering  development  of  some  caterpillars  and  the  dispo- 
sition of  chrysalids  to  winter  early.  Wherever  in  a  double  brooded  but- 
terfly the  second  brood  is  less  abundant  than  the  first,  it  is  probable  that  the 
butterfly  is  partly  single  and  partly  double  brooded — that  is,  that  the  early 
brood  of  a  given  year  is  made  up  of  the  direct  descendants  of  each  brood 
of  the  preceding  year. 

Occasionally,  the  difference  in  the  number  of  broods  affects  the  mode 
of  hibernation.  The  black  swallow-tail,  for  instance,  is  triple  brooded  in 
the  south,  and  hibernates  as  a  butterfly  and  pei'hajjs  also  as  a  chrysalis  ; 
in  the  north  it  is  double  brooded,  and  hibernates  only  as  a  chrysalis. 

Digoneutism  or  polygoneutism,  then,  is  either  a  device  of  nature  for 
the  better  perpetuation  of  the  species,  by  varying  the  conditions  of  its  exis- 
tence at  any  given  time,  and  so  multiplying  the  chances  of  successfully 
meeting  opposing  or  unfavorable  agencies  ;  or  it  is  simply  taken  advan- 
tage of  by  nature  as  a  means  thus  to  vary  the  conditions.  The  particular 
problem  diflBcult  of  solution  which  it  carries  in  its  train  is  this  :  In 
some  species — and  it  would  appear  to  be  no  very  uncommon  occurrence, 
and  to  be  found  among  moths  as  well  as  butterflies — the  result  of  sum- 
mer dormancy  in  the  caterpillar  or  prolonged  life  in  the  chrysalis  is  that, 
by  some  unexplained  common  impulse,  the  caterpillars  or  the  chrysalids 
that  arouse  after  lethargy,  and  do  not  hibernate,  more  frequently  than 
otherwise  do  this  at  such  a  time  that  the  resulting  butterfly  flies  with  its 
nephews  and  nieces  instead  of  with  its  brethren  and  sisters,  i.  e.,  it 
bridges  over  with  considerable  accuracy  the  interval  between  two  genera- 
tions in  mid-summer,  just  as  happens  from  easily  perceived  causes  when 
winter  intervenes.     Who  solves  this  problem  will  win  deserved  renown. 

What  may  be  the  exact  climatic  features  which  determine  the  number 
of  generations  of  a  butterfly  has  not  yet  been  studied  ;  but  there  are  some 
curious  difficulties  in  the  way  of  understanding  them.  Vanessa  cardui,  for 
instance,  is  double  brooded  in  New  England,  both  in  the  districts  where 
the  contrasts  of  heat  and  cold,  moisture  and  drought,  are  excessive — that 
is,  where  the  climate  has  those  peculiarities  which  are  termed  "continental"  ; 
and  also  on  islands  such  as  Nantucket  in  southern  New  England,  where 
a  much  greater  evenness  prevails  and  the  climate  partakes  of  an  "insular" 
character ;  yet  in  the  valleys  of  Switzerland,  where  perhaps  of  all  places 
in  Europe  the  climate  presents  the  greatest  and  most  sudden  inequalities, 
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ami  therefore  is  most  niiiiilar  to  that  of  New  Engl;iiul,  and  ctrtaiiily 
more  "continental"  than  that  of  Xantneket,  this  butterfly  is  single 
brooded.  We  have  exceedingly  tew  identical  butterflies  in  Europe  and 
tlie  United  States,  and  this  apparently  is  the  only  one  of  them  that  differs 
in  its  broods  in  the  two  countries  ;  but  there  are  several  of  our  butterflies 
which  are  represented  by  very  closely  allied  species  in  Europe,  and  in  half 
a  dozen  or  more  of  these  we  Hnd  (|iiit<'  similar  disparities,  all  of  which  are 
in  the  same  direction. 

The  Kuropean  tortoise-shell  (Aglais  nrticae),  for  example,  is  generally 
double  brooded;  occasionally  a  triph'  brood  is  mentioned;  it  is  one 
of  the  commonest  of  European  butterflies,  and  reaches  from  the  North 
Cape  to  the  Mediterranean ;  our  congeneric  species,  the  American 
tortoise-shell,  is  rarely  found  south  of  the  northernmost  parts  of  the 
United  States,  and  yet  it  is  triple  brooded  in  all  parts  of  Canada. 
Even  Rrenthis  montinus  of  tlie  White  jVfonntains  is  probably  double 
brooded,  while  all  the  mountain  species  of  Europe  are  single  brooded. 
Everes  amyntas,  again,  occurs  throughout  Europe,  with  the  excep- 
tion of  certain  northern  and  northwestern  portions,  and  is  double 
brooded  ;  our  tailed  blue,  named  for  the  resemblance  to  its  European  con- 
gener, and  by  some  careless  authors  considered  identical  with  it,  is  also  a 
wide-spread  insect  ;  but  even  in  New  Elngland,  which  is  at  the  northern 
limit  of  its  eastern  range,  it  is  triple  brooded.  The  wide-spread  Ein'opean 
blues,  Kusticus  argus  and  R.  aegon,  the  silver-studded  blue,  are  usually 
placed  among  monogoneutic  insects,  and  the  latter  certainly  has  only  a 
single  brood  in  England  (where  it  is  the  only  one  of  the  two  found)  ; 
Mever  Diir  is  in  fact  almost  the  only  author  who  claims  these  species  as 
digoneutic  ;  both  of  them  occur  in  southern  Europe  ;  our  pearl-studded 
violet  (Rusticus  scudderii),  closely  allied  to  these  and  an  insect  hardly 
known  south  of  the  Canadian  border,  is  d()ul)le  brooded.  Our  chequered 
white  (Pontia  protodice)  is  triple  brooded,  and  the  Ein-opean  Bath  white 
(P.  daplidice)  only  double  brooded,  while  our  common  clouded  and 
orange  sulphurs  (Eurymus  philodiee  and  E.  eurytheme)  are  triple  brooded 
in  the  north,  perhaps  polygoneutic  farther  south,  and  the  closely  allied 
European  species  only  single  or  double  brooded. 

But  the  most  striking  example  of  all  will  be  found  in  the  species  of  the 
genus  Iphiclides.  The  European  I.  podalirius  is  confined  to  the  Mediter- 
ranean region,  while  our  zebra  swallow-tail  belongs  to  the  southern  half 
of  the  United  States  ;  the  regions  are  therefore  fairly  comparable  ;  yet  we 
find  no  mention  of  more  than  two  broods  of  I.  podalirius,  while  IVIr. 
Edwards  has  shown  that,  even  as  far  north  as  the  Appalachian  valleys  of 
AVest  Virginia,  I.  ajax  has  four  and  sometimes  five  generations  during  the 
year. 

These  cases  might  perhaps  be  multiplied,  and  it  should  be  added  that 
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tlicro  is  no  revi-rsal  of  tlie  nilo  :  among  all  the  hutterflit's  properly  com- 
parable ou  the  two  continents,  thi-re  is  no  single  iiistunrc  where  ihe 
European  butterfly  has  more  brooch  than  the  American. 

Tliis  result  of  a  comi)arison  of  the  annual  histories  of  similar  European 
and  American  butterflies  thus  furnishes  but  another  instance  of  that  inten- 
sity which  seems  to  characterize  all  life  in  America.  The  expenditure  of 
nervous  and  vital  energy,  against  which  physicians  vainly  inveigh,  which 
superannuates  our  mercliants,  lawyers,  clergymen,  and  other  professional 
men,  is  not  induced  by  the  simple  passion  for  gain,  place,  power  or  knowl- 
edge, but  by  an  uncontrollable  restlessness,  a  constant  dissatisfaction  with 
present  attainments,  which  marks  us  as  a  hurrying,  energetic,  enterprising 
people.  My  own  experience  in  the  preparation  of  the  present  work  has 
been  that  studies  of  precisely  the  same  nature  and  undertaken  under  sim- 
ilar external  conditions  are  accompanied  by  a  very  diflFerent  mental  state 
on  the  two  continents.  In  Europe  we  arc  content  to  plod  industriously 
on,  unconscious  of  the  need  of  relaxation  ;  in  America  we  bend  with  ner- 
vous intensity  to  our  work,  and  carry  the  same  excitement  into  the  relaxa- 
tion which  such  a  life  inevitably  demands.  After  a  long  absence  in 
Europe,  a  keen  observer  may  even  be  directly  conscious  of  this  quick- 
ened life. 

Now  to  what  shall  we  ascribe  such  peculiarities  in  animal  life  ?  Nat- 
urally we  look  to  climatic  influences,  and  our  attention  is  first  attracted  by 
the  well  known  fact  tliat  if  we  compare  two  places  in  Europe  and  America 
having  the  same  mean  annual  temperature,  the  extremes  of  variation  will 
prove  much  greater  on  this  side  of  the  Atlantic.  For  example,  while  the 
mean  annual  temperature  of  New  York  is  about  the  same  as  that  of 
Frankfort,  the  summer  temperature  of  the  former  is  that  of  Rome  and  its 
winter  that  of  St.  Petersburg.  Moreover,  the  changes  from  summer  to 
winter  and  from  winter  to  summer  are  more  immediate  in  America  :  or, 
in  other  woi'ds,  the  summers  and  winters  are  longer  by  about  three  weeks. 
Such  long  and  hot  summers  are  of  course  favorable  to  the  multiplication 
of  broods  in  butterflies  whose  historj'  allows  a  repetition  of  the  same  cycle 
more  than  once  a  year  ;  the  length  of  the  winter  is  of  slight  consequence, 
as  long  as  the  insects  can  survive  it ;  and  it  can  have  no  influence  upon 
the  number  of  broods,  unless  there  be  species  (of  which  we  know  nothing) 
able  to  resist  a  cold  winter  only  in  certain  stages  of  existence,  and  a  mul- 
tiplication of  whose  broods  might  require  some  pliability  in  this  respect. 
Not  only,  too,  are  our  stmimers  longer  and  hotter,  but  they  enjoy  a 
marked  preponderance  of  sunshine,  as  compared  with  European  summers  ; 
and  this  alone  would  almost  seem  capable  of  jn-oducing  the  variation  we 
have  noticed  in  the  number  of  broods. 

In  an  extremely  interesting  article  (Actes  Soc.  lielv.  sc,  18.53,  138- 
150)  on  the  eflPect  of  our  climate  on  manners  and  customs,  written  bv  tlie 
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S^wiss  natur:ili.-it  Dcsor,  wlio  losiik'd  sc\tial  ycuiK  in  the  L'nitcil  States> 
this  writer  attributes  everytliiiig  to  tlie  far  greater  dryness  of  the  climate, 
when  comparing  castei-n  America  and  Europe.  This  produces,  according 
to  him,  a  nervous  irritahility,  tiie  recognition  of  which  lias  compelled  a 
measure  of  self-restraint,  and  the  exercise  of  this  lias  gone  far  to  make  the 
development  ot' our  political  institutions  possil^lc  I  AN'liat  a  futiu'c  is  before 
the  future  iniiabitants  of  our  arid  plains  I 

Dirt'erences  will  be  found  in  all  t)ther  climatic  ijhenomena  of  the  two 
continents.  "From  Europe  as  a  standard,"  says  Blodgett,*  "the  Ameri- 
can climate  is  singularly  extreme  both  in  temperature,  humidity,  quantity 
of  rain,  wind,  and  cloudiness  or  sensible  humidity.  The  oscillations  of 
the  conditions  are  greater,  and  tiu'v  \il>rate  through  long  measures  above 
and  below  the  average.  .Vll  the  irregular  as  well  as  regular  changes  are 
of  this  sort,  and  the  European  obsei'ver  defines  the  climate  as  directly 
antagonistic  to  that  he  has  left."  These  differences,  however,  as  Hum- 
boldt and  others  long  ago  pointed  out,  have  a  broader  bearing  than  the 
above  statements  would  imply  ;  for  they  are  characteristic  of  the  eastern 
shores  of  both  worlds  as  opposed  to  the  western,  the  meteorological  phe- 
nomena of  the  eastern  United  States  being  almost  precisely  paralleled  by 
those  of  northern  China,  where  great  excesses  of  temperature  occur,  with 
wide  variability,  long  summers  and  winters,  and  ra[)id  transitions. 

Perhaps  on  these  grounds  we  can  most  simply  account  for  the  difference 
in  the  number  of  broods  in  ccrtaiu  butterflies  on  the  two  continents  ;  but, 
if  so,  then  it  follows  that  we  ought  to  anticipate  similar  differences 
between  the  broods  of  some  of  the  species  found  both  in  Europe  and  in 
eastern  Asia  ;  a  point  about  which  wc  can  assert  absolutely  nothing,  for  want 
of  data.  These  grounds,  however,  will  certainly  be  insufficient  to  account 
for  the  differences  to  which  we  have  alluded  in  man  :  for  what  contrast 
could  well  be  greater  than  that  existing  between  the  national  character  of 
the  Chinese  and  that  of  the  Americans  I  We  are  rather  forced  to  believe 
that  the  causes  of  the  distinction  between  the  European  and  the  American, 
if  these  are  due  to  physical  agencies,  must  chiefly  be  sought  elsewhere. 


CYANIRIS  PSEUD ARGIOLUS— The  spring  azure. 

[The  spring  azure   (Scutltler);  pale  blue   butterfly  (Maynard).— The  difterent  forms  have 
received  specitic  names :    C.  p.  lucia:  Blue  Lucia  butterfly  (Harris) ;  spring  azure  (Soudder). 
C.p.violacea:  DoUed  azure  (Scudder).     C.  p.  neglecta:  Pale  azure  (Gosse) ;  azure  blue  but- 
terfly (Harris);   southern  azure,  pale  azure  (Scudder).] 

Argus    pseudargiolus   Boisd.-LeC,    L(!p.  Brit,  nuis.,  ii: 4.5(184")  ;—Edw.,Proc.ent.soc. 

smiT.  sept.,  llS-119,  pi.  .36,  figs.  1-5  (183.3);—  Philad.,  vi:  204-200  (1886) ;  Butt.  X.  Amer.,  I, 

Morr.,  Syn.  Lep.  X.  Am,,  82-83  (1862).  Lye.  ii,  figs.  1-3  (1870) ;  ii,  pi.  Lye.  ii,  iii,  pp.  1- 

Lycaena  pseudargiolus  'Do\x\>\.,l,\at.  1,6 f.  10   (1884);   Can.  ent.,  v:  223-224  (1873);  vii: 

•Climatology  of  the  United  States,  p.  221. 
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81-82(1875);  x:  1-U,  lig.  80  (1S7S) ;  Piip.,  iii : 
85-97(188;!);— Krcnch,  Rep.  ins.  III.,  v!i:15S 
(1S78) ;  Butt.  east.  U.  S.,  286-291,  ligs.  78-80 
(1886);— Mi(l(ll.,Kci>-  '"«•  W.,  x:  95  (1881);— 
Fern.  Butt.  Me.,  9fi-92.  ti^'S.  29-31  (1884);— 
Miiyn.,  Butt.  N.  E..  39-40,  pi.  6.  figs.  49,  49a-b, 
49ac-cc,  49d  (18«6). 

Cupido pseudargiolus  Kirl).,  .Syn.  cat.  Lep., 
371  (1871). 

riebeius  pseudargiolus  Kill).,  .Syu.  cat. 
Lep.,  6!):i  (1871). 

Cyaniris  pseudargiolus  Scudd.,  Syst.  rev. 
Am.  butt.,  34  (1872);— Butt.,  174-179,  308,  figs. 
34,35,148-152(1881). 

Cyaniris  ladon  l$ntl.,  Knt.  anier.,  i:  53 
(1885). 

CY.VNIUIS  PSEUDARGIOLU.S   LUCIA. 

The  early  spring  northern  form. 

Pidyommatus  Incia  Kirb., Faun.  bor.  am., 
iv;  299-300,  pi.  3,  figs.  8-9  (1837) ;  —  Morr., 
Syn.  Lep.  N.  Am.,  90-91  (1862);— Harr.,  Ins. 
inj.  veg.,  3d  ed.,275,  fig.  106  (1862). 

Lyc-aena  lucia  Doubl.,  List.  Lep.  Brit,  mus., 
ii:  45  (1847) ;— Streck.,  Lep.,  82-83  (1S74). 

Cyaniris  lucia  Scud(l.,.Syst.  rev.  Am. butt., 
34  (1872) ;  Can.  ent.,  viii :  61-66  (1876). 

Lycaena  pseudargiolus  form  lucia  Edw., 
Butt.  N.  Amer.,  ii,  pi.  Lye.  ii,  fig.  1, 1,  2,  2 
(1884). 

Lycaena  pseudargioltis  form  marginata 
Edw  ,  Butt.  N.  Amer.,  pi.  Lye.  ii,  figs.  3,  4,4 
(1884). 

CYANIRIS   P.SEUnARGIOLUS   VIOI.ACEA. 

The  typical  spring  form. 

Lycaena  violacea  Edw.,  Proc.  ent.  soo. 
Philad.,  vi:  201-204  (1866);  Traus.  Am.  ent. 
soc,  i :  287  (1867) ;  Butt.  N.  Am.,  i,  Lye.  i,  figs. 
1-4  (18G9). 

Cyaniris  violacea  Scudd.,  Can.  ent.,  viii  : 
61-66  (1876). 

Cyaniris  pseudargiolus  var.  violacea 
Scudd.,  Bull.  Butr.  soo.  nat.  sc.,  iii:  114  (1876). 


Argus  pseudargiolus  Boisd.-LeC,  L6p. 
Am.  sept.,pl.  36fig.  3(18;?3). 

Lycaena    pseudargiolus     form    violacea 
Eihv.,  Bnlt.  N.  Amer.,  ii,  pi.  Lye.  ii,  figs.  5,5, 
6  (1884). 
CYANIRIS  PSEUDARGIOLUS  VIOI.ACEA  NIGRA. 

The  dark  male  of  the  spring  form. 
Lycaena  pseudargiolus  form  ni^ra  Edw., 
Butt.  N.  Amer.,  Ii,  pi.  Lye.  ii,  fig.  7  (1884). 

CYANIRIS   PSEUDARGIOLUS  NEGLECTA. 
The  summer  form. 

Lycaena  neglecta  Edw.,  Proc.  acad.  nat.  sc. 
Philad.,  1862,56  (1862)  ;  Butt.  X.  Am.,  i.  Lye. 
ii,  figs.  4-6  (1870) ;  —  Saund.,  Can.  ent.,  i :  100. 
(1869)  ;— Lintn.,  Can.  ent.,  vii:  122-123  (1875); 
Ent.  contr.,  iv  :  55-56  (1878) ;— Middl.,  Kep.ius. 
111.,  x:  96  (1881). 

Cyaniris  neglecta  Scudd.,  Syst.  rev.  Am. 
butt.,  34  (1872) ;  Can.  ent.,  viii :  61-66  (1876). 

Lycaena  pseudargiolus  form  neglecta 
Edw.,  Butt.  N.  Amer.,  ii,  pi.  Lye.  ii,  figs.  10, 
10, 11,  12,  13,  14,  15, 15  (1884). 

Papilio  argiolus  Smith-Abb.,  Lep.  ins. 
Geo.,  29-30,  pi.  15  (1787) ;— Abb.,  Dr.aw.  ins. 
Geo.  Brit,  mus.,  xvi  :57,  212  (ca.  1800). 

Polyonimatus  argiolus  Harr. ,  Hitchc.  Rep., 
590  (1833). 

Polyommatus  pseudargiolus  Gosse,  Lett. 
Alab.,  144-145  (1857);— Harr.,  lus.  inj.  veg.,  3d 
ed.,274,  fig.  105  (1862). 

Lycaena  pseudargiolus  Edw.  Butt.  N 
Am.,  i,  pi.  Lye.  ii,  figs.  4r6,  2  pp.  (1870). 

Lycaena  pseudargiolus  form  pseudargio- 
lus Edw.,  Butt.  N.  Amer.,  ii,  pi.  Lye.  ii,  figs. 
8,9,  9,  18,19(1884). 

Polyimmatus  deutargiolus  Harr.,  MS., 
Ent.  corr.,  165  (1869). 

Figured  by  Glover,  III.  N.  A.  Lep.,  pi.  28, 
figs.  2-4;  pi.  A, fig.  14;  pi.  E,  figs. 4,5;  pi.  F, 
figs.  5,6;  pi.  G,  tig.  10,  iued. 

(Not  Papilio  argiolus  Linn.,  but  possibly 
Pap.  ladon  Cram). 


Jiaitre  avec  le  printemps,  mourir  avec  les  roses; 
Sur  I'aile  dn  zi^phyr  uager  dans  uu  eiel  pur; 
Balance  sur  le  sein  des  flenrs  h  peine  (5closes, 
S'enivrer  de  parfums,  de  lumiiire  et  d'azur; 
Secouant.  jeune  encor,  la  poudre  de  ses  ailes, 
S'envoler  comme  nn  souffle  aux  vofltes  iJteruelles, 
Voilil  du  papillon  le  destin  enchants. 
II  ressemble  an  diSsir,  qui  jamais  ne  se  pose, 
Et  sans  se  satisfaire,  elfleurant  toute  chose, 
Retourne  cufiu  au  ciel  chercher  la  voluptiM 

Lamartlne. — Le  Papillon. 

. .  .  thou  art  much  too  fair 
To  be  death's  conquest  and  make  vrorms  thine  heir. 
Shakespeare.— (SonneJ. 


Imago  (6:1,  3-.".,  S,  12 ;  13  :  4,  7).  Head  covered  M-ith  black  scales  and  hairs,  with 
a  longitudin,al  line  of  whitish  hairs  running  down  the  middle  of  the  front  and  summit, 
furnished  behind  with  a  mass  of  forward  reaching  dark  brown  scales  with  a  few  inter- 
mingled white  ones   upon  them;   sides,  especially  below,  almost  entirely  white;    eye 
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bordered  equnlly  l\v  a.  pretty  broad  rim  of  |>iirc  white  scales,  intorniplcd  at  tlie  base  of 
the  antennae  and  sometimes  for  a  considerable  space  behind  tliem  and  connected  at  the 
lower  portion  of  tlie  front  by  a  similar  wliite  baud;  basal  joint  of  antennae  tip|)ed 
beliind  with  wliite.  Palpi  almost  iMitirel.v  silvery  white,  at  least  the  upper  portion  of 
the  middle  and  apiral  joints  black,  the  frln<;e  below  white,  mingled  witli  black  rather 
profusely  in  the  apical  half.  Antennae  black,  the  joints  of  the  stem  annulatcd  rather 
narrowly  with  white  at  their  extreme  base,  excepting  on  some  of  the  basal  joints 
beneath  ;  club  black,  the  apical  two  joints  (hill  oranjre,  two  or  three  joints  before  them 
white  above. 

Thorax  covered  above  with  minute,  recumbent,  black  scales  and  long,  violaceous 
hairs,  becoraiug  pale,  gray  and  brown  on  the  prothorax ;  beneath  covered  with 
white  hairs  and  scales.  Legs  white,  the  tibiae  much  marked  with  blackish  brown, 
especially  at  the  base,  and  the  middle  of  each  lialf  above  and  to  a  less  degree  and  more 
irregularly  on  the  sides,  the  tibiae  heavily  marked  above  with  black,  especially  be- 
yond the  basal  joint,  all  their  tips  white.  Spurs  dark  tipped  ;  spines  black.  Claws 
yellowisli  brown,  edged  with  bhuki.-ih. 

Wings  above  (in  tlie  form  neglecta)  nearly  uniform  slightly  pale  bluish  violet  with 
no  approach  to  purplish,  the  central  parts  of  the  wings  occasionally  very  slightly 
paler,  the  hind  wings  usually  to  a  considerable  extent,  being  whitish  blue  excepting 
near  the  base  and  the  outer  border  and  in  the  vicinity  of  the  uervules ;  the  costal 
nervure,  subcostal  nervules  and  occasionally  most  of  the  other  uervules  in  the 
fore  wing  are  faintly  tinged  with  hoary  violet,  the  subcostal  nervules  tipped  minutely 
with  black,  between  which  the  costal  edge  is  hoary  bhio,  but  on  the  basal  half  fuscous  ; 
the  outer  border  is  edged  with  black  in  the  hind  wings  as  a  mere  thread,  in  the  fore 
wings  narrowly  but  slightly  infringing  on  the  costal  margin  above,  attenuating  to  a 
mere  thread  below;  hind  wings  with  a  subraarginal  row  of  small,  indistinct,  some- 
times obsolete,  deeper  blue  spots  ( (J ) ;  or  of  the  same  or  a  slightly  fainter  violet  upon 
the  fore  wings  as  far  upward  as  the  middle  of  the  cell,  and  excepting  a  broad  marginal 
belt,  half  as  broad  again  as  an  interspace,  which,  with  the  costal  margin  and  a  slender 
transverse  streak  marking  the  tip  of  the  cell,  is  blackish  brown  ;  the  middle  and  some- 
times the  whole  of  the  outer  portion  of  the  violaceous  space  becomes  rather  suddenly 
pale,  usually  with  scarcely  a  violaceous  tinge ;  hind  wings  violaceous  only  along  the 
basal  half  of  the  median  and  submedian  nervures  and  occasionally  to  a  slight  extent 
on  the  subcostal  nervure,  most  of  the  rest  of  the  wing  being  pale,  almost  white,  occa- 
sionally faintly  and  slightly  flecked  with  grayish,  most  of  the  costal  border  as  far  as 
the  subcostal  ner\'\ire  grayish  and  the  whole  extent  of  the  nervures  including  the  tip 
of  the  cell  marked  to  a  greater  or  less  extent  with  grayish  fuscous,  sometimes  having 
an  olivaceous  tinge ;  outer  border  edged  with  a  thread  of  blackish  followed  by  a  slender 
pale  line,  and  this  by  a  subraarginal  row  of  blackish  fuscous  spots  in  the  interspaces 
(9)  ;  inner  margin  of  hind  wings,  as  far  as  the  submedian.  pale;  fringe  of  fore  wings 
pale,  broadly  and  abruptly  interrupted  with  blackish  fuscous  or  grayish  fuscous  at  the 
nervure  tips  in  the  lower  half,  above  mostly  blackish  fuscous,  minutely  tipped  with 
pale  and  sometimes  narrowly  interrupted  with  pale  in  the  interspaces;  fringe  of  hind 
wings  pale  or  whitish,  the  basal  half  occasionally  and  very  inconspicuously  flecked 
with  fuscous  and  also  occasionally  very  narrowly  interrupted  with  fuscous  at  the  ner- 
vure tips. 

Above  (in  the  form  violacea)  uniform  bluish  violet,  inclining  to  purplish,  the  hiud 
wings  seldom  any  paler  than  the  fore  wings,  the  costal  edge  of  the  fore  wings  fus- 
cous on  the  basal  half,  beyond  hoary  blue  interrupted  at  the  nervure  tips  with  blackish  ; 
the  outer  border  is  edged  with  black  in  the  hind  wings  as  a  mere  thread,  in  the  fore 
wings  narrowly,  but  slightly  infringing  on  the  costal  margin,  above,  attenuated  to  a 
mere  thread  below  (normal  (?  ) :  or  uniform  quite  dark  slate  brown,  some  of  the  ner- 
vures occasionally  flecked  distantly  with  blue,  the  outer  border  of  the  hind  wings 
edged  with  a  thread  of  black,  followed  sometimes  by  a  few  inconspicuous  blue  scales; 
Inner  margin  of  hind  wings  more  or  less  flecked  with  white  or  gray  (J ,  form  nigra) ; 
or  of  the  same,  perhaps  a  little  darker,  violet  of  the  normal  male  on  the  lower  inner 
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portion  of  tlie  winss,  on  the  fore  wings  as  far  iipwanl  as  ttie  mitlille  of  tlie  cell  an'!  out- 
wartl  to  within  the  distance  of  the  width  of  an  interspace  from  the  outer  border,  beyond 
which  it  is  dark  or  blackish  brown ;  the  tip  of  tlie  cell  faintly  marked  by  a  transverse, 
dnsky  streak  ;  on  the  hind  wings,  excepting  a  broad,  dark  band  on  the  costal  margin,  a 
marginal  thread  of  black  on  the  outer  border,  and  asubmarginal  series  of  small,  blackish 
spots  in  the  interspaces;  the  violet  is  not  uniform  in  tint,  becoming  very  gradually  and 
very  slightly  paler  on  the  outer  portion  of  the  fore  wings  and  bathed  in  a  much  paler 
or  whitish  tinge  over  all  but  the  basal  half  of  the  median  area  or  over  at  least 
the  space  between  the  middle  subcostal  and  the  median  nervules;  the  inner  margin 
of  the  hind  wings  whitish  (  ? ) ;  fringe  of  fore  wings  more  or  less  fuscous  at  the 
extreme  base,  beyond  whitish,  abruptly  and  generally  not  very  broadly  interrupted 
with  blackish  fuscous  at  the  nervure  tips,  often  and  especially  in  the  upper  half  of 
the  wing  almost  entirely  blackish  fuscous ;  fringe  of  hind  wings  whitish,  sometimes 
entirely  so,  but  more  often  obscured  to  a  greater  or  less  extent,  especially  below, 
by  fuscous  and  frequently  interrupted  abruptly  and  rather  nari-owly  with  blackish 
fuscous. 

Above  (in  the  form  lucia)  nearly  uniform  bluish  violet,  scarcely  in  the  least  inclin- 
ing to  purplish,  the  central  parts  of  the  wings  occasionally  a  very  little  paler,  but  the 
hind  wings  seldom  paler  than  the  fore  wings,  the  costal  and  br.anches  of  the  subcos- 
tal faintly  marked  with  hoary  violet,  tipped  faintly  with  fuscous,  between  which  the 
costal  edge  is  hoary  blue,  tlie  remainder  being  fuscous ;  the  outer  border  is  edged  as  a 
mere  thread  with  blackish,  infrequently  expanding  very  slightly  on  the  upper  portion 
of  the  fore  wings,  but  never  to  the  extent  that  occurs  in  the  other  species  ((J)  ;  or  a 
little  darker  violet,  inclining  slightly  more  to  purplish  upon  the  whole  of  the  hind 
wings  and  on  the  lower  bas.al  portion  of  the  fore  wings,  excepting  the  extreme  base, 
as  far  upward  as  the  middle  of  the  cell,  and  outward  to  within  a  distance  from  the 
outer  border  equal  to  the  width  of  an  interspace  on  the  lower  portion  of  the  wing, 
and  to  a  little  greater  distance  above,  in  all  of  which  it  is  dark  fuscous;  in  the  basal 
half  of  the  cell,  the  violet  often  extends  to  its  upper  limit  and  the  tip  of  the  cell  is 
marked  by  a  dusky,  transverse  streak;  the  tint  of  the  hind  wings  is  as  deep  and 
eipial  as  that  of  the  fore  wings;  the  outer  border  of  the  hind  wings  is  edged 
with  a  blackish  thread,  sometimes  expanding  minutely  at  the  nervure  tips,  and  is 
followed  by  a  submarginal  row  of  small  blackish  spots  (  ?  )  ;  the  inner  border  of  the 
hinil  wings  is  somcwliat  paler;  fringe  of  fore  wings  mostly  blackish  fuscous, 
interrupted  abruptly  and  either  very  narrowly  or  pretty  broadly  with  pale  or  whit- 
ish at  the  interspaces,  below  the  median  nervule  often  pale  on  the  basal  and  fuscous 
on  the  apical  half;  fringe  of  hind  wings  usually  whitish,  interrupted  abruptly  and 
narrowly,  more  broadly  below  than  above,  with  brownish  fuscous;  sometimes 
almost  wholly  fuscous,  though  generally  whitish  above  the  middle  subcostal 
nervule. 

Beneath  (in  the  form  neglecta)  uniform  very  pale  ash  gray,  scarcely  tinged  with 
pale  bluish.  Fore  winijs  with  the  apex  of  the  cell  marked  by  a  slender,  transverse, 
obscure,  pale  fuscous  streak  edged  faintly  with  pale;  middle  of  the  outer  two-fifths 
of  the  wing  with  a  transverse,  usually  mostly  obliterated  series  of  pale,  occasionally 
dark,  fuscous,  very  slender,  short  bars,  arranged,  so  far  as  present,  as  in  the  other 
forms;  outer  margin  usually  edged  very  faintly  with  a  thread  of  pale  fuscous,  within 
which  is  sometimes  a  submarginal  series  of  faint,  pale  fuscous,  small,  round  spots 
and  more  frequently  a  series  of  slightly  darker  but  still  pale  fuscous  lunules,  distant 
by  more  than  an  interspace  from  the  outer  border,  wanting  or  less  distinct  on  the 
upper  half  of  the  wing.  Fringe  white,  narrowly  and  abruptly  interrupted  at  the  ner- 
vure tips,  on  the  apical  half  with  dull  fuscous.  Hind  winijs  with  a  basal  series  of 
three  small,  roundish,  blackish  spots,  sometimes  scarcely  edged  with  pale,  in  the 
costo-subcostal  interspace,  tlie  middle  of  the  lower  half  of  the  cell  and  the  internal 
interspace,  the  lowest  frecjuently  and  the  middle  one  occasionally  absent;  the  lower- 
most is  situated  at  the  middle  of  the  basal  half  of  the  inner  border  and  the  three 
fonn  rather  more  than  a  right  angle ;  tlie  tip  of  the  cell  is  marked  obscurely  as  in  the 
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fore  winiis  niul  beyond  it  is  an  extra-nicsial  irregular  series  of  small  blackish  or  dark 
fuscous  spots  or  dots,  arraiisred  finite  as  in  violacea ;  those  in  the  lower  subcostal  and 
upper  median  interspaces  are  frequently  absent  and  often  many  of  the  others,  the 
uppermost  beinit  the  most  persistent:  they  are  ^enei'ally  reduced  to  faint  dots  or 
slender  streaks,  but  when  present  they  untlerijo  the  same  variety  of  form  that  holds  in 
violacea;  the  outer  margin  of  the  wing  is  faintly  edged  with  a  thread  of  pale  fus- 
cous, followed  by  a  submarginal  series  of  small  round  spots,  largest  and  darkest, 
generally  blackish,  on  the  lower  half  of  the  wing,  smaller,  paler,  sometimes  obsolete, 
but  generally  pale  fuscous  on  the  upper  half;  this  is  followed  by  a  series  of  pale 
fuscous,  strongly  bent  linear  lunules  darker  nearer  the  inner  border,  often  obsolete 
toward  the  costal  border,  distant  at  the  farthest  from  the  outer  border  by  from  one 
and  a  half  to  two  interspaces.  Fringe  silvery  white,  occasionally,  especially  on  the 
lower  half  of  the  wing,  flecked  slightly  with  pale  fuscous. 

Beneath  (in  the  form  violacea)  uniform  pale  ash  gr.ay,  occasionally  begrimed 
slightly  with  fuscous  but  generally  with  a  faint,  pale  bluish  tinge.  Fore  ii-ings  with 
the  apex  of  the  cell  marked  by  a  rather  slender,  equ.al, scarcely  bent,  transverse,  fus- 
cous streak ;  middle  of  the  outer  two-flfths  of  the  wing  with  a  transverse,  considera- 
bly curving  series  of  six  fuscous  or  blackish  fuscous,  short,  moderately  broad  bars, 
sometimes  very  faintly  and  narrowly  edged  with  pale;  that  in  the  lower  subcostal 
interspace  and  those  in  the  interspaces  below  it  are  arranged  iu  a  slightly  curving  or 
nearly  straight  row,  snbparallel  to  the  outer  border,  while  the  uppermost,  in  the  next 
to  the  lowest  subcostal  interspace,  is  removed  inwards  from  the  line  by  about  its  own 
length;  those  in  the  lowest  subcostal  and  the  medio-subniedian  interspaces  are  trans- 
verse, the  latter  usn.ally  broken;  the  others  more  or  less  diagonal,  directed  from  above 
downward  anil  outward ;  the  outer  bonier  is  edged  with  a  thread  of  blackish  fuscous, 
sometimes  expanding  very  slightly  at  the  tips  of  the  nervnles,  followed  by  a  submargi- 
nal series  of  quite  small,  obscure  fuscous  spots  in  the  interspaces,  followed  at  an 
equal  distance  by  an  obscure  fuscous  or  dark  fuscous,  usually  bent  bar,  opening 
outwards  and  often  obsolete  or  nearly  so  in  the  upper  half  of  the  wing ;  in  the 
medio-submedian  interspace  it  is  never  bent.  Fringe  at  base  bluish  ashy  mingled  with 
fuscous,  at  tip  white,  interrupted  alnniptly  and  not  very  broadly  with  dark  fuscous, 
often  extending  to  the  base  and  sometimes  occupying  the  whole  apical  half.  Hind, 
wings  with  a  basal  series  of  three  rather  small,  round,  blackish  spots,  faintly 
edged  with  pale,  iu  the  costo-subcostal  interspace,  the  middle  of  the  lower  half  of 
the  cell  and  the  internal  interspace,  the  latter  situated  next  the  middle  of  the  basal 
half  of  the  inner  border;  the  upper  two  spots  are  on  a  line  with  the  lowermost  spot 
of  the  extra-mesial  series  to  be  mentioned,  and  the  lower  two  on  a  line  with  the  upper- 
most spot  of  the  same  series;  the  tip  of  the  cell  is  marked  by  a  transverse,  rather 
slender,  equal,  fuscous  streak,  formed  of  two  scarcely  curving  halves,  each  opening 
outward ;  beyond  this  is  a  transverse  series  of  eight  blackish,  blackish  fuscous  or  fus- 
cous spots,  very  faintly  rimmed  with  whitish ;  all  but  that  in  the  medio-submedian  inter- 
space, which  is  transversely  curved  or  bent,  opening  inwards,  are  usually  roundish 
or  oval,  but  occasionally  linear,  especially  in  the  subcosto-median  interspace,  where  it 
is  either  longitudinal  or  slightly  diagonal ;  the  uppermost  is  slightly  larger  than  the 
others  and  sometimes  extends  linearly  outward  a  little ;  the  upper  two,  in  the  costo- 
subcostal  and  upper  subcostal  interspaces  are  parallel  to  the  upper  two  spots  of  the 
basal  series  and  removed  outward  from  the  tip  of  the  cell  by  their  own  width ;  the 
four  succeeding  ones  form  a  gently  curving  row  opening  upwards  and  a  little  inwards, 
that  in  the  lower  subcostal  interspace  varying  from  one-fourth  to  one-half  the  dis- 
tance from  the  tip  of  the  cell  to  the  outer  border,  that  in  the  lower  median  interspace 
just  below  the  streak  at  tip  of  cell ;  the  spot  of  the  submedio-internal  interspace  is 
nearly  in  continuation  of  this  curve  and  at  the  middle  of  the  outer  border,  that  in  the 
medio-submedian  being  removed  further  outward  and  about  one-half  the  width  of  an 
interspace;  the  outer  margin  of  the  wing  is  edged  with  a  delicate  fuscous  line, 
followed  by  a  submarginal  series  of  small,  round,  dark  fuscous  spots,  followed  again, 
at  an  equal  distance,   by  slender,  obscure,  pale  fuscous,  strongly  bent  or  curving 
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lumiles  or  lines,  outside  of  wliicli  tlic  wliole  wing  is  often  batlied  to  a  very  sliglit  or 
sometimes  even  a  considerable  extent  with  brownish  fuscous.  Fringe  silvery  white, 
often  marked  to  a  sliglit  degree  with  fuscous  on  the  basal  half  and  interrupted 
Hl)ruptly,  usually  very  narrowly,  sometimes  ratlicr  broadly,  with  brownish  fuscous  at 
tlie  nervure  tips. 

Beneath  (in  the  form  lucia)  uniform  pale  ash  gray,  witli  a  faint,  pale  bluisli  tinge. 
Fore  wings  with  the  apex  of  the  cell  marked  by  a  moderately  broad,  equal,  transverse, 
dark  fuscous  streak ;  middle  of  the  outer  two-tlfths  of  the  wing  with  a  transverse, 
considerarably  curving  series  of  six  dark  or  blackish  fuscous,  short,  moderately 
broad  bars,  sometimes  very  faintly  and  narrowly  edged  with  pale;  all  but  the  upper 
one  are  arranged  in  a  curving  or  nearly  straight  row,  subparallel  to  the  outer  border 
while  the  uppermost,  in  the  next  to  the  lowest  subcostal  interspace,  is  removed  in- 
wards from  the  line  usually  by  a  little  more  than  its  own  length;  all  of  the  bars  are 
sometimes  transverse,  but  those  in  the  subcosto-meilian  and  upper,  and  sometimes  the 
lower  median  interspaces,  are  frequently  diagonal,  directed  from  above  downwai'd 
and  outward  ;  outer  Iwrder  edged  with  a  tliread  of  blackish  fuscous,  often  obscured 
above,  followed  by  an  obscure,  submarginal  series  of  small,  dark  fuscous  spots  in  the 
interspaces,  followed  at  an  equal  distance  by  an  obscure,  dark  fuscous  series  of  con- 
tinuous, strongly  curved,  transverse  bars,  between  which  and  the  outer  border  the 
nervules  are  frequently  infuscated,  and  the  whole  margin  of  the  wing  is  usually 
washed  in  a  dull,  obscure,  fuscous  tinge.  Fringe  generally  pale  along  the  extreme 
base,  beyond  grayish  fuscous  or  whitish,  interrupted  rather  narrowly  and  abruptly 
with  blackish  or  blackish  fuscous  at  the  nervure  tips.  Hind  ivings  with  a  basal  series 
of  tliree  not  very  large,  round  sjjots,  faintly  edged  with  pale,  one  black  one  in  the 
subcostal  interspace,  one  black  or  dark  fuscous  one  in  the  middle  of  the  lower  half  of 
the  cell,  and  a  tliird  black  one  in  the  internal  interspace,  the  latter  situated  at  the 
middle  of  tlie  basal  half  of  the  inner  border,  arranged  in  relation  to  the  extra-mesial 
band,  as  in  violacea;  the  tip  of  the  cell  is  marked  by  a  transverse,  moderately  slen- 
der, equal,  fuscous  streak ;  beyond  this  is  an  extra-mesial,  transverse  series  of  black- 
ish or  blackish  fuscous,  quadrate  spots,  narrowly  and  indistinctly  edged  with  pale, 
arranged  quite  as  in  violacea,  but  with  those  in  the  two  parts  of  the  series  almost  or 
quite  continuous,  when  the  markings  are  otherwise  distinct;  but  usually  all  the  mark- 
ings in  tlie  middle  of  the  wing  are  blurred  and  run  together  to  a  considerable  extent, 
so  as  in  extreme,  but  not  uncommon  examples  to  present  a  grayish  fuscous,  large, 
irregular,  central,  subtriangular  patch,  bounded  externally  by  the  outer  limits  of  the 
extra-mesial  spots,  above  by  a  line  connecting  the  middle  of  the  lower  border  of  the 
cell  and  the  lower  subcostal  nervule,  with  projections  extending  toward  the  two 
costo-subcostal  spots,  and  below  by  a  line  connecting  the  middle  of  the  lower  border 
of  the  cell  and  the  submedian  nervure  where  the  extra-mesial  band  crosses  it ;  the 
outer  border  of  the  wing  is  broadly  bathed,  usually  to  a  considerable  extent,  though 
sometimes  but  little,  with  dark  grayish  fuscous,  bounded  interiorly  by  a  zigzag  line, 
formed  by  a  series  of  strongly  bent,  narrow  bars  in  each  interspace,  darker  than  the 
rest  of  the  outer  border  in  specimens  where  the  outer  border  is  not  pretty  grimy,  and 
reaching,  in  the  middle  of  the  interspaces,  to  the  distance  of  one  and  one-half  inter- 
space widths  from  the  outer  border;  within  this,  even  in  the  darkest  specimens,  may 
be  seen  a  submarginal  row  of  rather  small,  blackish,  round  spots,  and  a  blackish 
thread  edging  the  border.  Fringe  white,  in  the  lower  two-thirds  of  the  wing  often 
more  or  less  gray,  by  an  admixture  of  fuscous,  and  throughout  interrupted  abruptly 
and  rather  broadly  at  the  nervure  tips  with  dark  fuscous. 

Abdomen  above  black  or  blackish  brown,  sides  profusely  covered  with  blue  scales, 
particularly  below,  under  surface  white,  often  with  a  yellowish  or  bluish  tinge.  Male 
abdominal  ;ippendages  (34 :  33,  34)  :  upper  organ  furnished  outside  posteriorly  with  a 
bulbous,  subtriangular  lobe,  bearing  at  its  inner  extremity  a  short,  pointed,  inward 
directed  thorn  ;  clasps  with  tlie  bulbous  base  rather  large,  the  thorn  a  little  curved  and 
fnlly  one-fourth  as  long  again  as  the  base. 
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Hcasurciiieiits  in  iiiillimctres. 

MALES. 

FRMALE8 

■ 

Length  uf  tongue,  3.5  nun. 

Sniallrst. 

Average. 

Largest. 

Smallest.  Average. 

Largest. 

Length  of  fore  wings 

12.25-15.5 
U.-7.4 

2.75-4.25 
2.-2.25 

15.-lti.5 
(i.7.V7.5 
3.75-4.4 
2.25-2.4 

l(i.-17. 
7.25-7.5. 
3.15-4.5 
2.t)-2.(i 

13.-16.       1(1.-10.5 
5.6-(i.5            -7. 
3.25-3.9       3.6-4 
2.5-2.6    1  2.5-2.8 

16.-17.15 
-7.35 

Iiiiiil  lil>iat'  and  Itwxi.  . 
tore  tibine  and  tarsi.  . 

3.6-4.2 
2.5-2.8 

CYANIRI8  PSEUDARtnOLUg  VIOLACEA. 


Measurements  in  millimetres. 

1 

MALES. 

FEMALES. 

1  Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

LcDi^th  of  fore  wind's 

1     12.75 
1       6. 
3.5 

14. 
G.5 
3.75 
2.4 

16. 

C.6 

3.75 

2.5 

13.6 
6. 
3.5 
2.2 

14. 
6. 
3.5 
2.6 

16 

7 

hind  tiliiae  and  tarsi., 
fore  tibiae  and  tarsi  . . 

^:6 

CYANIRIS  PSEUDARGIOLUS    LUCLA. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

Xi6Dgth  of  fore  wiugs 

12. 

5.75 
3.25 
2.1 

U. 
6.5 
3.6 
2.25 

U.5 

6.75 

3.6 

2.3 

13. 
6. 
3.4 
2.5 

13.5 
6. 
3.5 
2.6 

14. 

6.25 

hind  tibiae  and  tarsi.... 
fore  tibiae  and  tarsi.... 

3.6 
2.5 

Dimorphic  forms.  The  distinctions  between  these  have  been  pointed  out  above  in 
describin";  tlio  markin<i;s  of  the  wings.  No  reference  has  been  made  to  the  form 
piasus.  as  it  is  wholly  Pacilic,  but  its  range  will  be  mentioned  further  on,  and  the  poly- 
morphism of  the  species  discussed. 

Aberrations.  C.  p.  kit.mida.  The  intensest  amount  of  markings  on  llie  uiuler  surface 
of  the  hind  wings  of  this  species  is  reached  in  imlividuals  (the  so-called  form  margiuata) 
where  the  outer  border  is  margined  with  a  broad,  fuliginous  border  having  a  distinctly 
crenulate  interior  edge  and  enclosing  a  series  of  submarginal  dots,  and  in  which  the 
whole  disc  of  the  wing  is  covered  with  an  extensive,  fuliginous  patch,  including  all 
the  spots,  excepting  those  on  the  inner  border,  which  thus  become,  to  a  greater  or  less 
extent,  suflused  together.  In  a  single  (J  in  the  collection  of  Mr.  Roland  Thaxter,  the 
extent  of  these  fuliginous  markings  is  so  great  that  the  spots  on  the  inner  margin  .also 
are  included,  and  the  whole  wing  is  fuliginous  (paler  along  the  nervules)  excepting  a 
small  basal  patch  crossing  the  entire  wing,  and  a  transverse,  interrupted,  ratlier  nar- 
row, arcuate,  silvery  gray  band,  narrowing  from  above  downward,  margined  on  either 
side  with  blackish  fuscous,  running  snbparallel  to  the  outer  border  of  the  wing,  and 
at  fully  two  interspace's  distance  from  it.  That  this  is  truly  a  suflused  variety  is 
plain  from  the  extreme  narrowness,  comparatively  speaking,  of  the  silvery  gray  band, 
and  from  the  fact  that  on  the  fore  wing  not  only  is  the  fuliginous  outer  border  of 
rather  more  than  excessive  breadth,  but  the  extra-mesial  spots  are  broadened,  more  or 
less  blended,  rather  fuliginous  than  blackish,  and  those  of  the  median  interspaces 
acconipanie<l  by  elongate,  broad  blotches  of  faint  fuliginous,  tilling  almost  the  entire 
remainder  of  the  interspaces,  toward  the  base  of  the  wing.  The  fringe  is  less  dis- 
tinctly alternate  than  usual,  the  darker  color  being  much  in  excess.  The  expanse  of 
this  specimen  is  30  mm. 

C.  p.  PSEUDORA.  In  the  collection  of  the  Boston  Society  of  Natural  History  is  a  ? 
specimen  of  this  species  collected  at  Milford,  N.  H.,  on  May  23d,  by  Mr.  Sanborn, 
which  ditt'ers  from  the  normal  $  in  a  peculiar  manner.  The  upper  surface  varies 
only  as  we  may  expect  occasionally  to  happen,  the  basal  two-thirds  of  the  costal  border 
being  heavily  specked  with  violet,  and  the  outer  portion  of  the  hind  scarcely  show- 


•The  figures  after  the  dashes  arc  from  indi\  iduals  of  typical  pseudargiolus. 
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ing  any  trace  of  ^^ubnmrguial  spots ;  the  latter  feature  is  the  more  reinarkal)le  since 
tlic  same  part  of  tlie  unOer  snrface  is  quite  lieavily  inarljeil;  on  tlie  under  surface  the 
extra-mesial  series  of  spots,  in  l)oth  the  fore  and  hind  wings,  is  removed  outwards 
aud  has  become  confluent  witli  the  submarginal  series  of  bent  Ijars,  maliing  the  marli- 
ings  of  tlie  outer  border  unusually  heavy,  while  the  spear-shaped  markings  of  the 
submarginal  row  are  retained,  intensified,  particularly  on  the  hind  wings;  in  the  fore 
wings  the  spot  of  the  next  to  the  lower  subcostal  interspace  is  retained  independent  of 
the  outer  markings,  although  removed  far  toward  the  border;  at  the  base  of  the  hiud 
wings,  the  lower  sjiot  is  absent,  while  the  spots  of  the  costo-subcostal  interspace  aud  of 
the  cell  are  enlarged  and  deepened  in  tint,  aud  are  perhaps  a  very  little  nearer  the  base 
than  usual;  the  apex  of  the  cell  is  only  marked  by  a  slender,  pale  fuscons  streak,  so 
that  the  centre  of  the  hind  wings,  instead  of  being  heavily  blotched  and  infuscated,  is 
almost  entirely  of  the  pale  ash  gray  of  the  basal  color  of  the  wing,  while  the  mar- 
ginal markings  are  broadened,  and  on  their  inner  margin  deepened  in  tint,  presenting 
an  appearance  in  marked  contrast  to  the  normal  type  of  lucia.  The  upper  surface, 
however,  leaves  no  doubt  to  which  of  the  forms  of  the  species  we  should  refer  this 
aberrant  individual.  A  very  similar  specimen,  but  with  the  disc  of  the  hind  wings 
beneath  heavily  infuscated,  is  figured  by  Edwards  (Butt.  N.  Amer.,  ii.  Lye.  ii,  tig.  25). 

A  ratlier  curious  $  si)ecinieu,  showing  an  e.Kceediugly  early  stage  of  sufl'usion  in  the 
same  direction  as  the  last,  was  taken  by  Mr.  F.  H.  Spraguc,  in  Wollaston,  Mass.,  on 
May  10.  The  only  way  in  wliich  it  difi'ers  from  the  ordinary  females  in  which  the  sub- 
raeslal  transverse  band  is  distinct,  is  in  the  running  together  of  the  costo-subcostal 
spots  of  this  series  (which  are  here  nearer  the  base  than  usual,  being  in  direct  and 
straight  continuation  of  the  dusky  streak  closing  the  cell)  with  the  same  spots  of  the 
basal  series,  forming  in  tlie  costo-subcostal  interspace  a  striking,  dumb-bell  shaped 
bar.  whose  outer  extremity  is  counected  beueatli  with  a  continuous,  slenderer,  curved 
streak,  formed  of  tlie  discal  streak  and  the  lower  spots  of  the  subniesial  series;  and 
together  forming  a  capit.al  cursive  T  (jf)  upon  one  side  and  its  reverse  on  the  other. 

Hermaphrodites.  Edwards  has  figured  (Butt.  N.  Amer.,  ii,  pi.  Lye.  ii,  fig.  23)  a 
specimen  taken  at  Coalburgh,  W.  Va. ,  in  which  the  left  wings  with  the  body  have 
male  characteristics,  while  the  wiugs  of  the  right  side  are  colored  as  In  the  female. 
Mr.  Edwards  says  "it  was  a  male,  as  appeared  on  exposing  the  genital  organs."  The 
specimen  is  now  in  tlie  collection  of  Dr.  W.  J.  Holland,  and  as  no  such  enquiry  had  ever 
before  been  made,  I  asked  him  to  examine  the  scales  of  the  male  side,  to  see  whether 
androconia  would  be  found.  He  removed  about  one  hundred  aud  fifty  scales  from  this 
side,  and  sent  me  sketches  of  the  difterent  forms  aud  their  relative  abundance ;  among 
them  was  just  one  of  the  androconia;  so  that  in  this  strange  hermaphrodite  the  male 
side  preserves  even  such  microscopic  features  as  the  androconia.  He  also  examined 
the  opposite  wing,  without  finding  any  androconia. 

Accessory  sexual  peculiarities.  Besides  the  difl'erence  in  the  coloring  of  the 
wings,  described  on  the  preceding  pages,  the  male  is  peculiar  for  the  androconia  which 
are  scattered,  apparently  without  definite  position,  over  the  upper  surface  of  the 
wings.  These  (46 :  30)  have  slightly  divergent  sides,  so  that  the  regularly  convex 
apex  is  nearly  half  as  broad  again  as  the  sloping  base ;  they  are  slightly  longer  than 
broad  and  furnished  with  aliout  ten  parallel  rows  of  exceptionally  large,  bead-like 
spots,  which  are  confluent  in  the  basal  half  of  each  row  ;  the  stem  tapers  throughout, 
is  almost  half  as  long  as  the  lamina  ami  gradually  expands  to  it.  The  extreme  breadth 
of  the  Lamina  is  about  .0075  mm.,  tliese  being  much  smaller  than  the  ordinary  scales. 

Egg  (65  :  14,  15,  18).  Surface  covered  uniformly,  both  above  and  on  the  sides,  with 
raised  rounded  points  averaging  .042  mm.  in  distance  apart,  not  placed  in  regular 
rows ;  these  are  connected  by  fine  laminate  ridges  and  similar  septa  divide  the  angle 
between  two  adjacent  ones;  M'here  these  secondary  ridges  converge,  there  is  another 
elevation,  lower  than  the  principal  oue,  ordinarily  quadrate  in  form,  with  the  angles 
produced,  sometimes  triangular  or  pent.agoual.  The  micropyle  (68 :  fi)  consists  of 
about  a  dozen  snbequal,  sul)circular,  polygonal  cells  arranged  around  a  central  point, 
witli  distinct  though  excessively  delicate  walls,  and  is  situateil  at  the  bottom  of  a  very 
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hIiiiIIiiw  pit  wlui-li  Is  Blioiit  .01  mill,  in  iliuiiictor;  tlio  iiidiviiliial  icll-,  <if  tlic  iiii<T(i|>ylc 
arc  iiMimlly  inoro  iiniroriii  mul  more  clrciiliir  tlinii  shown  in  llio  llgiirc  anil  are  about 
.(MM!  mm.  In  illniiu'ter.  while  the  sMrronn(llii<j:  cells  of  the  genenil  snrface  are  .014  mm. 
In  diameter.  Color  of  cirg  rather  pale  green,  the  elevated  portions  white.  Height, 
3  mill. :  lireailth.  ..'it'i  mm. 

Caterpillar,  l-'inil  atiKjr.  Head  dark,  shiiiiiitr.  cliesliiiit  In-own.  ocellar  Held  black. 
Body  very  pale  bluish  wliite,  nniforinly,  very  miiintely,  and  ipiite  densely  piiiu'tiilated 
with  brown  spots  ;  llrst  tlioraele  seiiment  with  a  dorsal  shield  of  the  color  of  the  body, 
the  papillae  upon  it  blaelvish ;  the  larger  papillae  of  the  body  are  of  the  body  color, 
annulate  with  l)lacklsli,  the  smaller  ones  arc  brownish.  'I'lic  hairs  have  an  annulate 
appearance  due  to  the  presence  of  excessively  minute,  regularly  distributed,  raised 
points  as  if  for  the  support  of  liairs.  Lengtii,  1.1  mm.;  breadth  anteriorly,  .3  mm.; 
posteriorly,  .24  mm. ;  length  of  dorsal  hairs,  .047  mm. 

Secimil  utatje.  Brownish  yellow  or  in  summer  greenish  wliitr.  occasionally  reddish. 
Length  about  2  mm.     (.\fter  Kdwards). 

Tliiril  stiiije.  In  spring,  pale  green,  whitish  dorsally,  usually  with  a  mediodorsal, 
often  interrupted  reddish  stripe  from  the  second  thoracic  to  the  sixth  abdominal  seg- 
ments: in  summer  variable,  bull' or  pale  green,  immaculate,  the  tirst  thoracic  segment 
brown,  in  some  dorsally  and  laterally  mottled  with  dark  green  and  brown;  occasion- 
ally vinous  throughout  or  red  with  a  wliite  substigraatal  stripe;  in  autumn  dull  green, 
more  or  less  marked  with  brown.     Length  about  3.5  mm.     (After  Edwards). 

Fourth  stage.     Color  variable  as  before.     Length  about  5  mm.     (After  Edwards). 

Liist  staye  (75  :  29.  :59,  40,  4,5).  Head  (79  ;  2.s)  dark  castaneous,  broadly  edged  above 
and  below  with  blackish  ;  triangle  tinged  with  blackish  and  edged  distinctly  with  black  ; 
antennae  pale ;  ocelli  white  in  a  black  Held ;  moutli  parts  reddish  above,  whitish  below, 
the  edge  of  the  mandibles  black. 

Boily  almost  white  with  a  very  pale  roseate  tinge;  a  narrow,  faint,  dusky,  dorsal  line 
from  the  second  thoracic  to  the  sixth  abdominal  segments:  on  either  side  of  the  first 
abdominal  segment  a  laterodorsal  triangular  greenish  patcli  having  its  base  on  the 
anterior  edge  of  the  segment;  on  the  sides  a  series  of  very  faint,  greenish,  obliiiue 
stripes,  one  to  a  segment ;  beneath,  very  pale  greenish;  wartlets  white  excepting  on 
the  laterodorsal  patch  of  the  first  abdominal  segment  where  they  arc  black;  hairs 
short,  backward  curved,  white;  spiracles  white.  Legs  very  pale  yellowish;  claws 
fuscous  :  prolegs  very  pale  greenish.  Length,  10.5  mm.  :  breadth,  3.25  mm.  ;  length  of 
long  hairs,  .24  mm. ;  of  short  ones,  .05-.0r.  mm. 

Chrysalis  (84 ;  .'it!,  43,  44).  Upper  surface  light  brownish  yellow  witli  a  very  faint 
yellowish  fuscous  dorsal  line;  prothorax  infuscated  and  marked  with  blackish  in  the 
middle  and  at  the  sides.  Mesothorax  and  first  abdominal  segment  blackish  at  the 
dorsal  line  and  with  a  small  blackish  fuscous  spot  nest  the  wings;  basal -wing  tubercle 
tipped  with  fuscous;  third  to  the  sixth  abdominal  segments  with  a  transverse,  blackish 
fuscous,  lateral  streak,  increasing  in  size  posteriorly;  posterior  segments  a  little  infus- 
cated. Under  surface  luteous,  sparsely  and  faintly  sprinkled  with  fnscous  dots 
arranged  in  longitudinal  rows.  Tiie  raised  lines  which  cover  tlie  body  are  dark  brown- 
ish yellow:  warts  at  base  of  hairs  brownish,  tlie  hairs  sometimes  pale  sometimes 
f  nscoHS.  a  little  longer  on  the  front  of  prothorax  than  on  the  body  generally.  Spiracles 
■white,  bordered  with  luteous.  Length,  7  mm. ;  height  at  thorax,  2.G5  mm. ;  width  at 
same,  2.25  ram,;  height  between  thorax  and  .abdomen,  2.5  mm.;  width,  2.75  mm.; 
height  of  abdomen,  4.15  mm. ;  width  of  same,  3.35  mm. ;  length  of  longer  hairs,  .19 
mm. ;  of  shorter  hairs,  .12-.14  mm. 

Nomenclature.  In  the  synonymy  no  attempt  has  here  been  made  to 
consider  the  Californian  forms,  but  only  those  in  eastern  America.  These, 
it  woidd  seem,  can  fairly  be  reduced  to  three,  there  being  scarcely  any 
difference  even  in  tiie  south  between  those  formerly  considered  as  species, 
under  the  names  neglecta  and  pseudargiolus,  excepting  in   size  and  in  the 
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slightly  dcpper  tint  of  violet  on  the  upper  surface  of  the  wings  of  the  male 
ncglecta  ;  in  tiiese  respects,  also,  as  well  as  in  sueh  other  slight  ditlerenccs 
as  appear  in  comparison  of  the  more  typical  examples,  a  complete  and  easy 
transition  appears  hetween  the  two.  Lucia  and  violacea  heingbut  early  and 
late  meml)ers  of  the  same  brood  there  is  also  every  gradation  between 
them  ;  but  here  the  case  is  altered,  for,  first,  there  is  the  ditt'erence  in  the 
time  of  appearance  often  not  found  in  tlie  larger  and  smaller  summer  forms, 
and  second,  there  is  a  corresponding  segregation  of  foi'nis,  and  a  tendency  of 
inter"-rades  to  resemlile  closely  one  or  the  other  according;  to  their  time  of 
eclosion.  Marginata  on  tlie  otiier  hand  seems  to  me  only  one  of  the 
stages  in  the  intergrades  between  these  two,  possibly  sliglitly  more  com- 
mon than  others,  but  not  so  in  New  England  at  least ;  on  general  consider- 
ations it  should  he  looked  for  as  the  extremest  type  in  the  direction  of  lucia 
where  lucia  proper  does  not  exist ;  but  I  do  not  see  that  we  gain  anything 
here  by  the  use  of  a  separate  name.  There  is,  however,  an  exception  to  be 
made  in  favor  of  the  use  of  the  subordinate  term  nigra  for  the  dark  dimor- 
phic male  of  the  race  violacea. 

Distribution  (24  :  fi ) .  This  delicate  little  Imttcrfly  is  already  known 
over  a  vast  extent  of  territory.  As  already  stated,  it  has  various  forms 
previously  looked  upon  as  adistinct  species,  having  distinctive  geographical 
boundaries.  It  occurs  in  Alaska  (Dall),  lint  until  recently — indeed  since 
the  printing  of  my  map — has  not  been  reported  from  any  of  the  re- 
gion between  that  and  the  lower  Saskatchewan  (Kirby),  which  is  the 
more  surprising  as  no  inconsiderable  collections  have  been  obtained  from 
there.  Now  we  know  of  it  from  Telegraph  Creek,  Lat.  58°,  Long.  131° 
(Dawson)  and  Cassiar  trail,  ten  miles  west  of  Dease  Lake,  Lat.  .58°  23' 
N.,  Long.  130°  11'  W.  (Dawson).  Otherwise  its  northern  boundaries 
extend  to  not  far  north  of  the  southern  extremity  of  Hudson  Bay  ;  for  it 
has  been  taken  at  Lake  Winnipeg  (Kennicutt,  Scudder),  at  Martin's 
Falls,  Albany  River  (British  ^luseum),  the  southern  coast  of  Labrador 
and  Anticosti  (Couper).  The  extreme  western  boundaries  of  this  north- 
ern portion  of  its  range  are  quite  unknown  :  but  it  has  been  taken  iu 
Dakota,  Montana  and  Ne\ada  (Edwards)  and  is  found  in  Victoria 
(Fletcher).  Further  soutli  on  the  Pacific  coast  it  assumes  a  distinctive 
form,  formerly  considered  another  species  (piasus) .  Here  it  has  been  found 
from  the  southern  boundaiy  of  California  and  Arizona  to  central  California 
and  according  to  some  authors  as  far  as  Oregon.  It  is  also  reported  from 
Mexico,  as  noted  since  our  map  was  printed.  East  of  this  the  species  is 
found  in  all  the  Rocky  Mountain  region  of  Utah,  Colorado  and  Wyoming. 
East  of  the  Rocky  Mountains  it  occurs  in  all  tlie  Gulf  states  excepting 
Florida,  although  it  does  not  appear  anywhere  to  touch  the  Gulf,  but  has 
been  received  from  central  Texas  (Belfrage),  is  mentioned  by  Gosse  from 
central  Alabama,  and  figured  by  Abbot  fiom  Georgia.  It  occurs  abun- 
dantlv  througliout  New  P^ntjland. 
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The  early  spriiij:;  torni  of  tlie  noi'lli,  known  as  lin'iu,  is  cunlinuil  to  tlic 
nortluTii  portion  ofall  this  region,  not  oeeurring  sonlli  of  New  Kngiantl 
anil  New  York,  excepting  in  the  extreme  west,  where  it  has  bccu  taken  in 
northern  Colorado.  In  the  east  it  has  been  taken  as  far  south  as  Yon- 
kers  and  on  Long  Ishiiid,  and  in  the  west  is  not  rare  at  Hacine,  Wis. 
These  points  indicate  just  ahont  its  extreme  southern  limits.  It  has  not 
been  reported  in  the  west  beyond  Montana. 

The  form  piasus  is  found  in  California.  Arizona,  and  northern  So- 
nor.i,  but  wiiethcr  it  extomls  into  Nevada  and  ITtali  is  as  yet  uncertain  ; 
it  has  not  been  reported  from  that  region.  Over  the  whole  of  the  re- 
maining territory  covered  by  the  species  the  forms  violacea  and  neglecta 
occur  and  indeed  extend  a  long  way  into  the  region  api)ropriated  hy  lucia  ; 
but  the  dark  form  of  the  male  is  peeidiar  to  its  southern  limits.  This  last 
has  not  been  found  in  Pennsylvania  nor  as  far  noi-th  as  Dayton,  Ohio.  It 
is  indeed  not  known  north  of  Coalburgh,  W.  Va.  (except  that  it  is  re- 
ported as  taken  by  (iracf  in  the  vicinity  of  New  York),  nor  in  any  part  of 
Ohio  and  Illinois,  l>ui  it  has  been  obtained  from  Georgia,  ^'irginia,  west- 
ern North  Carolina,  eastern  Tennessee  and  e\cii  soutlicrn  Colorado  (Ed- 
wards). 

In  New  England  lucia  has  been  everywhere  found  :  it  is  extremely 
abundant  in  the  northern  half,  not  at  all  uncommon  in  tlic  central  por- 
tions, but  comparatively  rare  in  the  south.  Violacea  is  bv  no  means  un- 
common, but  having  generally  been  mistaken  for  one  of  the  other  forms 
and  so  producing  a  confusion  of  statements,  its  exact  distribution  cannot  be 
fully  determined.  It  is,  however,  rather  more  common  in  the  south  than 
in  the  north,  while  noglccta  is  equally  al)undaiit  throughout  the  district. 

Haunts  and  abundance.  Opc'u  deciduous  woods,  whether  dry  or 
swampy,  are  the  favorite  haunts  of  tiiis  butterHy,  at  the  borders  of  which, 
or  in  their  open  shade,  or  by  the  road  sides  in  their  vicinity,  it  flutters  in 
great  numbers  ;  for  wherever  found  it  appears  to  be  abundant,  possessing, 
as  Edwards  well  puts  it,  the  whole  country.  It  settles  about  damp  spots, 
and  in  the  west  is  never  found  on  the  prairies,  but  at  the  liottom  of  the 
deep  wooded  ravines  beside  the  streams. 

Oviposition.  The  eggs  are  laid  upon  the  buds,  or  the  calyx  of  tlic 
flowers  themselves  if  they  have  already  opened,  of  the  plant  on  which  the 
larva  feeds.  As  the  flowers  of  these  plants  are  always  clustered,  the 
c<r<rg  are  the  more  difficult  to  discover  because  thev  are  tucked  in  l^ctween 
the  flowers  often  well  out  of  sight.  The  eggs  hatch  in  from  four  to  eight 
days  according  to  the  season,  Mr.  Edwards  says  ;  mine,  found  in  May  l)y 
Mi~s  riiiild,  liMtiiird  in  six  days. 

Food  plants  of  caterpillar.  Eggs  and  caterpillars  have  been  found 
on  a  large  numlier  of  [dants  of  very  varied  character;  and  as  might  be 
expected  of  a   polyphagous  caterpillar  it   will   eat  under  stress  not  a  few 
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Other  plants.  Of  those  which  are  its  proper  food  may  be  instanced  Cinii- 
cifiK'a  racemosa,  according  to  Edwards  (Rannnculaccae)  ;  sumach,  on 
which  Miss  Morton  has  seen  it  lay  eggs  (Cruciferae)  ;  Ceanothus  ameri- 
caniis,  on  which  Mr.  Mead  found  larvae  (Rhamnaceae)  ;  Aesculus  ealifor- 
nica,  according  to  13ehr  (Sapindaccae)  ;  Erythrina  herbacca  and  Apios 
tuberosa,  according  to  Abbot  (Leguminosae)  ;  Spiraea  salicifolia,  on  the 
blossoms  of  which  Mr.  P.  S.  Sprague  found  the  full  grown  larva  and 
about  which  I  have  often  found  the  butterfly  hovering ;  I  have  also 
obtained  eggs  from  females  enclosed  over  Amelanchicr  canadensis,  on 
which  they  laid  in  preference  to  Cornus  ;  but  the  young  larvae  would  not 
touch  the  leaves  and  died  (llosaceae)  ;  Cornus,  on  which  the  larva  was 
first  found  by  Mr.  Saunders  and  afterwards  the  eggs  by  Mr.  Edwards,  and 
on  which  the  female  was  seen  to  lay  eggs  by  Dr.  Howe  (Cornaceae)  ;  Vi- 
burnum acerifolium,  on  which  Professor  Corastock  took  the  larvae  (Caprifo- 
liaccae)  ;  Verbesina  helianthoides  and  Actinomeris  squarrosa,  on  both  of 
which,  but  especially  on  the  last,  Messrs.  Mead  and  Edwards  found  eggs 
and  larvae,  and  the  cultivated  Diraorphantes  mantchuricus,  on  which  Mr. 
Edwards  found  a  caterpillar  (Compositae)  ;  Vaccinium  corymbosum,  on 
which  Dr.  Dimmock  found  and  raised  the  larva,  and  perhaps  another  species 
of  Vaccinium  on  which  confined  females  lay  freely  for  me,  but  the  leaves  of 
which  the  young  larvae  refused  (Ericaceae)  ;  finally,  Ilex,  on  which  Abbot 
found  it.  But  besides  these  it  has  been  fed  in  confinement  with  more  or 
less  success  on  Nasturtium — Edwards  (Cruciferae),  Rhamnus  cathartica 
— Scuddcr  (Rhamnaceae),  Trifolium — Edw^ards  (Leguminosae),  Salix — 
Saunders  (Salicaceae),  and  Begonia  and  Asclepias — Edwards;  making 
a  total  list  of  nineteen  species  of  plants,  of  fifteen  families, —  a  list  much 
more  extended  and  varied  than  that  for  its  European  congener.  I  have 
also  seen  the  female  hovering  about  alder  as  if  seeking  a  place  to  lay  eggs. 

The  extent  of  the  list  is  no  doubt  due  to  the  fact  that  the  caterpillar 
feeds  upon  the  buds  and  flowers  of  the  plant ;  and  as  several  successive 
broods  appear,  the  same  plant  can  hai'dly  furnish  blossoms  at  the  proper 
season  for  such  an  unprincipled  guest ;  the  liutterfly  accordingly  chooses 
a  plant  in  or  soon  to  be  in  flower.  Mr.  Edwards  believes  that  its  princi- 
pal food  in  the  spring  is  Cornus,  in  June  Cimicifuga,  and  in  the  autumn 
Actinomeris ;  but  this  must  of  course  vary  according  to  the  region  in  the 
wide  territory  ovo-  wliicli  tlie  butterfly  ranges. 

Habits  of  the  caterpillar.  In  emerging  from  the  egg  the  caterpillar 
simply  bites  a  circular  opening  through  the  top  sufficient  to  make  its  escape, 
and  rarely  touches  any  more,  though  it  sometimes  eats  a  little  larger  hole 
than  is  really  needed.  Mr.  Edwards,  who  has  studied  this  species  with 
great  care  and  perseverance,  gives  full  accounts  of  the  habits  of  this 
caterpillar  in  various  places,  from  which  we  put  together  the  following 
extracts : — 
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As  soon  as  li.ilrlieil,  llio  yoiin^  liirvii  cuts  a  miiuite  liolc,  the  diameter  of  its  head, 
Into  the  lower  part  of  tlie  unopened  bud,  just  above  tlie  calyx,  and  feeds  upon  the 
fllanients  of  the  stamens.  ...  As  the  larva  feeds  the  [first  tlioracic]  segment  Is  pressed 
hard  aijaiust  the  bud,  so  as  to  permit  tlie  utmost  cl<in'j;ation  of  the  neck.  Thus  it  is 
enabled  to  eat  out  the  contents  of  the  bud,  and  only  desists  when  tliore  remains  but  the 
empty  shell.  Wlieu  so  engaged  the  anterior  sen;nicnts  are  curled  uj)  and  the  otliers 
rest  on  the  stalk  of  the  plant;  but  very  small  larvae  rest  wholly  on  tlie  bud,  curvin-^ 
around  it.  .  . .  .Vfter  its  first  moult,  it  bores  into  the  si<les  of  tlie  calyx,  to  get  at  tlic 
ovules;  but  as  the  flowers  mature  and  the  ovary  hardens,  tlie  boring  is  from  the  top, 
inside  the  tube  of  the  calyx,  and  follows  the  stalk  of  the  pistil  to  the  ovule.  Finally, 
belated  larvae  are  compelled  to  gnaw  the  seed  vessel  after  it  has  become  woody,  and 
in  several  instances  have  been  found  eating  the  stem  below  the  flower.  It  is  not  un- 
usual for  tlie  larvae  in  confinement  to  eat  of  the  white  involucre  of  the  flower,  but  1 
have  never  observed  them  eat  of  the  leaves,  even  wlien  no  otlier  food  has  beeu  given 
them. 

l)r.  Dimmock,  hoivevcr,  found  tiiat  tlie  larvae  wliicli  he  bred  oia  Vac- 
ciniiun  ate  away  the  surface  of  the  leaf  while  young,  but  later  ate  the  leaf 
entirely  through  ;  and  the  youug  larvae  which  I  persuaded  to  eat  buckthorn 
ate  circular  holes  .25  mm.   in  diameter,   in   the  upper  surface  of  the  leaf. 

The  behavior  of  the  larvae  in  the  presence  of  ants  has  for  no  species  of 
Lycaeninae  becti  so  well  and  fully  described  as  for  this  species  by  the 
same  indefatigable  observer,  and  the  following  account  is  accordingly  ex- 
tracted bodily  from  his  different  writings  : — 

I  very  soon  noticed  that  ants  also  frequented  the  spikes,  and  supposed  that  the 
honey-sweet  flowers  drew  them,  but  presently  saw  an  ant  running  up  and  down  tiie 
back  of  one  of  the  larvae,  drumming  and  gesticulating  with  its  antennae,  and  was 
surprised  to  find  tliat  the  larva,  though  feeding,  did  not  seem  in  the  least  disturbed  at 
the  treatment,  neitlier  witiidrawiiig  its  head  from  tlie  bud  nor  wincing  in  the  body. 
It  evidently  knew  well  wlio  was  treating  it  so  familiarly.  .  .  .  The  first  d,ay  I  had  seen 
two  species  of  ants  eng.iged,  eacli  of  medium  size,  but  now  I  found  a  third  and  very 
small  species  operating  in  the  same  manner,  and  in  one  case  sis  of  these  were  busy 
over  one  larva.  But  the  movements  of  all  the  species  were  similar.  . .  .  They  run  over 
the  body,  caressing  incessantly  with  the  antennae,  and  undoubtedly  with  the  object 
of  persuading  the  larva  to  emit  the  fluid.  .  .  .  Much  of  the  caressing  is  done  about  the 
anterior  segments,  and  while  the  ants  are  .  .  .  absent  from  the  last  segments,  the  tubes 
.  .  .  are  almost  constantly  exposed  to  full  extent,  and  so  remain,  without  contracting, 
until  the  ants  come  tumbling  along  in  great  excitement,  and  put  citlier  foot  or  anten- 
na directly  upon  or  close  by  tlie  tubes,  when  these  are  instantly  withdrawn.  The 
ants  pay  no  heed  to  the  tubes,  so  far  as  toucliing  them  with  intention,  but  at  once  turn 
to  [the  median  gland],  caress  the  back  of  that  segment,  put  their  mouths  to  the  ori- 
fice, and  show  every  sign  of  eager  expectancy.  .  .  .  [With  a  lens]  a  movement  will 
speedily  be  apparent,  and  there  will  protrude  a  dark  green  maminiloid  membrane, 
from  the  top  of  which  exudes  a  tiny  drop  of  clear  green  fluid.  This  the  ants  drink 
greedily,  two  or  three  of  them  i)erhaps  standing  guard  over  it.  The  demonstrations 
of  the  ants  are  of  the  most  gentle  nature,  caressing,  entreating,  and  as  the  little 
creatures  drink  in  the  fluid,  lifting  their  lieads  as  if  to  prolong  the  swallowing,  tliere 
is  a  manifest  satisfaction  and  delectation  that  is  amusing  to  see.  They  lick  away  the 
last  trace  and  stroke  the  back  of  the  segment,  and  wait  to  see  if  their  coaxing  avails 
anything.  If  not,  they  run  about, .  . .  but  presently  all  return,  and  the  caressings  go 
on  as  before.  The  intervals  between  the  appearance  of  the  globule  vary  with  the 
conditions  of  the  larva.  If  exhausted  by  yielding  to  the  frequent  solicitations,  sonic 
minutes  may  elapse,  and  the  tubes  meanwhile  will  remain  concealed ;  but  a  fresh 
larva  requires  little  urging,  and  the  mere  intimation  of  the  presence  of  an  ant  in  the 
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vicinity  is  enough  to  cause  the  tubes  to  plfiy  rapidly,  and  one  glolnilo  to  follow 
another,  sometimes  without  a  retracting  of  the  membrane,  and  before  the  near  ap- 
proach of  the  ants.  I  have  counted  six  emissions  in  seventy-live  seconds.  The  tubes 
are  usually  expanded  when  the  ants  are  away  from  the  last  segments,  and  are  re- 
tracted ^v  hen  they  come  near.  I  counted  the  length  of  these  periods  of  complete  and 
(iui(!t  expansion,  ten,  twenty,  ftfty  and  to  eighty  seconds,  the  period  always  ending 
with  the  approach  of  the  ants.  I  experimented  . .  .  placnig  larvae  . . .  upon  stems  of 
the  growing  plants,  where  the  ants  had  access  to  them.  .  .  .As  soon  as  the  ants  discov- 
ered [one  of  theml ,  there  was  an  immense  excitement  and  a  rush  for  the  last  larval  seg- 
ments. The  larva  forthwith  relieved  itself  by  the  excretion  of  the  fluid,  and  the  tubes 
stood  out  with  tops  expanded  between  the  periods.  If  I  placed  a  fresh  larva  on  a  stem 
on  which  were  no  ants,  there  was  no  excitement  in  the  larva,  no  appearance  of  the  tubes, 
and  no  movement  [in  the  median  gland].  If  ants  were  now  transferred  to  the  stem  at 
once  the  larva  changed  its  behavior. 

It  is  only  in  the  later  stages  that  the  ants  attend  the  caterpillars,  or  any 
fluid  is  excreted  from  the  median  gland,  though  the -organs  are  certainly 
present  at  an  earlier  stage.  Mr.  Edwards  finds  the  attendance  to  be  also 
confined  to  the  summer  broods  of  catei'pillars,  or  at  least  to  those  on  Cimi- 
cifuga,  and  judges  that  the  caterpillars  feeding  on  dogwood  or  Actinomeris 
can  not  exude  so  sweet  a  fluid,  the  flower  of  Cimicifuga  being  "of  exceed- 
ing sweetness,"  while  Actinomeris  "has  a  dry  flower,  bitter  to  the  taste." 

Life  history.  This  polymorphic  insect  is  the  first  of  our  native  but- 
terflies to  appear  fresh  from  the  chrysalis  in  spring.  The  earliest  speci- 
mens— of  the  form  lucia — gladden  our  eyes  in  Massachusetts  about  the 
middle  of  April,  although  often  delayed  a  week  by  inclement  weather ; 
the  earliest  recorded  date  is  that  of  April  14  (West  Roxbury,  Faxon). 
This  form  becomes  abundant  a  week  after  its  advent  and  continues  so 
throughout  the  first  half  of  May,  when  it  begins  rapidly  to  decrease 
and  by  the  end  of  the  month  is  very  seldom  seen.  C.  p.  violacea,  however, 
follows  hard  after  it ;  this  form — the  alter  ego  of  the  preceding — makes 
its  advent  during  the  first  week  in  May,  occasionally  not  until  the  tenth 
or  later,  both  sexes  becoming  abundant  toward  the  end  of  the  month,  and 
it  still  remains  upon  the  wing  throughout  June ;  one  specimen  was  taken 
in  Walpole,  N.  H.  (Smith)  as  late  as  the  7th  of  July. 

The  appearance  of  this  brood  (lucia-violacea)  is  greatly  delayed  in 
northern  New  England.  Thus  in  Maine  its  usual  appearance  is  post- 
poned until  the  middle  of  May,  and  in  the  White  Mountains,  where 
it  is  extremely  abundant,  females  are  rarely  seen  before  June  and  in 
some  years  one  may  only  find  a  dozen  males  in  a  day  on  the  last 
of  May.  So,  too,  both  here  and  in  elevated  localities  farther  south  it 
is  equally  late  in  its  disappearance,  for  male  specimens  of  the  form  lucia 
(rubbed  indeed)  have  been  taken  in  Williamstown,  Mass.,  as  late  as  the 
middle  of  June  (Scudder),  in  the  White  Mountains  not  uncommonly  up 
to  the  17th  of  the  month  (Scudder),  and  occasional  specimens  even  on 
the  28d-24th  (Sanborn),  or  faded,  on  the  26th  (Morrison). 

The  earliest  males  of  the  next  form,  C.  p.  ueglecta,  appear  at  or  shortly 
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hotbro  the  middle  of  May,  Init  they  do  not  become  abundant  before  the 
last  woi'k  in  tiu-  month  ;  the  first  females  appear  about  ten  days  later  than 
the  males  but  are  still  rare  at  the  beginninj;'  of  June,  although  they  dis- 
appear toward  the  end  of  the  numtii  or  early  in  .Inly. 

The  earliest  buttertlies  ot' the  next  brood,  again  C  p.  negleeta,  appear 
about  the  first  ot' July  anil  continue  to  emerge  from  the  chrysalis  until  the 
first  of  August;  they  become  abundant  by  the  middle  of  July,  although 
the  males  are  often  still  greatly  in  excess  in  tiie  latter  half  of  the  month, 
and  in  spite  of  their  great  delicacy  these  insects  may  s^till  be  seen  in  tSep- 
tember.  This  brood  does  not  seem  to  be  so  abundant  as  any  of  the 
preceding,  and  especially  as  the  very  first,  the  reaijon  being  that  sonic  of 
the  earlier  ehrysalidsdo  not  give  birth  to  the  butterfly  until  the  succeeding 
year :  thus  Dr.  Dimmock  obtained  a  caterpillar  on  Vacciniinn  which 
pupated  on  June  17th,  and  so  should  have  emerged  as  a  member  of  this 
July  brood,  but  which  did  not  give  the  butterfly  (formlucia)  until  the  winter 
(ii\  a  warm  room).  So  Abbot  in  (tcorgia  bred  one  of  the  forms  in 
March  from  caterpillars  which  went  into  chrysalis  the  last  of  the  preced- 
ing April.  These  facts  with  the  relative  numbers  of  the  different  broods 
and  the  experience  of  Mr.  Edwards  in  West  Virginia,  to  be  mentioned, 
would  seem  to  indicate  that  the  spring  brood  is  made  up  from  chrysalids 
of  all  the  broods  of  the  preceding  year. 

I  have  given  above  the  facts  regarding  the  appearance  of  this  insect  as 
known  to  me  in  New  England,  anil  mainly  as  written  many  years  ago,  so 
as  not  to  confuse  the  account  by  statements  of  the  results  of  others  out- 
side of  New  England.  But  it  cannot  be  said  that  the  account  formerly 
given  by  me  (Can.  ent.,  viii :  01)  is  as  there  given  w^holly  satisfactory, 
or  accords  fully  with  what  is  known  elsewhere.  That  all  the  different 
forms  of  Cyaniris,  in  eastern  America  at  least,  belong  to  a  single  species 
is  as  good  as  proven  ;  but  that  their  relation  to  each  other  is  as  simple  as 
I  formerly  supposed  is  by  no  means  sure.  If,  as  there  regarded,  negleeta 
is  only  and  always  the  child  of  eggs  of  the  same  season,  and  the  other 
forms  of  eggs  of  the  pi-eceding  season,  how  does  negleeta  appear  so 
early?  There  is  a  bare  month  between  its  first  appearance  and  the  first 
appearance  of  lucia.  And  yet  the  females  never  appear  among  the  first, 
and  if  we  are  to  look  upon  the  earliest  negleeta  as  born  of  eggs  laid  the 
same  season  then  in  a  comparatively  cool  part  of  the  year  all  the  transfor- 
mations must  take  place  within  three  weeks.  Now  in  West  Virginia  Air. 
Edwards  has  found  it  to  take  more  than  seven.  The  only  alternative 
that  seems  to  be  open  is  to  regard  at  least  the  earlier  negleeta  as  a  part  of 
the  first  brood,  which  then  becomes  trimorphic. 

This  is  the  view  of  it,  essentially,  which  is  taken  by  Mr.  Edwards,  who 
has  had  a  far  wider  experience  in  rearing  this  insect  than  any  one  else. 
The  first  spring  form  in  West  Virginia   (where  lucia  proper  does  not 
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occur)  is  followed,  about  the  time  when  these  are  laying  their  eggs,  by 
lari"-o  examples  of  the  suuimer  form,  the  bulk  of  which  have  disappeared 
before  the  caterpillars  from  these  eggs  are  mature  ;  and  by  the  time  these 
large  butterflies  arc  quite  gone  appear  the  regular  summer  butterflies  in 
direct  descent  from  the  early  spring  form.  In  accordance  with  this,  as  far 
as  they  go,  are  the  observations  of  Dr.  Howe  of  Yonkers,  N.  Y.,  who 
one  year  found  the  first  male  lucia  on  April  4,  the  first  female  April 
12  ;  while  on  the  22d  of  the  month  males  of  neglecta  were  taken  ;  here 
only  ten  days  intervened.  It  seems,  therefore,  far  more  probable  that  the 
successive  apparition  of  lucia,  violacca  and  neglecta  before  July  in  New 
England  should  be  looked  upon  as  the  successive  eclosion  from  wintering 
chrysalids  of  first  one,  then  a  second  and  finally  a  third  form,  all  how- 
ever to  be  properly  regarded  as  a  single  brood.  That  there  is  more  or 
less  admixture  of  these  forms  should,  under  such  circumstances,  not  be 
regarded  as  surprising,  nor  that  intergrades  should  come  between  them  ; 
but  the  nudtiplication  of  names  to  designate  these  intergrades  will  only 
conceal  the  main  point :  that  (if  we  regard  the  so-called  marginataas  lucia, 
as  I  believe  we  properly  should),  we  have  three  irruptions  of  one  brood 
at  nearly  equidistant  times,  in  as  many  distinct  guises,  each  of  the  later 
forms  differing  from  that  which  precedes  it  in  the  lightness  and  poverty  of 
the  markin2;s  on  the  under  surface  of  the  wings.  What  the  relation  of 
these  forms  may  be  to  those  of  the  preceding  year,  is  yet  to  be  worked 
out.  Exceedingly  few  specimens  have  been  carried  to  maturity.  The  few 
facts  known  are  these  :  that  lucia  has  come  from  an  early  June  caterpillar 
of  the  preceding  year  (Dimmock)  ;  that  violacea  has  come  from  late 
summer  caterpillars  of  the  year  before  (Edwards)  ;  that  neglecta  (second 
brood)  has  come  from  caterpillars  of  violacea  of  the  same  year  and  from 
those  of  neglecta  of  the  same  year  (Edwards)  ;  and  finally  that  neglecta 
(first  brood)  has  come  from  caterpillars  of  the  same  the  preceding  year 
(Edwards). 

Occasionally  specimens  may  be  taken  wholly  out  of  season  ;  thus  a  few 
years  ago  I  took  two  female  violacea  at  Waltham,  INIass.,  on  Aug.  3. 
Similar  cases  are  known  in  almost  all  dimorphic  butterflies. 

How  far  this  relation  of  the  forms  to  each  other  may  be  modified  in  the 
north  is  yet  to  be  determined.  Jcnncr  Weir  says  that  Haydon  found  the 
species  flying  at  Moose  at  the  southern  extremity  of  Hudson  Bay  from 
June  to  September  and  that  it  was  even  there  double  brooded  ;  this  last 
may  fairly  be  doubted  as  he  makes  no  reference  to  the  presence  there  of 
other  forms  than  lucia  and  violacea.  In  southern  Labrador  Couper  found 
only  lucia  and  violacea,  which  flew  during  June  and  July.  Dr.  Dawson 
took  only  specimens  of  C.  p.  lucia  on  the  Liard,  and  early  in  June. 

The  females  are  laying  eggs  in  New  England  about  the  middle  of  May 
and  no  doubt  earlier  and  much  later  than  this  ;  and  again  in  July. 
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Habits,  flight,  etc.  Gossc,  writiiijioftlicse  butterflies  says  (Can.  iiat., 
123)  :— 

They  nre  exceoillii^ly  playful;  ctmsinir  i-at'li  other  thronirh  the  air,  ami  tlioiiirli  often 
atiglitiii$;  on  the  jjroutul,  reiiiaiiiing  scarcely  an  in.stant  before  lliey  are  in  llight  ajiaiii, 
flittlnj;  about  over  one  particular  spot,  ■which  they  seem  reluctant  to  leave.  Notwith- 
stanillngthey  are  so  restless,  they  are  not  (lltllcult  of  aiipronch,  and  are  easily  caught. 

It  flies  with  an  uncertain,  tremulous,  wanton  uiotion,  never  in  a 
direct  course,  but  hovering  and  quivering  about  one  spot,  never  aligliting 
without  seeming  to  be  very  uncertain  just  where  to  go.  If  much  alarmed 
it  will  move  ofl^  more  rapidly,  but  still  with  the  same  wayward  motion, 
rarelv  risine;  as  hio'h  as  one's  head.  The  beats  of  its  wines  are  much  less 
frequent  and  rapid  than  those  of  species  of  Incisalia  among  the  Theclidi,  in 
company  with  which  it  often  occurs. 

Its  large  wings  and  disproportionately  slender  body  [says  Edwards]  give  this 
species  a  slower  and  more  tortuous  and  tremulous  flight  than  any  other  of  our  eastern 
Lycaeuidae.  On  the  Kanawha  Kiver  it  is  rather  a  common  species  during  its  season, 
the  males  somewhat  frequenting  the  roads,  especially  where  tluy  skirt  the  edges  of  the 
woods,  but  very  much  preferring  the  l)roolvsides  in  the  forest.  Tlie  females  are  rarely 
to  be  seen  in  the  satiie  localities,  but  arc  found  in  the  more  open  woods  among  shrubs 
and  low  plants.  [And  in  another  place  he  says  they  are]  conspicuous  from  their 
charming  color,  which,  in  the  sunlight  is  intense  [in  the  form  violacea],as  near  as  may 
be  like  Salvia  patens  among  flowers. 

Thev  frequently  congregate,  especially  the  males  before  the  females  are 
out,  in  clusters  around  damp  spots  extracting  the  moisture  from  the 
ground,  wings  erect  and  tightly  shut ;  putrid  or  excrementitious  animal 
substances  too,  have  great  attractions  for  them.  They  are  not  at  all  timid, 
allowing  one  to  approach  close  to  them  and  when  disturbed  circling  about 
the  spot  and  speedily  settling  again.  D'Urban  tells  of  one  that  pitched 
on  his  hand  and  remained  there  for  some  time  while  he  was  in  a  canoe  by 
the  shore  of  a  lake.  They  have  been  known  to  fly  at  night  to  the 
electric  light  I 

When  walking  the  wings  are  placed  back  to  back,  the  hind  pair  not 
concealing  the  lowest  submarginal  spot  of  the  fore  wings ;  the  antennae 
diverge  at  right  angles  and  are  bent  slightly  downward  below  the  plane  of 
the  body  ;  the  fore  legs — at  least  those  of  the  male — seem  to  be  used  in 
some  sense  as  feelers,  their  movements  being  at  least  twice  as  rapid  as  those 
of  the  other  legs.  When  resting,  the  wings  are  held  in  the  same  position, 
but  when  moved  by  a  breath  of  air,  the  fore  wings  droop  a  little  so  as  to 
bring  the  costal  edge  of  the  secondaries  almost  to  the  upper  median  ner- 
vule :  the  antennae  diverge  at  an  angle  of  about  100°  and  viewed  from 
above  are  straight ;  but  from  the  side  they  are  seen  to  curve  forward  con- 
siderably close  to  the  base,  their  main  portion  being  parallel  with  the 
bodv  or  raised  at  an  angle  of  about  15° ;  the  club  is  curved  very  slightly 
upward.  At  more  complete  rest  the  fore  ■wings  droop,  bringing  the  costal 
edges  of  all  the  wings  together,  and  this  position  they  frequently  assume 
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wliea  tliey  arc  piimed  but  iiDt  se't.  Tlie  Ijody  is  tlioa  bent  in  sucli  a  way 
that  while  the  abdomen  and  lower  edges  of  all  the  wings  rest  upon  the 
eurfaec,  the  thorax  is  elevated  at  an  angle  of  45°.  The  antennae  are  de- 
pressed so  that  they  are  on  a  line  with  the  outer  half  of  the  eostal  margin 
of  the  fore  wings  ;  they  divaricate  at  the  same  time  at  an  angle  of  80"  or 
even  as  much  as  110'. 

Polymorphism.  I  liave  reserved  for  the  ])reseut  section  a  full  account 
of  tlie  various  forms  assumed  by  this  insect,  although  it  lias  been  necessary 
to  state  many  of  the  facts  in  treating  of  the  life  history,  and  other  topics. 
The  species  is  spread  over  almost  the  entire  North  American  continent. 
In  the  extreme  north  from  Lalirador  to  Alaska  it  is  single  brooded,  but 
appears  in  two  forms,  lucia  and  v'iolacea,  differing  largely  in  the  heaviness 
of  the  marking's  of  the  under  surfiice  :  whether  one  or  the  other  t'orni  flies 
before  the  other,  does  not  appear  from  any  observations  on  the  spot,  as 
these  ai'c  too  meagre,  but  there  is  certainly  nothing  to  show  that  it 
differs  in  this  respect  from  what  we  find  furtlier  south.  To  examine  this 
we  must  confine  our  attention  to  the  eastern  half  of  the  continent.  Not 
far  from  latitude  45°  N.  two  new  phenomena  ap})ear  :  the  butterfly  becomes 
double  brooded  and  trimorpliic,  and  tlie  third  form  with  still  lighter 
markings,  of  which  tlie  second  brood  is  exclusively  composed,  appears  also 
as  a  member  of  the  first  brood,  the  three  forms  succeeding  each  other  at 
least  within  a  month  in  the  order  of  the  heaviness  of  the  dai'k  markings 
of  the  under  surface,  viz.  :  lucia,  violaeea,  neglecta.  Confining  our  atten- 
tion for  the  moment  to  the  first  brood,  observations  would  seem  to  show 
that  in  the  northern  part  of  the  belt  of  its  trimorphism,  the  form  neglecta 
is  comparatively  rare,  but  that  in  proceeding  farther  and  farther  south  it 
becomes  proportionally  more  and  more  numerous  until,  as  about  Albany, 
N.  Y.,  it  has  altogether  usurped  in  numerical  imj)ortance  the  place  for- 
merly occupied  by  lucia,  which  entirely  disappears  at  about  the  latitude  of 
41°,  except  (probably)  in  mountainous  districts.  At  the  same  time  the 
second  brood,  although  apparently  not  more  the  product  of  neglecta  than 
of  violaeea,  becomes  more  abundant.  We  now  reach  another  l)elt  of 
country  in  which  we  find  the  butterfiy  again  dimor[)hic  in  the  first  genera- 
tion,— violaeea  and  neglecta  in  the  order  of  their  appearance,  and  the 
summer  generation  as  before.  But  we  have  not  far  to  pass,  say  to  38"  or 
30°  N.,  before  we  reach  a  new  condition,  in  which  the  first  form  of  the 
first  generation  becomes  sexually  dimorpiiic,  the  males  aj)pearing  under 
two  guises,  one  blue  above,  the  normal  violaeea,  the  other  dark  brown, 
violacea-nigra  ;  and  this  apparently  continues  as  the  condition  of  tilings 
as  far  toward  the  Gulf  as  the  species  extends.  There  can  be  little  doubt 
that  this  succession  of  changes  in  passing  from  north  southward  is  modi- 
fied and  interfered  with  to  a  considerable  extent  by  the  Alleghanies,  and 
that  on  their  flanks,  in  very  near  vicinity,  we  may  find  at  least  some  exam- 
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pies  of  all  tlicse  forms.  In  uddition  thorc  are  tiie  following  interesting 
points  :  Mr.  Edwards  finds  that  the  neglccta  of  the  first  brood  in  West 
Virtrinia  are  larjror  than  most  of  those  of  the  second  brood  and  gives  to  the 
former  the  distinctive  special  name  |)soudaroiolus( proper)  ;  but  inasmuch  as 
some  of  the  second  brood  are  of  the  same  size,  and  no  genetic  connection 
between  large  and  large  of  the  same  year  has  been  shown  :  and  as,  further 
to  the  north,  all  the  larger  neglecta  so  fiir  as  I  have  seen  them  come  from 
the  second  brood,  we  do  not  seem  warranted  in  applying  a  distinctive 
name.  Mr.  Kdwards  has  furtiier  nominally  segregated  an  intermediate 
type  between  liicia  and  vioiacca  in  the  region  where  these  exist  together, 
calling  it  marginata,  and  by  means  of  it  attempts  to  show  that  lucia  and 
violaceafly  at  the  same  time,  which  his  own  statistics  show  is  not  the  case  if 
"marginata"  is  looked  upon,  as  I  have  always  done,  as  only  one  phase  in 
the  variation  of  lucia.  an  opinion  which  is  confirmed  by  finding  in  all  the 
range  of  this  polymorphic  and  especially  topomoi-phic  butterfly  no  place 
where  one  flics  without  the  other,  from  Alaska  and  Vancouver  to  Labra- 
dor and  southern  New  England. 

In  the  extreme  west,  on  the  Pacific  slope,  we  have  a  new  form,  piasus, 
most  resembling  neglecta,  which  so  far  as  observations  have  gone  appears 
to  be  single  brooded  iu  the  north,  double  brooded  in  the  south  and  to  show 
no  difference  between  the  broods  ;  as  sharp  a  contrast  as  could  well  be 
found  to  the  character  of  the  species  elsewhere  ;  and  it  is  the  more  strange 
as  in  Arizona  (though,  it  sliould  be  noted,  among  the  mountains)  an  ashen 
tinted  form  of  violacea  appears,  to  which  Edwards  has  given  the  varietal 
name  cincrca.  This  form  piasus  occurs  as  far  north  as  central  California. 
What  is  found  to  the  north  of  that  is  not  well  known.  At  Vancouver,  how- 
ever, lucia  and  violacea  are  met  with  and  violacea  at  least  in  Oregon,  and 
it  would  seem  as  if,  in  the  intei-vening  area,  not  only  lucia  but  also  violacea 
must  disappear  and  leave  only  the  more  weakly  marked  Pacific  represen- 
tative of  neglecta  as  the  remnant  of  the  polymorphism  of  the  first  brood, 
and  which  does  not  become  digoneutic  until  left  in  possession  of  the  field. 

It  is  Mr.  Edwards's  belief,  apparently,  that  in  the  east  at  least  the  various 
forms  perpetuate  themselves;  or  at  least  that  "neai'ly  all  the  butterflies 
of  the  first  generation  nuist  come  in  direct  descent  from  their  own  form  of 
the  year  before"  ;  and  tiiat  the  i)rogeny  of  the  first  generation  of  neglecta 
in  West  Virginia  ('"pseudargiolus")  either  give  the  same  form  the  next 
year  or  the  same  large  neglecta  ("pseudargiolus")  the  same  season.  This 
does  not  seem  to  me  to  stand  on  so  good  apparent  grounds  as  he  would 
appear  to  think,  for  I  much  doubt  whether  even  bis  quick  discernment  can 
distinjjuish  in  a  dried  and  dead  chrvsalis  the  dififerenee  betw'cen  the  forms, 
and  most  especially  between  neglecta  and  "pseudargiolus."  It  seems  far 
more  probable  that  the  three  spring  forms  are  made  up  indiscriminately  of 
all  the  forms  of  the  preceding  year,  as  is  apparently  the  case  with  Iphicli- 
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dcs  ajiix,  which  is  horcomorphic  in  the  same  sense,  tliough  not  to  tlie  same 
de"Toe.  as  this  species.  But  this  plainly  is  a  point  which  a  careful  multi- 
plication of  facts  will  alone  clear  up. 

Miscellaneous.  The  androconia,  of  the  form  lucia  at  least,  with  which 
only  i  iiavo  experimented,  are  undoubtedly  scent  scales  ;  for  when  the 
finfcr  is  rubbed  over  the  upper  surface  of  the  fore  wing  of  the  male  it  will 
be  found  to  have  an  odor,  excessively  faint  indeed  but  ])erce])tible,  which 
I  can  only  compare  to  the  odor  of  crushed  violet  stems  or  perhaps  to 
newly  stirred  earth  in  spring.  No  odor  is  perceptible  when  the  same  ex- 
periment is  tried  with  the  female. 

Mr.  P^dwards  tried  the  experiment  of  placing  chrvsalids  of  this  species 
on  ice,  but  unfortunately  without  success,  as  all  died. 

Parasites.  Mr.  Edwards  has  found  four  parasites  attacking  this  insect. 
One  of  these  is  dipterous,  Exorista  theclarum  (89:17,  19).  "This  de- 
posits eggs  on  the  skin  of  the  larva  while  in  the  second  larval  stage," 
and  the  maggot  pierces  its  way  into  the  interior  and  comes  out  again  when 
the  caterpillar  is  full  grown  ;  of  a  dozen  larvae  sent  him  by  Professor 
Comstock  all  but  one  were  found  to  i)e  infested  with  this  parasite.  Mr. 
Edwards  in  1878  speaks  of  a  second  dipterous  foe,  but  makes  no  mention 
of  the  same  in  his  complete  account  in  1884  ;  perhaps  he  has  reference  to 
Syneches  pusillus,  a  fly  belonging  to  the  Empidae,  never  known  to  be 
parasitic,  but  which  emerged  from  a  chrysalis  of  this  species,  whatever  its 
larval  habits  may  have  been.  Then  he  mentions  three  hymenopterous 
parasites,  of  which  two  are  small.  One  of  them,  Apanteles  cyaniridis,  first 
identified  as  A.  congregatus,  deposits  its  eggs  "singly  within  the  very 
young  larvae,  and  the  grub  eats  its  way  out  when  the  larva  is  but  half 
grown,  and  proceeds  to  spin  for  itself  a  cylindrical  cocoon  of  yellow  silk, 
from  which  in  a  few  days  the  perfect  insect  will  break  forth."  Of  the 
other  minute  parasite  he  tells  us  nothing,  but  he  probably  refers  to  Hemiteles 
lycaenae  described  in  the  Appendix.  The  fourth  parasite  found  by  him 
was  an  ichneumon  fly  referred  by  Cresson  to  Anomalon.  This  attacks 
the  larva  "only  in  the  last  or  perhaps  the  last  two  stages,"  and  emerges 
from  the  chrysalis.  Perhaps  this  is  the  same  insect  as  Angitia  pscudargi- 
oli,  which  I  have  obtained  from  this  insect.  Mr.  Edwards  does  not  think 
any  of  them  very  destructive  as  he  has  found  the  chrysalids  remarkably  free 
from  parasites ;  and  he  relates  an  interesting  story  of  how  one  of  these 
enemies  was  driven  away  from  its  intended  victim  by  the  savage  defence 
offered  by  an  attendant  ant. 

Desiderata.  One  would  suppose,  from  the  amount  of  attention  that 
has  been  paid  this  species,  and  the  wealth  of  illustration  that  has  been 
brought  to  its  service  by  Mr.  Edwards,  that  there  would  be  little  left  to  do. 
On  the  contrary  the  more  facts  he  has  brought  forward,  the  more  problems 
seem  to  arise  requiring  solution.      The  distribution    of  the  butterfly   over 
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80  wide  a  raiiLje  of  country,  iiivoh  iiig  mtv  diverse  climates  and  Horas, 
with  tlie  atlcction  of  tlie  caterpillars  for  the  parts  of  the  floral  envelope 
rather  than  the  leaves  of  its  food  plants,  and  the  nmltifarious  forms  as- 
sumed both  by  the  caterpillar  and  the  imago,  render  the  complete  elucida- 
tion of  its  natural  history  one  of  the  most  per|ilexing  and  interesting 
problems  open  to  the  biologist.  The  difficulty  attending  the  safe  carriage 
of  chrysalids  of  Lycaeninae  through  the  winter  is  one  great  obstacle  to 
success,  wliich  Mr.  Kdwards  witli  all  his  attempts  to  simulate  natural  con- 
ditions, has  I)eeu  unal)K'  as  yet  to  entirely  overcome. 

The  relationship  of  each  of  the  types  that  successively  a[)pear  in  any  one 
region  in  a  single  season  to  each  other,  and  to  the  same  types  the  succeed- 
ing season,  needs  to  be  made  out  in  scores  of  examples  to  learn  the  degree 
of  dependence  one  has  upon  another.  Particularly  is  it  necessary  to 
understand  the  connection  of  the  earliest  a[)[)caring  summer  tyj)es  with  the 
other.  This  is  a  bit  of  patient  work  in  which  any  one  disposed  can  bear 
his  part,  and  it  is,  before  all,  the  most  essential  point  to  be  studied  in  any 
one  locality.  Particularly  should  it  bo  followed  out  along  the  flanks  of 
the  Alleghanies  from  the  Catskill  region  to  West  Virginia,  that  we  may 
discover  the  exact  changes  which  gradually  come  over  the  local  history  of 
the  species  from  north  to  south.  The  food  plants  of  the  larva  doubtless 
vary  considerably  in  different  regions,  and  therefore  this  also  should  be 
carefully  looked  into  in  many  different  stations.  Actinomeris  for  instance, 
on  which  alone  Mr.  Edwards  finds  the  later  caterpillars,  does  not  grow  at 
all  in  New  England,  and  must  be  replaced  by  something  else.  Those 
who  doubt  the  intimate  connection  of  "marginata"  and  lucia  for  which  I 
have  here  contended  need  also  to  investigate  the  seasonal  relations  of  the 
supposed  intermediate  form  to  the  others  and  its  segregation  as  a  distinct 
type.  The  difficulty  of  connecting  the  history  of  the  Pacific  form,  piasus, 
with  our  own,  renders  it  not  impossible  that  notwithstanding  its  very  close 
resemblance  it  may  prove  distinct.  Fuller  study  of  its  history,  and  a 
knowledge  of  the  Cyanirides  of  Oregon  and  Washington  Territory  are 
requisite.     The  species  of  attendant  ants  should  be  determined. 

LIST  OF  ILLUSTRATIONS.— CYAKIRIS  PSEUDARGIOLUS. 


General.  Caterpillar. 

PI.  24,  fig.  6.    Distribution  iu  North  America.      PI.  75,  figs.  29,  39.    Mature  caterpillars. 

89 :  17.    Exorista  thcclarum,    a  parasite ;                   40,  45.    Same,  dor.sal  view. 

head.  70:  28.    Front  view  of  head,  stage  v. 

19.    The  same;  wing.  87:  14.    Lateral  caruncles,  eighth  abilom- 

Egff.  inal  segment. 

PI.  65,  fig.  14.    Oblique  view.  19.    Hinderextremity  of  bodyin  out- 

15.    Surface  sculpture.  line,  to  show  position  of  vesicle  and  ca- 

18.    Colored,  side  view.  runcles. 
68 :  6.    Micropyle. 
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Chrysalis.  PI.  13,  fig.  i  (lucia).    Male,  upper  surface. 

PI.  84,  fig.  36,43,  44.    Side  views.  7  (lucia).     Side  view,  under   surface. 

Imago.  34 :  33,  34.    Male  abdominal  appendages. 

PI.  6,  fig.  1  (neglecta).    Male,  both  surfaces.  39:16.    Neuration. 

3  (violacea).    Male,  both  surfaces.  46:30.    Androconiuin. 

4  (neglecta).    Female,  upper  surface.  55:5.    Side  view  with  head  and  appen- 

5  (violacea).    Female,  upper  surface.  dages  enlarged,  and  details  of  the  structure 
8  (lucia).    Male,  both  surfaces.  of  the  legs. 

12  (lucia).    Female,  both  surfaces.  61 :  12.    Front  view  of  head,  denuded. 


NOMIADES  HUBNER. 

Nomiades  n(il)n.,  Syst.  yerz.  bek.  schmett.,  Agrodiaetus  Scudd.,Proc.  Amer.acad.arts.  sc, 

67   (1S16).  x:  106  (1875). 

Glaucopsyche  Scudd.,  Syst.  rev.  Am.  butt.,  3.'!  (Not  Agrodi.ietus  Hiibn.  1S25.) 

(1872.)  Type.—Paj).  semiargus  Bott. 

. . .  those  little  bright-eyed  things 
That  float  about  the  air  on  azure  wings. 

Keats.— C'o/irfo)-c. 

Imago  (55 :  6).  Head  small,  covered  densely  with  scales  which  form  a  tuft  behind 
the  antennae,  and  tufted,  besides,  with  a  shaggy  mass  of  long,  erect  delicate  hairs 
above  and  on  the  upper  half  of  the  front.  Front  nearly  flat,  above  almost  depressed, 
with  two  distant,  slight,  longitudinal  grooves,  below  considerably  tumid,  considerably 
surpassing  the  front  of  the  eyes,  scarcely  half  so  high  again  as  broad,  as  bro;ul  as  the 
eyes  on  a  front  view,  the  sides  parallel,  the  upper  border  squarely  docked  and  excised 
slightly  at  the  angles,  the  lower  rather  broadly  rounded,  a  little  protuberant  in  the 
middle.  Vertex  very  slightly  protuberant  in  the  middle,  which  portion  is  separated 
by  a  slender  groove  from  the  gradually  rising  elevations  behind  the  antennae;  sep- 
arated from  the  occiput  by  a  distinct,  deep,  transverse  channel,  the  walls  of  which 
slope  toward  each  other  at  a  very  little  more  than  a  right  angle,  the  posterior  the 
more  abrupt.  Eyes  moderately  large  and  full,  very  delicately,  inconspicuously  and 
sparsely  pilose  with  very  short  hairs,  scarcely  visible  above.  Antennae  Inserted  in 
the  middle  of  the  summit,  separated  by  a  space  fully  equal  to  the  diameter  of  the 
antennal  socket ;  considerably  longer  than  the  abdomen,  consisting  of  about  thirty- 
one  joints,  of  which  the  last  twelve  form  a  club  which  seems  to  correspond  In  every 
respect  with  that  of  Cyaniris.  Palpi  slender,  compressed,  scarcely  more  than  half 
as  long  again  as  the  eye,  the  terminal  joint  scarcely  one-third  the  length  of  the 
penultimate;  the  joints  provided  beneath  with  a  heavy  compressed  fringe  of  very 
long,  straight  hairs,  directed  more  and  more  forwards  toward  the  tip,  the  few  on  the 
apical  joint  nearl}'  recumbent. 

Fatagia  very  slender,  scarcely  arched  or  tumid,  barely  two  and  a  half  times  longer 
than  broad,  tapering  rather  rapidly  and  regularly  at  first,  the  apical  two-fifths  pro- 
duced as  a  long,  equal,  slender,  straight,  blimtly  pointed  lobe. 

Fore  wings  (39 :  19)  fully  two-thirds  as  long  again  as  broad,  the  costal  margin  a 
little  convex  at  the  extreme  base,  beyond  very  slightly  and  regularly  bowed,  the  outer 
angle  but  little  rounded  ofl";  outer  margin  very  slightly  convex  above,  on  the  lower 
third  receding  with  a  little  stronger  curve,  the  general  direction  of  the  margin  about 
5.5°  to  60°  with  the  costal  margin ;  inner  border  straight,  scarcely  concave  in  the  mid- 
dle, the  outer  single  somewhat  rounded  ott'.  Costal  nervure  terminating  jnst  above  the 
tip  of  the  cell;  subcostal  nervure  with  three  branches;  first  arising  somewhat  be- 
yond the  middle  of  the  upper  border  of  the  cell ;  second  about  one-fourth  the  distance 
from  this  to  the  apex  of  the  cell,  the  third  as  far  before  the  apex  of  the  cell  as  the 
basal  separation  of  the  first  and  second  branches,  its  forking  considerably  beyond  its 
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niiiKlle ;  cross  veins  closing  the  cell  transvovsc,  feeble  on  the  inner,  distinct  on  the 
outer  halves;  cell  somewhat  more  tliiin  lialf  as  long  as  the  wing  anil  nearly  four 
times  as  long  as  broad. 

Hind  wings  with  the  costal  margin  having  the  basal  third  rather  strongly  convex, 
beyond  slightly  convex,  tl»e  outer  margin  well  rounded,  rather  full,  though  rounded 
at  the  upper  angle,  the  inner  margin  convex,  the  outer  angle  broadly  rounded.  Sub- 
median  nervure  terminating  next  tlie  anal  angle;  internal  nervure  terminating  near  the 
middle  of  the  inner  border. 

Androconia  round  oval,  witli  a  pedicel  nearly  one-half  the  length  of  the  lamina. 

Fore  tiVtiae  more  than  two-tliinls  the  lengtii  of  tlie  hind  tibiae  and  tlve-sixt!is  the 
length  of  the  tarsi ;  last  joint  of  the  fore  tarsi  like  those  of  the  other  legs  ($),or 
provided  with  connate  claws,  resembling  those  of  Everes  ((?).  Middle  tibiae  five- 
sixths  the  length  of  the  hind  tibiae,  provided  with  short,  tapering,  scaly  spurs. 
First  joint  of  tarsi  scarcely  longer  than  the  three  succeeding  joints  combined,  these 
diminishing  in  regular  ratio,  and  the  tifth  scarcely  longer  than  the  third ;  all  furnished 
beneath  witli  short  and  rather  slender,  not  very  frequent  spines,  arranged  on  the  first 
two  or  three  joints  in  a  triple,  beyond  in  a  double  series,  the  apical  spines  of  each 
joint  larger  tlian  the  others ;  claws  small,  pretty  strongly  falcate,  especially  on  the 
basal  half ,  tapering,  moderately  stout,  finely  pointed;  paronychia  double,  the  upper 
lobe  forming  a  very  slender,  curved,  pointed,  cliitinous  claw,  running  beside  and  slen- 
derer than  the  true  claw,  the  lower  an  equal,  blunt-tipped,  incurved,  ciliate  lamina, 
two  or  three  times  as  long  as  broad ;  pulvillus  wanting. 

Upper  organ  of  male  abdominal  appendages  mostly  formed  of  two  lunate  and  bul- 
late  alations,  united  above  by  their  extremities  and  bearing  beneath  recurved,  acicular, 
lateral  arms.  Clasps  greatly  elongated,  depressed-laminate  beyond  the  bullatc  base, 
apically  truncate  and  bearing  an  incurved  acicular  tooth. 

Mature  caterpillar.  Head  rounded  subquadrate,  deeply  cleft  in  the  middle  above, 
the  triangle  much  more  than  lialf  as  high  as  the  head,  and  higher  than  broad,  sepa- 
rated from  the  cleft  by  a  narrow  space.  Body  arched  longitudinally  in  a  pretty  regu- 
lar curve  with  submoniliform  segments,  descending  more  abruptly  in  front  than 
behind,  the  last  two  or  three  segments  being  somewhat  depressed;  the  first  thoracic 
and  last  abdominal  segments  are  the  longest  and  subequal,  but  also  the  smallest,  as 
thev  are  both  considerably  narrower  than  the  body  in  the  middle  f  viewed  from  above 
the  body  is  regularly  obovate  and  nearly  four  times  longer  than  broad.  The  body  is 
covered  rather  profusely  with  equally  distributed,  very  small,  flaring,  stellate  papillae, 
each  Ijearinga  rather  coarse  and  short,  tajiering,  spiculiferous  hair,  and  with  a  lesser 
number  of  simple  minute  papillae  with  similar  but  shorter  hairs.  Spiracles  minute, 
circular,  those  of  the  seventh  and  eighth  abdominal  segments  on  an  upward  sloping 
line.  Vesicle  of  the  seventh  abdominal  segment  present,  but  no  caruncles  on  the 
eighth.  Legs  and  prolegs  as  usual,  each  of  the  latter  with  from  16-18  slender,  falci- 
form booklets. 

This  group  of  insects  is  fairly  well  represented  throughout  the  north 
temperate  zone,  a  number  of  species  being  peculiar  to  each  continent. 
In  both  it  spreads  from  ocean  to  ocean,  and  over  about  an  equivalent  lati- 
tudinal range.  In  North  America  it  occupies  a  broad  belt,  extending, 
with  some  interruptions,  from  the  Atlantic  coast,  between  Newfoundland 
and  Georgia,  to  the  Pacific,  from  Southern  Californa  to  Southern  Alaska. 
It  has  never  occurred  in  New  England  itself,  but  only  upon  its  borders. 

The  butterflies  are  of  a  violet  hue  above,  lustrous  in  the  male,  purplish 
in  the  female,  and  broadly  (female)  or  very  narrowly  (male)  bordered  on 
the  costal  and  outer  margins  with  dark  brown  ;  beneath  they  are  slate 
gray,  with  a  sinuous,  extra-mesial  series  of  rather  large,  roundish,  black 
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spots  edged  with  white,  a  transverse  dash  at  the  tip  of  the  cell  and,  near 
the  base  of  the  hind  wing,  parallel  to  the  di.scal  dash,  a  couple  of  round, 
black  spots  :  the  subniarginal  markings  found  in  our  other  Lycaenidi  are 
absent. 

So  far  as  their  history  is  known,  tiie  butterflies  are  single  brooded,  fly- 
ing principally  in  July  and  wintering  as  full  grown  caterpillars.*  These 
feed  upon  the  seeds,  both  inuiiature  and  mature,  of  leguminous  plants, 
such  as  Astragalus,  Trifolium,  Coronilla,  Ouobrychis,  Mellilotus,  Anthyl- 
lis  and  Vicia,  but  not  being  known  to  be  provided  with  all  the  abdominal 
glands,  sonae  species  at  least  lacking  those  of  the  eighth  segment,  it  is 
uncertain  whether  or  not  they  are  attended  by  ants.  The  long  life  of  the 
catei'pillar,  sometimes  as  much  as  ten  months,  is  here  the  most  remark- 
able feature. 

The  egg  is  pale  green,  almost  white  from  the  meshes  of  the  raised 
tracery  with  which  it  is  covered,  flattened,  turban-shaped,  and  laid  in  the 
crevices  of  flowers. 

The  caterpillar  is  of  course  onisciform,  tapers  more  than  ordinarily  in 
front,  has  the  terminal  segments  depressed,  and  is  of  a  slender,  oval 
shape,  with  well  marked  segments  ;  it  has  a  dorsal  stripe  and  oblique 
lateral  stripes,  and  in  shape  has  been  compared  to  the  half  of  a  grain  of 
wheat. 

The  chrysalis  is  of  the  ordinary  form,  rather  plump,  with  long  wing- 
cases,  of  a  drab  color,  with  a  dorsal  and  laterodorsal  series  of  dark 
spots  or  interrupted  lines.  One  observed  in  England  by  Mr.  Buckler 
changed  without  spinning  any  silk  whatever. 


EXCURSUS     XXXIV.  —  ORIGIN  OF    VARIETIES  IN  BUTTER- 
FLIES,   POSSIBLE  AND   PROBABLE. 

. . .  From  every  chink, 
And  secret  corner,  wliere  they  slept  away 
The  wintry  storms — or  rising  from  their  tombs, 
To  higher  life — by  myriads,  iorth  at  once, 
Swarming  they  pour";  of  all  the  varied  hues 
Their  beauty-ljeaming  parent  can  disclose. 
Ten  thousand  forms !  ten  thousand  different  tribes ! 
People  the  blaze. 

TnoT.lso'S.— Summer. 

Probably  there  is  no  group  of  animals  in  which  the  study  of  variations 
can  be  pursued  to  as  good  advantage  as  butterflies.  For  here  the 
opportunities  for  the  action  of  natural  selection  are  at  the  highest  mark, 
and  we  see  the  result  in  the  infinite  variety  and  beauty  of  these  delicious 
creatures.  They  live  several  separate  lives  in  the  course  of  one,  and  in 
each   the   forces   of  nature   have  new  and  distinct  play.      Many  of  them 

•Boisduval,  however,  states  that  the  Euro-      he  describes  the  latter,  he  must  have  known 
pean  N.  cyllarus  winters  as  a  chrysalis ;  and  as       it  at  its  proper  season. 
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undergo  tlie  cycle  of  their  cliangcs  luove  tlian  once  n  year,  and  thus  oj)j)or- 
tunities  are  not  only  niulti[)lied  but  varied. 

Ordinary  variation,  due  to  unknown  or  diverse  causes,  as  well  as  that 
which  springs  from  latitudinal  range  and  distinct  climatic  influence,  ap- 
pears in  butterflies  as  iu  other  creatures.  In  these  cases  we  suppose 
advantageous  variations  to  be  perpetuated  and  intensified  by  the  survival 
of  the  fittest,  through  the  laws  of  inheritance.  By  slow  accretions,  a 
species  multiplies  into  varieties,  each  departing  from  the  other  and  from 
the  original  tyvie,  until  all  become  firndy  fixed  as  species,  again  to 
undergo  division.  Now  just  as  tiie  climatic  influences  of  latitude  ap- 
pear to  be  an  important  factor  in  the  development  of  new  forms,  so 
the  difference  of  the  seasons  may  work  similar  alterations  in  double 
brooded  butterflies  ;  we  have  merely  to  suppose  the  zebra  swallow-tail,  for 
example,  to  hibernate  exclusively  in  the  imago  state,  to  fix  the  variety 
I.  a.  ajax  as  the  only  form  that  will  survive  ;  on  the  other  hand,  let  the 
insect  hibernate  as  now  in  the  chrysalis  and  be  only  single  brooded,  and 
this  form  would  become  extinct ;  suppose  again  both  features  to  liold  with 
different  sets  of  individuals,  gradually  comnumicatiug  this  tendency  in 
greater  and  greater  force  to  tlieir  offspring,  and  we  should  behold  the 
spring  and  summer  varieties  changed  to  separate  species.  This  is  one  ex- 
ample of  a  mode  in  which  seasonal  dimorphism  may  become  an  originator 
of  new  forms.  It  is  plain  that  entirely  similar  results  may  follow  from 
unequal  letliargy  in  one  brood  of  caterpillars,  such  as  we  find  in  the 
fritillaries  and  the  crescent  spots. 

Ordinary  dimorphism  again,  or  the  appearance  of  different  varieties  in 
each  brood,  running  through  both  sexes,  must  surely  be  a  precursor  of  a 
division  in  the  species;  no  doubt  the  change  is  gradual,  so  that  cen- 
turies of  direct  experimentation  would  throw  no  light  upon  the  change ; 
but  we  have  only  to  suppose  each  form  breeding  true  to  itself  and  the 
eeparatitm  w-ill  be  accomplished.  In  the  case  of  the  violet-tip,  we  have 
two  strikingly  different  forms,  which  may  be  distinguished,  not  only  by 
their  coloring  and  markings,  but  even  by  the  form  of  the  wings  and  the 
sculpture  of  the  hai'd  pai'ts  of  the  abdomen  ;  in  fact,  we  hav-e  two  forms, 
permanently  distinct  from  each  other,  to  which  we  cannot  apply  the  name 
of  species  simply  because  we  know  they  have  the  same  immediate  parent- 
age ;  we  can  hardly  doubt  that  the  separation  of  this  species  is  nearly 
accomplished. 

The  same  may  be  aflSrmed  of  antigeny  ;  we  find  melanic  antigeny  both 
partial  and  complete ;  in  its  partial  condition  in  our  spring  azure  it  grows 
more  and  more  nearly  perfect  as  we  pass  southward  :  we  see  its  form  fixed 
in  some  species,  and  in  others  the  melanic  feature  has  been  superinduced 
upon  the  opposite  sex.  The  same  is  true  of  structural  antigeny.  Some 
species,  which  we  can  hardly  doubt  have  had  a  common  ancestor,  scarcely 
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dift'ei- from  each  otliLT  excepting  in  the  character  of  their  antigenic  pecu- 
liarities, and  this  accounts  for  the  close  resemblance  of  the  females  of 
allied  species  of  skippers.  Origin  through  antigeny  probably  occurs  with 
other  animals,  but  in  butterflies  it  must  be  unusually  common.  So,  too, 
witii  mimicry.  The  viceroy  and  the  red-spotted  purple  are  nearly  identi- 
cal in  all  their  earlier  stages,  and  yet  utterly  diverse  in  the  perfect  but- 
terfly ;  both  must  have  sprung  from  a  common  source,  from  which  the 
viceroy  has  diverged  through  mimicry  in  its  final  stage. 

Some  naturalists  would  doubtless  add  here  as  a  prime  force  in  the  origi- 
nation of  new  forms,  that  presumed  sphere  of  sexual  selection  which  traces 
to  it  as  a  cause  all  those  differences  in  color  and  pattern  displayed  by  the 
two  sexes  ;  for  it  is  a  canon  of  their  belief  tliat  most  of  the  exquisite 
beauty  of  the  wings  of  butterflies  has  arisen,  as  Darwin  has  shown 
good  reason  to  be  the  case  with  the  brilliant  coloring  of  birds,  tlirough 
sexual  selection,  the  handsomest  winning  the  day.  The  application, 
however,  of  any  such  theory  to  butterflies  is  effectually  estopped  by  the 
statement  of  two  facts.  First,  that  the  latest  experimental  researches  of 
physiology  show  that  buttei-flies  have  no  power  of  vision  distinct  and  defi- 
nite enough  to  enal)le  them  to  distinguish  the  delicate  patterns  on  the 
wiuffs  of  their  consorts,  butonlv  masses  of  color.  Second,  that  both  col- 
oriiig  and  pattern  as  delicate  and  as  minute  as  that  of  tlie  winged  butterfly 
is  found  in  very  many  of  their  caterpillai's,  whose  power  of  vision  (through 
simple  and  not  compound  eyes)  must  be  of  an  immensely  inferior  grade — 
probably  one  that  can  simply  distinguish  vaguely  the  near  presence  of 
objects  througli  tlicir  perception  of  liglit  and  darkness. 

Allusion  has  been  made  above  to  the  differences  observable  in  the  male 
abdominal  appendages  of  some  varieties.  Now  as  no  two  species  of  but- 
terfly agree  in  the  structure  of  these  appendages  it  would  appear  as  if  these 
differences  were  of  exceptional  importance  and  had  been  given  them,  as 
Dufour  has  remarked,  as  "the  guarantee,  the  safeguard  of  legitimate 
pairing."  The  differences  are  sometimes  feeble,  sometimes  extraordinary  ; 
there  is  every  grade  between  these  extremes  and  the  differences  are  very 
^'aried  in  ch.aracter.  Here  then  especially  we  have  a  foundation  for  that 
physiological  isolation,  not  absolute  but  overpowering,  which  Romanes  has 
80  well  urged  as  one  of  the  principal  elements  in  the  origination  of  species, 
an  isolation  which  has  nearly  or  quite  the  same  force  as  geographical  se- 
gregation, of  whose  influence  there  is  no  doubt  on  any  hand.  The  causes 
of  this  variation  in  these  organs  we  can  hardly  conjecture;  the  amouut  is 
immensely  greater  than  the  difference  in  any  other  structural  feature,  as 
may  be  seen  by  our  plates.  Considering  how^  closely  these  parts  are  con- 
nected with  the  generative  functions,  their  importance  as  a  basis  for  the 
origination  of  new  forms  and  as  a  basis  as  well  in  the  classification  of 
forms  already  originated  can  surelv  not  be  doubted. 


\ 


NOMIADES  COUPERI— The  sUver  blue.* 

Glaucopsyche    couperi   Grote,  Bull.  Buft',  Lycaena    lijgdamns    Doubl.,   List.     Lep. 

80C.  nat.  sc,  i :  185  (1S73) ;— Scudd.,   ibid.,   i:  Brit,  mils.,  ii :  45  (1847). 

198(1874).  Lycaena  afra  Edw..  Can.  ent.,   xv:  211 

Nomiades  couperi  Scudd.,  Can.  ent..  viii;  (ISS-S).                                       ^ 

22-23  (187()).  Figured  by  Glover,  111.  N.  A.  Lep.,  pi.  H, 

Lycaena   pembina  Edw.,  Syn.  N.  Amer.  fig.  6,  ined. 
butt.,  37  (1871);— Streck.,  Lep.,  69,  84,  pi.  10, 

figs.  10. 10,  11  (1874).  (Not  Lye.  perabina  Edw.,  Proc.  Acad.  nat. 

Glaucopsyche  pembina  Scudd.,  Syst.  rev.  sc.    Phil.  (lSfr2) ;  nor  Lye.  lygdamus  Doubl., 

Am.  butt.,  34  (1872).  Entom.  (1841).) 

A  white-faced  hornet  hurtles  by, 
Lags  a  turquoise  buttertiy, — 
One  intent  on  prey  and  treasure, 
One  afloat  on  tides  of  pleasure! 
BIaurice  Tiiompsox.— /»  Haunts  of  Bass  and  Bream. 

On  the  first  view  to  say,  to  swear,  I  love  thee. 

Shakespeare. — Midsummer-Nig /it's  Dream 

Imago  (14  :  8,  10).  Head  covered  with  black  scales,  a  narrow  circlet  of  white  sur- 
rounding the  eyes  with  the  exception  of  the  antcunal  spaces  and  connected  across  the 
lower  part  of  the  front  by  a  white  band ;  middle  of  thfs  front  and  summit  with  a 
longitudinal  row  of  very  long,  rather  profuse,  whitish  hairs  and  with  a  few  similar 
ones  at  the  back  of  the  sides  arching  forwards.  Palpi,  excepting  apical  joint,  white 
at  the  sides,  black  above,  with  a  long  fringe  of  mingled  black  and  white  hair-like 
scales,  the  black  preponderating  apically.  the  white  toward  the  base ;  apical  joint 
blackish,  white  along  the  inside  and  at  the  tip:  antennae  blackish  brown,  the  joints 

•This  name  was  given  independently  to  this  butterfly  by  Gosse  and  myself. 


\ 
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\Ve  have  presented  hut  few  examples,  but  these  will  be  sufficient  to 
show  in  how  many  ways  butterHies  may  vary  and  how  these  variations 
may  be  appropriated  for  the  development  of  species,  the  distinctions  be- 
coming gradually  intensified  into  complete  and  permanent  diversity. 
This  is  natural  selection.  And  by  the  avidity  with  which  natiu-al  selection 
seizes  every  possible  variation  to  produce  new  forms,  one  would  fairly 
suppose  that  its  constant  action  would  lead  to  endless  variety.  Now  if  on 
this  theory  we  should  maintain  that  all  existing  forms  of  animal  life  have 
sprung  from  a  few  original  sources,  then  we  maj-  fairly  conclude  that  nat- 
ural selection,  by  itself  alone,  would  also  lead  to  inextricable  confusion, 
through  which  it  would  be  impossible  now  to  trace  one  thread  of  harmony. 
That  it  is  not  so,  that  the  groupings  and  relations  of  structure  among 
animals  are  clear  to  the  human  mind,  that  they  present  an  orderly  arrange- 
ment and  a  harmonious  intercombination  which  appeals  to  his  intellectual 
powers,  is  sufficient  proof  that  natural  selection,  with  all  its  wondrous  and 
pervading  power,  acts  under  law,  a  law  of  evolution,  which  is  no  slave  to 
the  forces  of  nature,  but  brings  them  into  subservience  to  its  ends,  a  law 
which  is  working  out  the  plans  of  a  Supreme  Intelligence,  by  ways  which 
man  may  apprehend,  but  has  not  yet  comprehended. 


\, 
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*;  of  the  stem  broadly  .-inmilated  witli  white,  tiiised  witli  yellowish  so  as  sometimes  to 
f  occupy  tlie  whole  basal  half  of  the  joint,  particularly  on  the  basal  half;  club  black- 
ish, two  or  three  apical  joints  e.xceptin-;  the  last  whitish  above,  the  whole  of  the 
extreme  under  surface  whitish.     Tonfrue  luteo-testaceous,  a  little  infuscated  laterally. 

Thorax  covered  above  with  very  long,  silvery  gray,  profuse  hairs,  tinged  more  or 
less,  and  especially  on  the  wing  covers,  with  bluish;  below  gray  with  blackish  and 
whitish  scales  and  covered  with  rather  long,  brownish  yellow  hairs.  Legs  dull  silvery 
gray,  more  or  less  marked  minutely  with  blackish,  the  tibiae  and  tarsi  more  or  less  dis- 
colored above,  the  basal  half  of  all  but  the  basal  joints  of  the  latter  blackish  brown 
above.     Spurs  rcddisli  at  tip  ;  spines  blackish  ;  claws  reddish  brown. 

Wings  bright  lustrous,  somewhat  greenish  violet,  the  veins  with  a  hoary  aspect;  the 
costal  Ijorder  of  fore  wings  very  narrowly,  especially  at  base,  the  outer  border  of 
botli  wings  narrowly  edged  with  black  or  blackish  brown  (<?) ;  or  of  a  darker  more 
purplish  violet,  broadly  bordered  on  the  costal  and  outer  margin  with  blackish  brown, 
and  having  the  tip  of  the  cell  marked  iu  the  fore  wings  by  a  narrow  transverse  black- 
ish streak  and  the  outer  margin  of  both  wings  narrowly  edged  with  blackish  (?). 
Costal  edge  of  fore  wings  pale  gray  ;  inner  border  of  hind  wings  pale.  Fringe  brown- 
ish fuscous  on  the  basal,  pale  on  the  apical  half. 

Bcncatli  uniform  pale  slate  brown,  almost  wholly  lustreless;  the  outer  extremity  of 
the  cell  is  marked  by  a  slender,  transverse,  bent,  black  streak,  edged  with  white.  Fore 
iciiujs  with  a  transverse  row  of  six  roundish  black  spots  encircled  with  whitish,  each 
occupying  the  width  of  an  interspace,  crossing  the  middle  of  the  outer  third  of  the 
wing,  the lowermcst  spot,  iu  the  medio-submedian  interspace,  double;  excepting  the 
lowermost,  which  is  just  beneath  the  one  above  it,  they  are  arranged  in  a  curving  row, 
the  convexity  outward,  the  outermost  removed  by  its  own  width  from  a  line  connect- 
ing the  extremes;  the  outer  border  is  narrowly  edged  with  a  double  bordering,  the 
outer  half  dark  brown,  the  inner  lialf  pale.  Fringe  brown,  pale  at  extreme  tip.  Hirid 
wings  with  a  moderately  small  black  spot  encircled  with  white  in  the  costo-subcostal 
interspace,  just  within  the  first  divarication  of  the  subcostal,  and  a  smaller  similar 
spot  in  tlie  middle  of  the  lower  half  of  the  cell;  in  the  middle  of  the  outer  two-fifths 
of  the  wing  there  is  a  transverse  tortuous  row  of  eiglit  roundish  black  spots  encircled 
with  white,  that  in  the  medio-submedian  interspace  double,  that  in  the  upper  subcos- 
tal sometimes  absent,  nearly  uniform  in  size,  each  occupying,  with  its  border,  from 
one-half  to  the  whole  of  the  width  of  an  interspace,  usually  rather  smaller  than  the 
corresponding  spots  on  the  fore  wings  ;  that  in  the  upper  subcostal  interspace  is  sit- 
uated in  the  middle  of  its  interspace ;  that  in  the  costo-subcostal  is  removed  inwards 
by  nearly  its  own  width;  the  others  form  two  similar  and  regular  curves,  the  lower 
median  forming  a  portion  of  either,  the  lowtr  subcostal,  lower  median  and  submedio- 
internnl  b^nng  in  one  line,  the  others  in  another  removed  farther  outward  by  nearly 
tlieir  own  width ;  that  in  the  lower  median  interspace  is  exactly  beneath  the  middle  of 
the  middle  median  nervule ;  the  outer  margin  and  fringe  are  exactly  as  in  the  fore  wing. 

Abdomen  above  very  dark  brown  with  frequent  long  pale  hairs  and  on  the  sides, 
and  particularly  at  the  tip  of  the  abdominal  joints,  frequent  pale  scales;  beneath  very 
pale  yellowish.  Upper  organ  of  male  appendages  (34:30,  31)  with  the  apex  of  the 
lunate  lateral  alations  roundly  angled,  the  lateral  arms  rather  short,  roundly  bent  in 
the  middle  and  tapering  throughout.  Clasps  extending  rather  beyond  the  upper 
organ,  viewed  from  tlie  side  somewhat  bullate  at  base,  tapering  rapidly  in  the  middle 
and  produced  to  a  .slender  tip;  but  seen  from  beneath  they  are  depressed,  equal 
througliout,  and  bear  at  the  outer  angle  an  acicular  spine  which  lies  along  the  trun- 
cate apex  and  is  scarcely  so  long  as  the  breadth  of  the  same. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  5  nmi. 

.Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

Length  of  fore  win^-'s 

1.5. 
7.5 
4. 
2.C6 

15. 
7.5 
4. 
2.G5 

16. 
8. 
4.4 

15. 

hind  til]iae  and  tarsi., 
fore  tibiae  and  tar.si.. 
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Secondary  sexual  peculiarities.  Bositlcs  the  iliHureiice  in  the  colors  of  the  upper 
surface  of  tlie  wings  slunvn  in  tlic  two  sexes,  the  androcouia  (46:  28),  scattered  over 
the  upper  surface  of  tlic  winijs,  liave  a  lamina,  very  regular  sliort  oljovate  in  sliapo,  tlie 
breadtli  about  tliree-fourtlis  tlie  leujilli,  fnrnislied  witli  eiglit  to  ten  parallel  rows  of 
bead-like  spots  and  supported  l)y  a  tapering  |)edieel  nearly  half  as  long  as  the  lamina 
(represented  too  short  on  the  plate)  ;  the  latter  al)out  .00025  in  breadtli. 

Caterpillar.  Last  staffe.  Head  very  small,  brownish  black.  Body  above  delicalo 
pink  or  llesh  color,  thickly  covered  with  very  short,  fine,  pink  hairs  scarcely  visible 
witliout  a  magnifying  glass,  a  brownish  red  dorsal  line  from  [second  thoracic]  to 
terminal  segments,  widest  and  darkest  on  anterior  segments.  [First  thoracic]  seg- 
ment pinkish  anteriorly,  with  a  patch  of  dull  green  behind  just  In  front  of  the  dark 
dorsal  line  on  [next]  segment.  On  each  side  are  eiglit  short  brownish  red  lines,  those 
on  [thoracic]  segments  being  placed  nearly  parallel  with  the  dorsal  line,  those  behind 
extending  oblupiely  down  the  sides  and  edged  above  with  dull  white.  A  lateral  line 
of  dull  white  close  to  under  surface  extending  on  each  side  from  [second  thoracic]  to 
terminal  segments,  fainter  on  anterior  sogments.  Under  surface  greenish  .along  the 
middle  bordered  with  piuk,  which  shades  gradually  into  a  pinkish  red  line,  lying  close 
to  the  white  one  which  forms  tlie  boundary  of  upper  surface ;  [legs]  greenish  faintly 
tipped  with  brown ;  prolegs  green.     [Length,  12.5  mm.] 

Specimens  less  than  half  grown  have  a  decidedly  greenish  tint,  with  a  dark,  red- 
dish brown  dorsal  line ;  the  lateral  lines  witli  that  close  to  under  surface  are  of  a 
whitish  green  with  a  tinge  of  yellow;  under  surface  dark  green  with  a  brownish  red 
line  underlying  the  greenish  white  one  which  borders  the  upper  surface.  Half  grown 
specimens  are  pinkish  with  a  tint  of  green,  as  they  grow  older  they  gradually  assume 
the  delicate  piuk  of  the  full  grown  specimen.  (Saunders). 

Presumed  to  belong  to  this  species. 

Distribution  (24:7).  Little  is  yet  know^n  of  the  distribution  of  this 
ehanuing  butterfly,  but  it  evidently  belongs  to  the  Canadian  fauna  and  is 
undoubtedly  more  abundant  in  the  northern  than  in  the  southern^iortions. 
Most  of  the  localities  from  wliich  it  is  reported  lie  near  the  annual  isotherm 
of  35°.  Passing  from  the  east,  westward,  these  are  Carbonear  Isl., 
Newfoundland  (Gosse),  Musquaro  (01'  W.),  other  jjarts  of  southern 
Labrador  and  Anticosti  (Couper),  Godbout  River,  mouth  of  the  St. 
Lawrence,  common  (Corncau),  Cacouna  on  the  south  side  of  the  St. 
Lawrence  (Saunders),  ^lartin's  Falls,  Albany  River  (Brit.  Mus.),  Lake 
Superior  (Geddcs),  Lake  Winnipeg  (Scudder),  Brandon,  Man.  (Geddes), 
Bow  River  Country,  Rocky  Mountains  (Geddes),  upper  Saskatchewan 
(Geddes),  lower  Saskatchewan  (Scudder),  Cassiar  trail  near  Dease 
Lake,  Lat.  58'  23'  N.,  130'  11  W.  (Dawson)  and  the  upper  Liard  River 
(Dawson). 

It  has  never  been  taken  in  New  England,  or  indeed  in  the  United 
States,  but  the  proximity  of  the  locality  Cacouna  naturally  leads  us  to 
suppose  that  it   may  occur  in  the  extreme  northern  portions. 

Food  plant.  The  caterpillar,  described  above  by  Mr.  Saunders,  is 
only  conjectured  by  him,  but  witli  strong  probability,  to  belong  to  this 
species  ;  it  was  found  feeding  on  Vicia  cracca  Linn.,  one  of  the  Legumi- 
nosae. 

Life  history.     The  memoranda  at  hand  are  too  meagre  to  establish  any 
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definite  statement  of  the  liistory  of  tliis  insect;  they  are  as  follows:  Dr. 
Dawson  took  specimens  on  the  Cassiar  trail  in  the  high  north  on  June  4, 
on  the  Liard  Uivor  June  26,  Couper  in  southern  Labrador  June  19  and 
21,  Corneaii  found  tlieui  common  at  Godbout  June  23,  Couper,  common 
and  in  good  condition  at  Musquaro  on  July  4,  Fletcher  one  rubbed  speci- 
men at  Nepigon  a  day  or  two  later,  Gosse  took  them  in  Newfoundland, 
July  10,  and  at  Cacouna  Saunders  took  two  sjjccimens,  one  fair  and  one 
rubbed,  besides  half  grown  and  mature  caterpillars  (presumably  of  this 
species)  on  July  19.  With  the  exception  of  the  first  mentioned  (in  which 
there  is  no  possibility  of  error)  all  lead  to  the  presumption  that  the  insect 
winters  as  a  full  grown  larva,  changes  to  chrysalis  late  in  May  or  early  in 
June,  appears  on  the  wing  in  the  latter  half  of  the  month,  flics  for  a  full 
month,  laying  eggs  during  the  greater  part  of  that  period,  giving  the 
best  of  the  summer  to  the  growth  of  the  caterpillar. 

Since  writing  the  above  Mr.  Fletcher  tells  me  that  the  seasons  at  Dease 
Lake  (ten  miles  west  of  which  Dawson's  specimens  were  taken)  are  about 
the  same  as  those  of  Ottawa ;  the  same  plants  were  in  flower  that  June 
and  upon  the  same  dates  in  the  two  places,  while  the  season  of  both  places 
would  be  in  advance  of  that  of  the  Labrador  coast  or  of  Nepigon.  Per- 
haps this  sufficiently  explains  the  difference  in  the  dates,  and  should  lead 
us  to  judge  that  the  butterfly  in  the  more  favored  localities  normally  flies 
the  first  of  June. 

Desiderata.  This  is  one  of  our  butter-flies  whose  home  is  so  far  in  the 
north  that  we  may  say  that  everything  about  its  history  and  its  early 
stages  is  needed  information.  Our  knowledge  of  the  larva  is  at  best  con- 
jectural, and  the  dates  of  its  seasons  are  only  those  of  a  few  errant  cap- 
tures. The  above  statement  of  what  is  probable  may  form  a  ground  work 
only  for  further  enquiry.  Haunts,  character  of  flight  and  habits  both 
of  butterfly  and  caterpillar  are  quite  unknown  ;  any  opportunity  of  ob- 
taining the  caterpillars  on  their  natural  food  plants  should  be  made  use  of 
for  discovering  what  parasites  it  has,  whether  it  is  attended  by  ants,  and 
whether  it  is  possessed  of  both  classes  of  abdominal  glands. 

LIST  OF  ILLUSTBATIONS.-NOMIADES  GOUPEBI. 


General.  Pl.34,figs.30,31.  Male  abdominal  appendages. 

PI.  24,  fig.  7.    Distribution  in  North  America,  39:  19.    Neuration. 

Imar/o.  46:28.     Androconium. 

PI.  14,  fig.  8.    Male,  both  .surfaces.  55 : 6.    Side  view  with  head  and  appendages 

10.    F(^male,  both  surfaces.  enlarged,  and  details  of  leg  structure. 
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RUSTICUS   IIUBNER. 

Kusticus  Ilabii.,  Tout.  (1800).     Ti/pe. — Pap-aryus  Linn. 

I  recognize 
Tlic  iiRitlis,  with  tli;it  fjroat  overpoise  ot  wings 
Wliiili  njiike.s  a  niyslery  of  tlieni  how  atull 
'riuy  ran  stoii  llyiiijc:  luillerllii's,  that  hear 
Upon  tlii'ir  Vilne  wind's  sncli  rod  enihers  roinul. 
They  seem  to  srorili  the  lilueuir  into  holes 
Eiieh  flight  they  talvO. 

E.  B.  Bhowning.— yljtrorn  Leigh. 

mago  (55:7).  Head  sninll,  densely  covered  -witli  seales.^vhicli  form  a  tuft  heliind 
the  .inteniiae;  proviiled  also  sparsely  on  the  upper  half  of  the  front  witli  sliort,  curv- 
ing, erect  hairs.  Front  flat,  very  slightly  tumid  beneath,  scarcely  surpassing  the  front 
of  the  eyes;  above  hollowed  in  the  middle,  with  a  broad  longitudinal  gi-oove; 
scarcely  half  as  high  again  as  broad,  fully  as  broad  as  the  eyes;  the  sides  parallel, 
the  upper  border  squarely  excised,  its  angles  rather  largely  hollowed  in  front  of  the 
antennae;  lower  border  strongly  rounded.  Vertex  not  tumid,  well  rounded  longitu- 
dinally, rather  suddenly  and  broadly  elevated  behind  the  antennae,  as  their  support; 
separated  from  the  occiput  by  a  not  very  distinct,  because  tortuous,  broad  and  not 
very  deep  transverse  channel,  the  sides  of  which,  about  equally  abrupt,  form  a  right 
angle  with  each  other;  occiput  longitudinally  excised  iu  the  middle.  Eyes  not  very 
large  nor  full,  entirely  naked.  -Vntennae  inserted  rather  in  advance  of  the  middle  of 
the  summit,  separated  by  a  space  barely  equalling  the  diameter  of  the  first  joint, 
scarcely  longer  than  the  abdomen,  composed  of  about  thirty-two  joints,  of  which  the 
last  twelve  or  thirteen  form  the  club,  which  is  nearly  three  times  broader  than  the 
stalk,  four  or  five  times  longer  than  broad,  very  gradually  increasing  in  diameter,  the 
last  two  joints  forming  the  bluntly  rounded  tip.  Palpi  slender,  compressed,  nearly, 
if  not  quite,  twice  as  long  as  the  eye,  the  terminal  joint  very  slender,  scarcely  more 
than  one-third  as  long  as  the  iniddle  joint  and  clothed  only  with  recumbent  scales; 
other  joints  heavily  scaled  and  also  thinly  fringed  with  rallur  long,  forward  reaching, 
erect,  coarse  hairs,  narrowly  compressed  in  a  vertical  plane. 

Patagia  scarcely  tumid,  a  little  arched,  slender,  about  two  and  a  half  times  longer 
than  broad,  the  inner  border  considerably  curved,  the  outer  bent,  tapering  considera- 
bly, bnt  the  apical  two-fifths  equal,  moderately  slender,  bent  a  very  little  outward  and 
bluntly  ronnded  at  tip. 

Fore  wings  (39:  18)  fully  three-fourths  as  longagain  as  broad,  the  costal  margin 
strongly  and  rather  abruptly  convex  at  base,  beyond  nearly  straight,  scarcely  convex, 
the  extreme  tip  sloping  downward;  outer  margin  rather  strongly  and  regularly  con- 
Tex,  its  general  direction  at  an  angle  of  about  55'^  with  the  middle  of  the  costal 
border,  the  upper  angle  abrupt  but  rounded,  the  lower  well  rounded  off,  inner  margin 
straight.  Costal  nervure  terminating  a  little  before  the  tip  of  the  cell;  subcostal 
•with  three  superior  branches;  first  arising  a  little  beyond  the  middle  of  the  cell, 
second  at  nearly  one-third  the  distance  from  this  to  the  apex  of  the  cell,  the  third  as 
In  Nomiades,  but  forking  before  the  middle  of  its  course;  veins  closing  the  cell 
excessively  feeble  throughout,  bent  at  a  slight  angle;  cell  somewhat  more  than  half 
as  long  as  the  wing,  and  fully  four  times  as  long  as  broad. 

Hind  wings  with  the  costal  margin  a  little  convex  on  the  basal  third,  beyond 
scarcely  convex,  the  outer  margin  well  ronnded,  fullest  in  the  anterior  half  and 
especially  in  the  $  ,  the  inner  border  a  little  convex,  the  apical  half  slightly  excised, 
the  angle  very  broad,  ronnded  off.  Submcdian  nervure  terminating  at  the  anal  angle ; 
Internal  nervure  terminating  a  little  beyond  the  middle  of  the  inner  border. 

Androconia  flattened,  oval  in  shape,  almost  alike  at  the  two  ends,  the  pedicel 
scarcely  tapering. 
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Fore  tibiae  a  little  more  than  live-eights  the  length  of  the  hind  tibiae,  the  tarsi 
either  scarcely  (<J)  or  nearl.v  one-third  (?)  longer  than  the  tibiae,  but  tibiae  and 
tarsi  combined  about  equal  in  the  two  sexes ;  apical  appendages  of  the  last  tarsal 
joint  eitlier  like  those  of  the  other  legs  (  ?  )  ;  or  the  claws  connate,  forming  a  single, 
conical,  appressed  hook,  broad  at  base,  scarcely  curving,  longer  than  normal,  and  the 
paronychia  and  pnlvillns  wanting  (^);  in  other  respects  the  fore  legs  do  not  difler 
m.atcrially  in  structure  from  the  other  legs,  but  they  are  shorter,  not  quite  so  crowded 
with  spines,  those  of  the  tibiae  being  very  few  and  scattered,  and  the  tibial  spurs, 
although  not  small,  are  naked.  Middle  tibiae  scarcely  four-lifths  the  length  of  the 
hind  tibiae  and  armed  beneath  with  a  double  row  of  short,  very  distant,  delicate 
spines,  and  at  the  tip  with  a  pair  of  not  very  long,  scaly  spurs.  First  joint  of  tarsi 
nearly  equalling  all  the  rest  combined,  the  second,  third  and  fourth  diminishing  regu- 
larly, the  Hfth  scarcely  so  long  as  the  second,  all  furnished  beneath  with  a  mass  of 
long  and  slender,  crowded,  tapering  spines,  mostly  confined  to  two  rows  beyond  the 
basal  joiut,  the  apical  ones  of  each  joint  longer,  spur-like;  claws  small,  moderately 
slender,  rather  strongly,  but  not  regularly,  curved,  being  bent  before  the  middle  and 
slightly  hooked  at  the  tip,  tapering,  finely  pointed,  and  having  at  the  base  a  large, 
rounded,  slightly  produced,  compressed  lobe;  paronycliia  double,  the  superior  lobe 
nearly  as  long  as  the  claw,  tapering,  slender,  but  little  curved,  the  inferior  nearly  as 
long  and  slender,  nearly  equal,  bluntly  pointed,  curving  a  little  inward  and  strongly 
forward ;  pulvillus  wanting. 

Male  abtlomiual  appemlages  with  the  lateral  alations  extended  backward  as  parallel, 
tapering  spines,  slightly  buUate  at  base,  the  lateral  arms  excessively  slender,  long 
and  delicate,  beut  about  the  middle.  Clasps  of  unusual  breadth  .and  uniformity,  termi- 
nating in  a  very  blunt  angle  and  a  double  point. 

Egg.  Twice  as  broad  as  high,  flattened,  turban-shaped,  the  upper  surface  almost  per- 
fectly flat  and  extending  far  toward  the  strongly  convex  sides;  lower  surface  scarcely 
arched;  sides  covered  with  a  tracery  of  subtriangular  or  triangular  cells  with  com- 
pressed, equal  walls,  considerably  thickened  but  scarcely  elevated  at  the  points  of 
convergence  of  the  lines  of  the  triangles.  Above,  the  cells  are  smaller  and  more 
rounded  (subcircnlar  or  oval),  the  walls  thicker  and  lower  and  entirely  uniform  in 
heiglit,  with  no  such  enlargements  at  tlie  junction  of  lines.  The  raicropyle  rosette  is 
a  suulcen  basin  of  entirely  similar  cells,  but  ou  a  diminutive  scale  and  forming  only  a 
delicate  tracery. 

Caterpillar  at  birtli.  Head  generally  wholly  exserted,  deeply  cleft  posteriorly 
between  the  hemispheres,  a  little  augulate  at  its  widest  part;  frontal  triangle  very 
large,  considerably  more  than  half  as  high  as  the  head  and  much  higher  than  broad. 
Body  triangularly  subcylindrical,  the  dorsal  region  narrowly  depressed,  the  first 
thoracic  segment  more  arched,  the  last  abdominal  segment  greatly  flattened,  with  a 
transversely  oval,  sunken,  central,  chitinons  area.  Legs  rather  long  and  slender  with 
slender,  curving,  pointed  claws.  Whole  surface  of  the  body  scabrous  M'ith  minute  stel- 
late papillae.  The' following  is  the  arrangement  of  papillae  and  auuuli  in  which  all  the 
serial  hairs  are  blunt  tipped :  first  tlioracio  segment  with  a  strongly  arcuate  series  of 
eight  or  nine  papillae,  bearing  forward-curving,  spiculiferous  hairs  ;  on  either  side  an 
oblique  row  of  three  similar  papillae,  aud,  enclosed  posteriorly  in  the  arcuate  embrace  of 
the  first  mentioned,  a  number  of  larger  and  smaller  chitinous  anuuli  in  three  short,  trans- 
verse rows,  the  hindmost  contaiuiug  also  a  pair  of  laterodorsal,  hair-emitting  papillae. 
Second  thoracic  segment  with  a  pair  of  laterodorsal  papillae,  anteriorly  placed  and 
bearing  forward-curving,  long  hairs,  a  similar  lateral  pair,  and  a  single  anterior  infra- 
lateral  circlet  besides  tlie  appendages  to  be  mentioned.  The  eighth  abdominal  seg 
ment  has  a  conspicuous,  strongly  arcuate  series  of  numerous  papillae,  the  concavity 
forwards,  the  papillae  irregularly  ranged  and  eich  bearing  a  backward  sweeping  hair. 
Common  to  nianj'  segments  are  the  following:  a  laterodorsal  series  of  closely  anterior,- 
small  annnli  from  the  third  thoracic  to  the  seventh  abdominal  segments  inclusive,  high, 
central,  laterodorsal  papillae,  with  a  very  long,  backward  sweeping  and  curving  hair 
on  the  second  thoracic  to  the  eighth  abdominal  segments,  those  ou  the  thoracic  seg- 
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meiits  more  widely  separated  than  on  theabdomiunl;  small  papillae  with  comparatively 
sliort,  baclvward  directed,  subrecumbcnt  hairss  just  behind  tlie  preceding,  on  the  sec- 
ond thoracic  to  the  sixth  abdou\inal  segments;  next,  a  lateral  series  of  anterior, 
central,  large  annuli  (becoming  infnilateral  on  tlio  third  tluiriuic,  higli  snpralatcriil  on 
the  sixth  to  eiglitli  abdominal,  and  very  large  on  tlie  sixtli  a))iloniinal  segments)  extend- 
ing from  the  second  tlioracic  to  the  eiglith  abdominal  segments;  an  infralateral  series 
of  smaller  circlets  on  tlie  tii'st  to  seventh,  but  becoming  larger  and  lateral  on  the  sixth 
to  seventh  abdominal  segments;  a  laterostigmatal  series  of  minute  annuli,  two  to  a 
segment,  the  anterior  the  lower,  on  the  llrst  six  abdominal  segments,  found  also,  but 
carried  higher  up  and  the  hinder  greatly  enlarged,  on  the  seventh  abdominal  segment; 
also  ou  the  second  thoracic  segment,  but  at  same  level  and  the  anterior  one  only ; 
Anally,  a  ventrostigmatal  series  of  three  high  papillae,  eadi  bearing  a  hair,  placed  in  an 
oblique  series  :  the  anterior  lowest  and  bearing  a  comparatively  short,  straight,  granu- 
lated hair,  directed  outward  anil  a  little  forward ;  the  middle  a  larger,  straight,  granu- 
lated hair  directed  outward;  and  the  posterior  the  shortest,  a  gently  curved,  gently 
clubbed,  smooth  hair,  directed  backward  and  outward.  Vlate  71,  fig.  4  is  wrong 
in  making  the  infralateral  and  laterostigmatal  lenticles  into  short  bristle-bearing 
papillae. 

Mature  caterpillar.  Head  well  rounded,  higher  than  broad,  deeply  and  broadly 
cleft  above  between  the  hemispheres,  so  as  to  barely  escape  reaching  the  summit  of 
the  frontal  triangle;  the  latter  lialf  as  liigh  as  the  liead  and  Ingher  than  broad;  ocelli 
composed  of  Ave  equal,  equidistant,  roundish  oval  lenticles  forming  the  quadrant  of  a 
circle  with  a  sixth  similar  one  .at  its  centre. 

Body  liigh,  tectiform,  tlie  summit  depressed  in  a  narrow  dorsal  area,  which  broadens 
a  little  on  the  thoracic  segments;  anteriorly  it  falls  ofl' rapidly,  and  posteriorly  the 
body  becomes  depressed,  and  the  last  segment  well  rounded.  Viewed  laterally,  the 
summits  of  the  segments  are  prominently  moniliform,  with  distinct,  elevated,  subdor- 
sal papillae  in  the  stages  following  the  first,  which  are  lost  in  the  last  stage,  when  the 
body  is  covered  with  a  promiscuous  assemblage  of  equally  and  rather  closely  distrib- 
uted, very  short  and  unequ.al,  pointed  hairs,  arising  from  .small,  stellate  papillae.  A 
transverse  slit  in  the  middle  of  the  dorsum  of  the  seventli  abdominal  segment  appears 
In  the  third  stage,  but  apparently  the  caruncles  of  the  eighth  segment  (86  :  14)  do  not 
appear  until  the  fourth  stage,  when  they  are  wider  apart  than  in  Cyaniris.  Spiracles 
exceednigly  minute,  sliglitly  oval. 

Chrysalis.  Long  and  slender,  being  about  three  times  as  long  as  broad ;  viewed 
from  above  the  sides  are  straight  and  slightly  divergent  along  the  line  of  the  wings, 
beyond  which  the  abdomen  forms  a  regular  elliptic  curve;  the  basal  wing  tubercle  is 
tolerably  prominent,  but  well  rounded,  the  prothorax  Ijeing  consideraljly  narrower 
than  the  body  at  the  wing-base  and  in  front  roundly  and  shallowly  emarginate. 
Viewed  from  the  side  the  thorax  is  highest  a  little  behind  the  middle  of  the  meso- 
thorax,  behind  wliich  it  is  almost  level,  and  in  front  of  whicli  it  slopes  regularly  and 
rapidly  to  the  base  of  the  antennae.  Abdomen  but  little  higher  than  the  thorax, 
highest  at  the  third  segment,  very  broadly  arched,  but  at  last  falling  ofl" rapidly  behind 
exactly  as  in  Cyaniris;  transversely  it  is  cylindrical,  but  the  sides  of  the  mesotliorax 
slope  toward  each  other  at  an  angle  of  about  85"-,  the  summit  well  rounded.  Tongue 
exposed  three-fifths  way  to  tip  of  antennae.  Body  covered  with  a  reticulation  of 
raised  lines  much  as  in  Cyaniris.  but  more  delicate  and  the  hairs  much  shorter  and 
blunt  tipped.  Hooklcts  of  crcinaster  with  a  slender,  gently  arcuate,  rather  long  stalk, 
rapidly  expanding  and  curved  over  into  a  rather  tight  roll  at  tip,  the  outer  apical 
angles  produced  into  a  tiny  claw. 

Distribution.  This  genus  is  widely  distributed  with  numeroue  mem- 
bers over  the  nortli  temperate  zone  of  both  hemispheres,  but  within  some- 
what different  climatic  limitiitions  ;  in  the  Old  \A'orld  and  in  the  w  estern 
half  of  the  New  World,  it  inhabits  warmer  regions  than  in  eastern  North 
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America,  for  in  all  it  occurs  between  Lat.  40°  and  60°,  a  region 
which  represents  a  much  colder  climate  in  eastern  North  America  than 
in  the  other  regions  mentioned  ;*  indeed  in  California  it  probahly  descends 
at  least  to  the  35th  parallel.  According  to  Koch  it  is  also  found  in  south- 
ern Australia,  which  would  accord  with  its  distribution  in  the  northern 
half  of  the  Old  AA'orld,  or  better,  with  that  of  the  species  found  in  western 
North  America.  Only  a  single  sj)ecies  occurs  in  eastern  North  America, 
which  has  been  found  only  upon  the  confines  of  New  England  and  north- 
ward. 

Appearance.  The  Ijutterflies  are  deep  violet  above,  in  the  male 
uniform,  in  the  female  heavily  bordered  with  dark  brown  on  the  costal 
margin  of  both  wings  and  on  the  outer  border  of  the  front  pair  ;  the 
hind  wings  of  the  female  have  a  marginal  series  of  black  spots  surmounted 
by  red.  Beneath,  the  wings  of  both  sexes  are  pale  gray  with  a  double 
marginal  series  of  dark  spots,  conspicuously  pupilled  with  red,  especially 
on  the  hind  pair ;  there  is  a  dash  at  the  tip  of  the  cell,  and  on  the  hind 
wings  three  small,  dark  spots  ne.xt  the  base,  and  a  sinuous  series  of  dark 
roundish  markings  in  the  middle  of  the  outer  half. 

Life  history.  Our  eastern  species  at  least  is  double  brooded,  and 
Meyer  Diir  gives  the  same  account  of  the  European  forms.  Prittwitz, 
however,  states  that  the  European  butterflies  are  single  bi-ooded  and  so  do 
others.  Our  species  appears  in  June  and  the  last  of  July  ;  but  in  what 
condition  the  insects  hibernate  is  unknown.  It  is  stated  by  Hellins  that 
the  European  R.  aegon  winters  as  an  egg,  but  Zeller  and  Hellins  both 
found  that  R.  astrarche  wintered  as  a  larva  partly  grown,  and  Hellins  car- 
ried also  larvae  of  E.  icarus  and  bellargus  through  the  winter.  The  but- 
terflies mingle  in  flocks,  and  rest  with  joartially  expanded  wings.  The 
larvae  feed  on  Leguminosae  ;  our  American  species  have  been  found  on 
Hosackla,  Lupinus  and  Astralagus  ;  the  Eiu'opean  on  no  less  than  a  dozen 
genera  of  leguminous  plants,  besides  Helianthemum,  Geranium,  Erodium, 
Fragaria,  Sedum,  and  even  Erica,  Plantago,  Stachys  and  Thj'mus.  The 
transformations  of  our  eastern  species  is  pretty  well  known  ;  that  of  one 
of  the  western  species  has  been  described  by  Edwards,  and  those  of  several 
of  the  European  species  are  known. 

Caterpillars  and  ants.  The  caterpillars  are  provided  with  the  median 
gland  and  lateral  caruncles  of  the  hinder  end  of  the  body  and  are  attended 
by  ants  who  caress  them  to  procure  the  sweets  from  the  gland.  Both 
sets  of  abdominal  glands  are  certainly  present  in  R.  aegon,  but  Zeller 
could  not  discover  those  of  the  eighth  segment  in  R.  astrarche.  Aurivil- 
lius  states  that  he  once  found  six  pupae  of  the  European  R.  argus  under 
the  bark  of  a  pine  inhabited  by  Lasius  niger  and  suggests  that  it  is  be- 
cause of  a   similar  commenealism   in  these  species.     The   attendance  of 

*  Although  it  occurs  in  the  Alps  up  to  .ibout  6000  feet. 
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ant^  li:is  ln'i'ii  oh.'ii'rx  ('(1  willi  Imtli  oidur  species  whose  traiisforniations  are 
known.  Edwards  made  the  f'olhiwini;- experiments  on  tlie  western  sjiccies, 
R.  inclissa  : — 

Oil  Juno  9  I  iiilrotluccd  a  siuiiU  ant  to  this  larva,  which  was  conflned  in  a  glass 
tube.  The  ant  soon  discovered  the  larva,  and  ran  aljout  it  iii  great  excitement,  ca- 
ressing it  with  its  antennae.  Immediately  the  tubes  wliich  I  had  not  hitlierto  seen, 
began  to  play,  and  one  or  the  other,  or  both  together,  were  exposed  for  some  minutes, 
and  indeed  so  long  as  the  ant  was  near.  Sometimes  the  tulios  wcro  fully  protruded, 
with  the  tentacles  expanded,  at  other  times  were  partially  withdrawn,  in  that  case 
coming  togetlier  in  a  pencil  just  as  has  been  observed  in  pseudargiolus.  .  .  .  Tlie  ant 
always  ended  its  caresses  by  putting  its  mouth  to  the  orillce  [on  the  seventh  abdomi- 
ual  segment] ,  and  by  its  motions  evidently  found  the  fluid  it  souglit.  Next  day  I 
turned  in  two  ants  at  the  same  time,  and  of  a  larger  species.  They  ran  about  the  glass 
as  if  alarmed  at  linding  themselves  in  couttnemcnt,  and  accidentally  one  soon  touched 
the  larva.  At  once  a  drop  of  green  fluid  bubl)led  up  from  [the  orifice]  before  the 
tubes  made  any  movement.  The  ant  saw  it  and  rushed  to  it,  and  then  the  tubes  began 
to  play.  They  had  been  quiet  for  fully  Ave  minutes  before,  and  while  1  was  sitting 
by,  but  now  they  played  intermittently  for  two  or  three  minutes,  the  tentacles  fully 
expanding  and  then  partly  retreating.  The  ants  drank  of  the  drops  four  times  and 
then  desisted,  running  about  the  glass  again.  I  let  them  out  and  introduced  one  of 
the  small  ants,  the  same  species  as  that  experimented  with  the  day  before.  Almost 
at  once  it  found  the  larva,  caressed  it  gently,  and  was  favored  with  the  coveted 
nectar,  the  tubes  all  the  time  In  motion.  On  the  12th,  larva  now  mature,  I  introduced 
an  ant.  As  usual,  as  soon  as  the  manipulations  began,  the  tubes  began  to  play,  and 
presently  a  large  drop  issued.  ...  In  ten  seconds,  by  the  watch,  another  followed,  but 
for  some  time  after  there  was  no  more,  though  the  ant  Isegged  urgently  for  it.  The 
ant  left  [the  orillce],  and  ran  up  and  down  the  body  of  the  larva,  caressing  the 
anterior  segments,  and  then  returned  to  [the  orifice]  and  begged  again.  This  was 
repeated  several  times,  but  the  larva  was  obdurate.  This  larva  was  near  pupation, 
and  was  probably  exhausted.  The  solicitations  are  made  by  the  antennae  alone,  which 
fly  about,  drumming  here,  there  and  everywhere,  the  ant  manifesting  great  excitement. 
I  was  observing  ants  in  tubes  with  pseudai'giolus  at  this  same  time,  and  the  behavior 
of  the  two  species  was  identical.     (Papilio,  iv :  92-93.) 

Pupation.  Boisduval  states  that  when  E.  belhargus  seeks  to  change  to 
chrv.salis  it  hides  itself  under  the  twigs  of  plants  in  such  a  way  that  the 
chrysalis  is  almost  half  buried  in  the  ground.  Zeller  says  that  the  larva 
of  K.  astrarche  creeps  about  restlessly  when  the  time  for  pupation  arrives, 
and  he  found  it  hard  to  satisfy  its  choice  with  dry  leaves  and  stems  and 
crumpled  paper  among  the  living  plants  on  which  it  had  been  feeding. 
Most  of  them  changed  on  the  surface  of  the  ground  without  spinning  ;  but 
some  spun  in  the  normal  manner,  and  one  "on  a  willow  leaf  between 
Stems  of  Artemisia,  which  it  had  drawn  together  with  some  transverse 
threads,  forming,  as  it  were,  the  rudiments  of  a  cocoon."  So,  too,  Hel- 
lins  found  one  of  the  pupae  of  R.  aegon  which  he  reared,  lying  "amongst 
a  few  loose  threads  at  the  very  bottom  of  the  stems  and  partly  in  the 
earth";  while  those  of  K.  astrarche  were  "in  nearly  perpendicular  posi- 
tions, amongst,  and  slightly  attached  to,  the  stems  of  the  Helianthemum 
[on  which  it  had  fed]  by  a  few  silk  threads  near  the  ground." 

Early  stages.     The  eggs  are  M-hite,  tiarate,  flattened  above  and  below. 
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and  covered  with  a  delicate  tracery  of  raised  lines  having  a  kind  of  wheel 
pattern. 

The  caterpillars  are  green,  with  or  without  a  dorsal  stripe,  and  with 
faint,  oblique,  lateral  lines,  the  head  capable  of  being  extended  to  a  great 
length. 

The  chrysalids  are  long  and  slender,  almost  uniform  green,  with  a  full, 
plump  abdomen,  covered  with  a  very  delicate  reticulation  of  raised  lines. 


EXCURSUS  XXXV.— THE    FRIENDS    AND    ASSOCIATES   OF 

CATERPILLARS. 

Brown  ami  furry, 

Caterpillar  in  a  hurry, 

Take  your  walli 

To  the  shatly  leaf,  or  stalk, 

Or  what  not, 

Which  may  be  the  chosen  spot. 

No  toad  spy  you. 

Hovering  bird  of  prey  pass  by  you ; 

Spin  and  die, 

To  live  again  a  butterfly. 

Christina  Rossetti. 

One  of  the  most  surprising  statements  which  have  been  made  regarding 
the  caterpillars  of  butterflies  is  that  they  are  sometimes  accompanied  by 
ants,  which  seem  to  guard  them  with  great  jealousy,  running  about  them 
with  nervous  activity,  and  rushing  with  open  jaws  at  any  creature  that 
approaches.  This  phenomenon,  first  observed  more  than  a  century  ago,  has 
been  repeatedly  witnessed  by  others,  but  owing  to  the  fact  that  the  caterpil- 
lars in  question  are  very  small,  usually  of  the  color  of  the  leaf  or  flower 
upon  which  they  may  be  feeding,  slow  in  movement  and  of  a  flattened  form, 
they  are  among  the  least  known  of  our  caterpillars  and  rarely  are  seen  by 
the  casual  observer.  For  the  only  caterpillars  which  are  thus  accom- 
panied are,  as  far  as  known,  those  which  belong  to  the  subfamily  of  the 
Lycaeninae,  and  indeed  to  the  tribe  of  Lycaenidi  or  blues,  minute  butter- 
flies whose  caterpillars  rarely  attain  a  length  of  an  inch.  The  cause  of 
this  friendship  and  association  is  not  far  to  seek,  for  a  slight  observation 
of  the  action  of  the  ants  will  show  that  they  have  a  reason  for  their  devo- 
tion to  the  caterpillars.  They  tend  these  as  they  tend  plant  lice,  because 
each  of  them  has  the  power  of  exuding,  from  special  glands  at  the  extrem- 
ity of  the  body,  a  droplet  of  fluid  having  a  saccharine  character,  and 
thus  attractive  to  ants,  whose  fondness  for  sweet  things  is  well  known  to 
every  housekeeper.  In  the  butterfly  caterpillars,  as  has  been  detailed 
elsewhere  in  the  body  of  this  work,  this  gland  is  situated  in  the  middle  of 
the  body  on  the  seventh  abdominal  segment,  and  now  and  then,  at  the 
solicitation  of  the  ants,  by  the  stroking  of  their  antennae,  is  evaginated 
and  a  droplet  of  fluid  exposed,  which  the  ants  greedily  lap  up. 

Now,  although   the  only  caterpillars  attended  by  ants   belong   to  the 
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blue  butterflies,  tlie  gland  wliicli  secretes  the  sugary  fluid  is  not  confined 
to  the  caterpillars  of  these  butterflies,  but  is  also  found  in  many  of  their 
immediate  allies,  namely,  in  most  of  the  hair-streaks  or  Theclidi,  and  in 
one  at  least  of  the  coppers,  viz.,  Tomares  ballus  of  Europe.  Two  ex- 
planations readily  ofter  themselves :  one,  that  in  caterpillars  so  little 
known  as  are  these,  it  may  v»-ell  be  true  that  the  association  of  the  ants 
with  the  caterpillars  has  escaped  notice  ;  or,  on  the  other  hand,  that  in 
these  instances  the  srlands  secrete  a  fluid  which  has  no  saccharine  ingre- 
dients.  Tiie  advantage  that  it  may  be  to  the  caterpillar  to  secrete  a  sweet 
fluid  attractive  to  ants  is  obvious,  since  the  ants  imdoubtedly  keep  oft' 
many  iciineumon  flies  and  other  enemies  of  the  caterpillar,  and  the  mutual 
benefit  conferred  by  ant  and  caterpillar  is  unquestionable.  It  is  doubtful 
if  in  the  other  cases  the  gland  ever  secretes  a  fluid  having  an  offensive 
quality  which  might  equally  serve  as  a  protection  against  intruders,  since 
this  means  of  defence  is  probablj'  found,  in  caterpillars  of  this  group,  in 
organs  of  a  very  different  character  upon  the  succeeding  abdominal  segment, 
and  it  is  hardly  to  be  presumed  that  two  organs,  distinct  in  their  position  and 
structure,  should  arise  in  one  and  the  same  animal  for  precisely  the  same 
object.  The  use,  therefore,  of  the  median  gland  presumably  not  possess- 
ing a  saccharine  character  is  very  problematical. 

It  should  not  be  overlooked  in  connection  with  this  subject  that  these 
caterpillars  are  themselves  fond  of  saccharine  matters.  They,  and  only 
they,  of  all  our  butterfly  caterpillars,  attack  flowers  where  honey  is 
secreted,  and  there  is  at  least  one  form  described  in  this  work  which  has 
come  to  have  an  entirely  carnivorous  diet,  feeding  upon  plant  lice  bodily 
for  their  juices,  very  likely  for  the  same  reason  that  the  ants  seek  their 
secreted  fluids  in  detail.  So,  too,  and  possibly  for  the  same  reason,  these 
creatures  not  unfrequently  show  a  cannibalistic  tendency,  feeding  upon  the 
bodies  of  their  own  brethren  when  they  are  in  a  helpless  condition,  as  pre- 
vious to  pupation.  All  these  subjects  are  closely  related  to  one  another, 
and  need  to  be  investigated  more  carefully  in  order  to  a  complete  solution 
of  their  meaning. 

It  is  a  curious  thing  that  among  the  Lycaenidi  these  glands  are  found 
on  some  species  while  not  found  upon  others  closely  allied  ;  their  occur- 
rence in  many  members  of  the  other  two  tribes  of  the  Lycaeninae, 
together  with  the  impossibility  of  their  independent  origination  in  diflferent 
genera  render  it  probable  that  these  glands  first  arose  as  long  ago  as 
before  the  differentiation  of  the  three  tiubes  of  Lycaeninae.  The  brother- 
hood of  the  ants  and  the  caterpillars  may  therefore  be   of  great  antiquity. 

•»*  See  especially  a  paper  by  Mr.  W.  II.  Edwards,  ou  the  larvae  of  Lye.  pseudargiolus  and 
attendant  ants  (Cau.  ent.,  x:  131-136)  and  his  account  of  the  same  insect  in  his  Butterflies  of 
North  America,  "Vol.  ii. 
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RUSTICUS  SCUDDERII.— The  pearl  studded  violet. 

Ltjcaena  scudderiiEdw.,  Proc.  Acad.  imt.  Plebeius  scudderii  Kirb.,  Ibid.,  653  (1871). 

sc.  Philad.,  1861,164;  1862,22.5;— Morr.,  Syn.  iycaei'ifcs  «c!i(i(ZerJi  .Scudd.,Syst.  rev.  Am. 

Lep.  N.  Amer.,  329-330,  352  (1862);— Strcck.,  butt.,  33  (1872). 

Lep.,  87   (1874); — M6selil.,    Stett.    ent.   zeit.,  J?!<stj(;!(S  scwrfderij  Scudd.,  Bull.  Bulf.  soc. 

XXXV :  1.55-156 (1874)  ;—Saund.,  Can.  ent.,x:  14  nat.  sc,  iii:  122  (1876);  Psyche,  v:13  (1888). 
(1878) ;— Middl.,  Rep.  111.  ins.,  x  :  95  (18S1) ;—  Lijcnena  aster  Edw.,  Can.  ent.,  xiv  :  194-195 

French,  Butt.  east.  V.  S.,  28.5-286  (1886).  (1882). 

Cupido  scudderii  Kirb.,  Syu.  Catal.  Lep.,  Figured  by  Glover,  III.  N.  A.  Lep.,  pi.  38 

358(1871).  fig.  10;  pi.  I,  fig.  9. 

A  butterfly  (but  newly  born) 
Sate  proudly  perking  on  a  rose ; 
With  pert  conceit  his  bosom  glows. 
His  wings  (all  glorious  to  behold) 
Bedropt  with  azure,  jet  and  gold. 
Wide  he  displays;  the  spangTed  dew 
Reflects  his  eyes  and  various  hue. 

John  Gay.—  The  Butterfly  and  the  Snail. 

O,  how  thy  worth  with  manners  may  I  sing, 
When  thou  art  all  the  better  part  of  "me? 
MTiat  can  mine  own  praise  to  mine  own  self  bring? 
And  what  is't  but  mine  own  when  I  praise  thee? 

Shakespeare. — Sonnet. 

Imago  (6:  6,  7).  Head  covered  above  with  black  scales;  abroad  circlet  of  silvery 
white  scales  encircles  most  of  the  eyes,  running  from  the  immediate  front  of  the 
antennae  nearly  to  their  back,  but  separated  from  them  by  its  own  width ;  the  lower  por- 
tion of  the  front  is  also  bordered  with  white  and  the  sides  behind  the  eyes  are  black, 
more  or  less  profusely  sprinkled  with  white;  front  between  and  above  the  white 
markings  black,  with  a  band  of  bluish  scales  and  pale  blue  hairs  running  down  the 
middle  and  reaching  nearly  to  the  back  of  the  head  where  the  hairs  become 
whitish ;  palpi  white  at  base,  with  an  inferior  fringe  on  the  first  and  second  joints  of 
mingled  black  and  white,  the  upper  surface,  apical  half  of  the  lower  surface  and  apex 
of  outer  surface  of  the  second  joint,  blackish;  last  joint  blackish,  whitish  at  extreme 
tip.  Antennae  black,  aunulated  distinctly  at  the  base  of  each  joint  of  the  stem  with 
white,  more  heavily  beneath  than  above ;  club  above  black,  the  last  three  or  four  joints 
mostly  whitish,  below  fusco-luteous,  brighter  toward  tip,  darker  toward  base  and 
often  marked  to  some  extent,  especially  toward  base,  with  white.  Tongue  pale  fusco- 
luteous  throughout. 

Prothorax  covered  with  black  scales  and  longer  bluish  hairs.  Thorax  covered  with 
recumbent  black  scales  and  long  bluish  hairs  ;  patagia  with  many  steel  gray  scales, 
especially  exteriorly,  concealed  in  gre.it  measure  by  long  bluish  hairs;  below  covered 
with  white  scales  and  rather  short  wliite  hairs  with  a  bluish  tinge.  Legs  covered 
with  silvery  white  scales  and  hairs,  the  base  of  the  tarsal  joints  marked  rather  heavily 
above  with  blackish;  spurs  covered  with  white  scales  to  their  reddish  yellow  tip. 
Spines  black;  spurs  brownish  yellow,  dusky  toward  the  base. 

Wings  above  rather  bright,  uniform,  lustrous,  purplish  violet  {$') ;  or  with  the  same 
color,  having  a  metallic  tinge,  confined  to  the  basal  three-fourths  of  the  lower  two- 
thirds  of  the  wing,  the  costal  border  as  far  as  the  upper  limits  of  the  cell  and  the 
outer  margin  for  more  than  the  width  of  an  interspace  being  dark  slate  brown ;  some- 
times the  brown  encroaches  still  more  on  the  violet,  and  the  apex  of  the  cell,  particu- 
larly in  the  fore  wings,  is  marked  by  a  dusky  line,  while  the  nervules  crossing  the 
violaceous  space  are  also  brownish;  there  is  a  submarginal  series  of  roundish  dark 
brown  spots  in  the  interspaces  of  the  hind  wings,  which  are  more  or  less  surmounted 
and  embraced,  especially  in  the  median  interspaces,  by  orange  lunules,  themselves 
edged  above  faintly  with  black  ( ?  ).     In  both  sexes,  the  costal  edge  of  the  fore  wings 


LYCAENINAE.    RUSTICUS    SCUDDKKII. 


965 


Is  wliite  ftiul  the  outer  bonlei- of  both  wiiijrs  (llstiiictly,  but  narrowly,  the  apical  portion 
of  the  costal  inarj;in  of  fore  winjrs  very  narrowly,  and  the  costal  border  of  the  hind 
wings  as  far  as  the  costal  ncrvuie.  niar;;ined  with  l)lackish  Itrown;  inner  margin  of 
hind  wings  fuscous,  heavily  tlecked  with  pale  lilne;  fringe  very  pale  bluisli  wliite, 
infuscated  at  the  extreme  base. 

Ueneath  pale  lioary  slate  gray.  Fmy  trhiiis  with  the  apex  of  tlie  cell  niarlied  l)y  a 
pretty  large  transverse  lilaci;  bar,  attenuated  below,  encircled  witli  white;  midway 
between  this  and  the  outer  border  is  a  somewhat  sinuous  or  l)ent  series  of  six  mod- 
erately large,  subecpial,  black  spots  encircled  with  white,  suljparallel  to  the  outer 
border;  the  upper  one  is  round,  the  next  three  roundish  or  rounded  triangular,  the 
rtfth  generally  the  same,  but  sometimes  extended  diagonally  to  the  lower  mediau  in- 
terspace toward  the  base  of  the  wing;  the  lowermost  sometimes  roundish  but  usually 
a  little  linear,  having  the  direction  of  the  bar  at  apex  of  the  cell;  the  second  spot  is 
usually  a  little  nearer  the  outer  border  than  the  first  or  third,  but  sometimes  is  on  a 
line  with  tliem  and  the  series  is  then  bent  at  the  third  spot ;  a  little  nearer  the  outer 
border  tliaii  this  extra-mesial  row  of  spots  is  a  series  of  ratlier  indistinct,  dark  brown 
liuiules,  opening  outwards  par.allel  to  the  outer  border,  surmounted  faintly  by  wliitisli 
and  surmounting  very  pale  orange  spots,  sometimes  almost  entirely  pale,  bordered 
exteriorly,  narrowly  and  faintly  with  dusky;  the  outer  margin  is  narrowly  edged  with 
blackish,  sometimes  enlarging  into  minute  spots  at  the  nervure  tips.  Fringe  as  above. 
Iliml  iriiiys  with  a  transverse  curved  .series  of  small,  roundish,  black  spots  encircled 
with  white  in  the  middle  of  the  base  of  the  wings,  in  the  costo-siibcostal  interspace, 
in  the  middle  of  the  lower  half  of  the  cell,  in  the  medio-submedian  and  tlio  submedio- 
internal  interspaces ;  the  tip  of  the  cell  is  marked  as  in  the  fore  wings  but  more  nar- 
rowly;  beyond  is  a  transverse  series  of  eiglit  rouudisli  l)lack  spots,  encircled  narrowly 
with  whitish,  arranged  in  a  double  curving  row;  above  tlie  lower  median  interspace  a 
very  strongly  curving  row  aud  below  one  rather  less  so,  each  with  its  convexity  out- 
ward ;  the  spots  in  the  costo-subcostal,  the  lower  median  and  the  raedio-submediau  inter, 
spaces  are  in  nearly  or  quite  the  same  line  as  the  bar  at  the  tip  of  the  cell ;  the  first 
to  third  spots  are  in  a  very  slightly  curved  row  and  the  third  to  sixth  are  in  a 
similar  row  at  nearly  right  angles ;  that  in  the  lower  subcostal  interspace  is  at  about 
two-fifths  of  the  distance  from  tlie  tip  of  the  cell  to  the  outer  l)order;  there  is  a  sub- 
marginal  row  of  roundish  dark  brown  spots,  the  inner  half  of  whicli  is.  in  most  of 
them  and  particularly  in  the  median  interspaces,  covered  by  very  pale  metallic  green 
ish  scales ;  they  are  surmounted  by  rather  pale  orange  lunnles,  edged  inwardly  with 
blackish  spots,  generally  assuming  the  form  of  rather  narrow  bent  lunules.  Outer 
border  narrowly  edged  with  blackish  brown,  sometimes  broadening  slightly  at  the 
nervure  tips.     Fringe  as  in  the  fore  wings. 

Abdomen  dark  brown  above,  with  scattered  pale  blue  or  wliitish  scales  and  hairs, 
the  former  growing  more  abundant  down  the  sides;  beneath  wliitish.  .Vppendages  of 
male  (34:  2'.))  with  the  alatious  forming  posteriorly  extended,  tapering,  pointed 
fingers,  slightly  swollen  at  the  base,  running  parallel  toeachotlicrand  leaving  between 
them  a  narrow  and  exceedingly  deep  cleft;  lateral  arms  normal,  very  slight  and 
elongated.  Clasps  formed  on  each  side  of  a  broad,  snbequal,  scarcely  swollen  lamina, 
somewhat  more  than  twice  as  long  as  broad,  the  apical  m.argin  angulate  and  sliglitly 
produced,  the  produced  part  apparently  split  and  slightly  incurved. 


Meiiaurementa  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  6  umi. 

Smallest. 

Average. 

Largest. 

15. 
7. 

4.65 
3.15 

Smallest. 

Average. 

Largest. 

14.25 
6.65 
4.4 
3. 

14.25 
6.65 
4.4 
3. 

13.25 
6.-5 
3.75 
2.5 

14. 
6.75 
4. 
3. 

15. 

6.S5 

hind  tiljiac  and  tarsi . . . 
fore  tibiae  and  tar.si  . . 

4.25 
3. 

Accessory  sexual  peculiarities.  As  described  above,  the  sexes  difl'er  in  coloring 
on  the  upper  surface  of  the  wings.  The  same  surface  bears  scattered  androconia  in 
the  male  (46  :  29) ,  which  are  of  very  regularly  obovate  form,  but  with  the  middle  of  the 
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sides  parallel,  similarly  roumlcHl  at  tlie  two  oiuls,  -with  about  ten  to  Iwi'lvc  parallel  rows 
of  connecteil,  moderately  large,  l)ead-like  dots,  which  do  not  extend  \ipon  the  narrowing 
base;  pedicel  slender  and  ecinal  and  not  very  long;  lamina  nearly  .dOO  mm.  in  breadth. 

Egg  (65 :  12-13).  Of  a  pale  green  color,  the  tracery  of  raised  net  work  l)eing  frost- 
•white  njion  it.  On  the  sides  neij;hl)orin,;;  triangular  or  wedge-shaped  cells,  which 
average  about  .04  mm.  in  length,  are  often  arranged  around  a  common  centre  so  as  to 
give  it  the  effect  of  being  .stamped  witli  a  number  of  wheels,  of  which  the  irregular 
centre  is  sometimes  enlarged  so  much  as  to  be  .02  mm.  in  average  diameter;  the 
average  cell  walls  are  here  about  .01  mm.  thick.  Above,  the  cell  walls  are  of  the  same 
thickness,  but  the  average  diameter  of  the  cells  is  only  about  .025  mm.  The  average 
micropyle  cells  are  about  .000  mm.  in  diameter  with  the  tliinest  possible  walls ;  the 
central  cells  are  only  .007.5  mm.  in  diameter.  The  egg  itself  is  .7  mm.  in  diameter  and 
half  that  height. 

Caterpillar.  First  stage  (71:  4).  Head  (79:  32)  greenish  Uiluous;  ocelli  and 
sntnres  black;  mouth  parts  pale  green.  Body  pale  green;  papillae  very  dark  green 
ringed  with  black.  Legs  and  prolegs  of  the  color  of  the  body.  Hairs  hoary,  the 
longer  curving  ones  longer  than  the  width  of  the  body.  Spiracles  white  encircled 
with  black.  Length  of  body,  1.25  mm. ;  of  longest  laterodorsal  hairs,  .4  mm. ;  of 
shortest  in  same  series,  .15  mm. 

Third  stage  {15:  Z6).  Head  (79  :  3,3)  dark  olive  fuliginous.  Body  pea-green  with  a 
narrow,  dorsal,  darker  green  line,  margined  by  a  pale  stripe  following  the  edge  of  the 
narrow,  dorsal  Held  and  ending  with  the  seventh  abdominal  segment.  Hairs  brown. 
Papillae  and  anunli  blackish,  giving  a  grisly  appearance  to  the  body.  Spiracles  black- 
ish.    Length,  4  mm. 

Fourth  stage  {IB -.M).  Differs  from  the  preceding  only  in  that  a  faint,  infra.stig- 
matal,  pale  line  follows  the  substigmatal  fold ;  and  on  the  sloping  sides  numerous 
slender,  faint,  oblique,  paler  lines  ruu  from  above  downward  and  back^vard  at  an  angle 
of  45°  with  the  lower  margin,  each  line  covering  three  segments  and  interrupted  at  the 
incisures,  the  middle  segments  having  parts  of  four  distinct  stripes  on  them.  Length, 
7  ram. 

Last  stage  (75:38).  Head  (79:35)  piceons;  month  parts  fnsco-luteous.  Body 
pale  pea-green,  a  little  hoary  from  tlie  delicate  pale  brown  pile,  arising  from  rather 
sparsely  and  irregularly  scattered,  dot-like  papillae,  black  and  white  in  about  equal 
proportion.  Dorsal  field  darker  green,  especially  on  the  anterior  half  of  the  segments, 
through  the  readily  seen  pulsations  of  the  dorsal  vessel ;  the  subdorsal  ridges  pale 
yellowish  and  the  substigmatal  fold  white  or  livid  aud  continuous,  a  little  fainter  on 
the  thoracic  segment  and  dying  out  just  before  the  hinder  edge  of  the  last;  declivent 
sides  with  very  faint,  pale,  oblique  stripes  as  in  preceding  stage.  Spiracles  pale  with 
a  faint,  tine,  fuscous  annnlus;  tirst  thoracic  segment  slightly  dulled  in  color  with  a 
central,  transverse,  roundish,  plumbeous-green,  rhomboidal  shield.  Legs  p.ale  testaceous 
with  testaceous  claws.  Prolegs  greon.  Length,  12.25  mm. ;  breadth,  3.25  mm. ; 
height,  2.5  mm. 

ChrysaliE  (84:41).  Pea-green,  the  head  barely  paler,  the  al)domeu  tinged  with 
yellow  excepting  along  the  dorsal  line,  which  is  grass-green  except  posteriorly.  The 
integument  is  exceptionally  translucent,  permitting  the  fatty  bodies,  the  traclieae  and 
the  veins  of  both  upper  aud  under  wings  to  be  readily  seen.  No  markings  whatever. 
Surface  of  body  covered  with  a  delicate  tracery,  forming  a  broken,  irregular  reticulation 
of  raised  Hues,  next  and  between  which  the  surface  is  very  delicately  wrinkled^ 
everywhere  encircling  the  papillae  which  never  touch  them.  Spiracles  pallid.  The 
sparsely  scattered,  short,  fine,  hyaline  hairs  (86  :  15,  IG)  arising  from  fulvous  papillae 
giving  a  slight  tint  to  the  prothorax  where  they  are  most  abundant,  and  where  the 
hairs  are  of  two  sorts,  a  longer,  straight  and  slender,  terminating  in  a  bunch  of 
bristles  (86:  Hi),  the  whole  length  of  which,  exclusive  of  the  papilla,  is  .1  mm.  and 
found  only  on  the  Sides  of  the  prothorax ;  aud  a  shorter,  rather  stouter  and  simple,  some- 
times slightly  curved  hair  (86:  15),  .06  mm.  long;  the  latter  only  are  found  on  other 
parts  of  the  body.     Hooklets  of  cremaster  reddish.     The  girth  passes  between  the  first 
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and  secoml  abdoiniiml   NOjiiiients.     Length,  ;•..">    mm.;  liroadth  at  thorax.:)   mm.;  at 
abdomen.  M.t!  mm. 

Distribution  (24:.s).  Tliis  l)iitteitl\  hdoiigei  to  tlic  Canadian  fauna, 
altlioui;li  it  lias  not  been  detected  in  all  the  ])laces  we  should  have  antici- 
pated and  is  very  aliundant  in  certain  spots  beyond  these  boundaries.  For 
in.xtaiK'o,  it  i.<  not  reported  tVoni  (^uel)ec,  Montreal,  Ottawa  nor  the  AVhite 
Mountains,  while  Mr.  Lintner  has  ob.-ier\cd  large  Hocks  in  a  single  spot 
in  the  vicinity  of  Albany,  New  York — the  nearest  point  to  New  England 
at  which  it  has  yet  been  discovered.  Mr.  Edwards  even  writes  that  he 
has  seen  several  specimens  in  the  collection  of  Mr.  Akhurst  of  Brooklyn, 
N.  Y.,  which  were  .said  to  have  been  taken  in  that  vicinity,  while,  on  the 
other  hand,  Mr.  Coiiper  found  it  "common"  on  the  northern  shore  of  the 
Gulf  of  .">t.  Lawrence  opposite  the  Mingan  Islands,  a  point  closely  ap- 
proaciiing  the  Hudsouian  fauna.  MiJschler  reports  it  from  the  same 
region,  55°  35'  W.  Strecker  quotes  it  from  Anticosti,  Thaxter  brought  it 
from  Cape  Breton,  and  it  is  pretty  certainly  this  species  which  Edwards 
describes  under  the  name  of  aster,  taken  in  Newfoundland  by  Mead.  In 
the  west  it  has  been  taken  as  far  south  as  London  abundant  (.Saunders) 
and  Toronto,  Ont.  (Fletcher).  Michigan  (Edwards),  northern  Illinois 
(Wortbington)  and  AVisconsin  "not  i-are"  (Hoy)  ;  but  it  belongs  more 
properly  farther  north,  for  it  has  been  taken  at  Charleton  Island,  Hudson 
Bay  (Macoun  t.  Fletcher),  at  the  mouth  of  the  Saskatchewan  (Scudder), 
LakeLabache  (Edwards)  and  Fort  Simpson  on  the  McKenzie  (Edwards). 

It  has  never  been  taken  in  New  England,  Init  I  do  not  see  why  it  should 
not  be  found  on  some  of  the  sandy  plains  of  the  Connecticut  Kiver  where 
Lupinus  abounds. 

Oviposition.  By  confining  the  butterfly  over  Lupinus  many  eggs 
were  laid,  generally  on  the  under  side  of  the  leaves  or  on  the  stalks, 
sometimes  on  the  upper.  They  hatch  in  June  in  from  seven  to  eight 
days. 

Food  plant.  The  caterpillar  has  been  taken  in  the  field  only  by  Mr. 
Saunders,  who  found  it  upon  Lupinus  perennis  Linn,  one  of  the  Legumi- 
nosae.  The  European  species  to  which  it  is  closely  allied  are  reported  to 
feed  upon  Melilotus,  Genista,  Hedysaruni,  Trifolium,  Onobrychis  and  Co- 
lutea.  Our  species  feeds  with  the  utmost  freedom  on  Lupinus.  which 
grows  in  abundance  in  the  locality  near  Albany  where  Lintner  finds  it, 
but  it  must  find  other  food  in  the  high  north.  Edwards  states  that  it  also 
feeds  on  Ccanothus,  one  of  the  Kbamnaceae. 

Habits  of  the  caterpillar.  In  the  spring  of  1887  Mr.  Lintner  kindly 
guided  me  to  bis  happy  hunting  grounds  at  Centre  near  Albany,  when  for 
the  first  time  I  had  the  pleasure  of  making  the  personal  acquaintance  of 
this  butterfly,  of  obtaining  eggs  and  rearing  the  insect  through  all  its 
stages.     The  caterpillar  eats  its  way   out   of  the  shell  by  biting  a  hole  at 
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one  side  of  the  suimuit,  otU'ii  making  a  renifoini  opening  out  of  wliich 
it  crawls  as  soon  as  possible,  and  leaves  tlie  rest  of  the  egg  intaet. 

The  caterpillar  has  a  very  extensible  head  and  flexible  neck  and  its  man- 
ner of  feeding  immediately  after  birth  is  rather  remarkable  ;  it  pierces  the 
lower  cuticle  of  the  leaf,  making  a  hole  just  large  enough  to  introduce  its 
minute  head,  and  then  devours  all  the  interior  of  the  leaf  as  far  as  it  can 
j-ejich — nianv  times  the  diameter  of  the  hole — so  tliat  wlien  tlie  caterpillar 
o-oes  elsewhere,  the  leaf  looks  as  if  marked  with  a  circular  lilister,  having 
a  central  nucleus  ;  the  nearly  colorless  membranes  of  the  leaf  being  all  that 
is  left,  and  at  the  central  entrance  to  the  blister  the  upper  membrane  only. 
Tiie  blister  or  pustule  is  1.75  mm.  in  diameter,  and  the  nucleus  like  open- 
ing to  it  only  about  .2.5  nun.  in  diameter. 

In  later  life,  generally  by  the  fourth  stage,  it  feeds  as  well  on  the  upper 
as  on  the  under  surface  of  the  leaf,  though  it  still  seems  to  {>refer  the 
under  surface,  and  in  either  case  eats  entirely  through  the  cuticle  of  the 
surface  on  which  it  rests  down  to  the  opposite  integument,  but  never 
piercing  the  leaf:  it  still  also  retains  to  some  degree  its  early  habit,  of 
piercing  by  means  of  its  long  neck  helween  the  integuments  to  get  the 
juicier  parts  ;  and  I  have  seen  it  bore  out  tlie  cut  end  of  a  stem  down  to  the 
rind  on  every  side.  Occasionally,  when  full  grown,  it  eats  the  leaf  entirely 
through.  It  shows  no  pro])ensity  whatever  to  cannibalism,  even  under 
provocation. 

Mr.  Saunders  obser\ed  this  cater})illar  accompanied  by  ants  ;  indeed  he 
found  their  discovery  "comparatively  easy  from  the  invariable  presence 
of  these  active  attendants."  The  ants  were  actively  running  about  the 
leaves  on  which  these  caterpillars  were  found  and  repeatedly  over  the  cat- 
erpillars themselves,  which  did  not  seem  in  the  least  disturbed  by  them. 
Their  attendance  was  of  course  to  obtain  the  fluids  secreted  from  the 
seventh  abdominal  segment  of  the  caterpillar,  as  in  Cyaniris. 

Life  history.  This  butterfly  is  double  brooded  throughout  the  whole 
of  its  range,  the  first  generation  making  its  advent  during  the  last  week 
in  May,  the  females  emerging  the  first  week  in  June  when  the  males  are 
common  ;  the  height  of  its  abundance  is  about  the  10th  of  June,  and  by 
the  middle  of  the  month  the  numbers  begin  to  diminish,  although  speci- 
mens may  be  found  even  in  July,  so  as  to  join  the  second  brood  when 
that  is  early  ;  the  eggs  are  laid  throughout  June,  hatch,  as  stated,  in  seven  to 
eight  days,  the  caterpillar  becomes  fully  grown  in  alunit  a  month,  and  the 
chrysalis  hangs  from  nine  to  eleven  days.  The  second  brood  varies  con- 
siderably in  the  time  of  its  apparition.  Mr.  Saunders  reports  that  the  first 
butterflies  appeared  one  year  in  London,  August  2  ;  while  Mr.  Lintner  took 
the  first  at  Albany  on  July  15,  another  year  found  them  beginning  to  fly 
by  the  7th,  and  one  year  even  found  them  "very  abundant"  on  the  9th.  So, 
too,  in  the  year  in  which  they  appeared  July  15,  a  few  of  both  sexes  were 
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found  as  late  as  August  27,  whiU'  in  that  year  in  which  they  emerged 
early  in  .Inly,  their  nunihers  were  diminishing  by  the  21st,  and  at 
the  end  of  the  month  all  the  speeiinens  were  "quite  worn."  They  appear, 
therefore,  to  flv  for  from  four  to  six  weeks.  The  eggs  are  doubtless  gen- 
erally laid  in  both  July  and  August,  but  whether  the  mature  larva  or  the 
chrysalis  hibernates  is  unknown. 

Habits  and  flight.  The  butterfly  collects  in  large  numbers  on  damp 
ground.  .Mr.  Lintner  once  observed  nearly  two  hundred  in  one  spot,  and 
caught  fifteen  in  a  single  sweep  of  the  net :  it  may  also  be  found  on 
leaves  and  flowers  by  the  roadside  with  its  wings  partly  expanded. 

Its  flight  is  entirely  similar  to  that  of  Cyaniris  pseudargiolus  but  some- 
what less  vigorous  ;  like  that  species  it  keeps  close  to  the  ground.  AVhen 
walking  up  a  vertical  surface' the  wings  are  kept  back  to  back,  erect,  the 
antennae  on  a  plane  with  the  body,  but  raised  above  it  by  the  basal  curve, 
and  divaricate  about  90°  ;  they  are  alternately  raised  and  lowered  a 
little.  When  hanging  at  rest,  the  costal  edges  of  the  four  wings  are 
brought  almost  together,  while  the  antennae,  spread  at  an  angle  of  about 
60".  are  held  forward  from  the  vertical  of  the  body  at  a  slight  angle. 

I  cannot  discover  any  odor  in  the  males. 

Desiderata.  The  history  of  this  butterfly  needs  to  be  closely  followed 
after  August  to  determine  in  what  condition  the  insect  passes  the  winter. 
If  in  the  egg  state,  as  one  of  its  European  congeners  is  said  to  do,  where 
is  the  egg  then  laid  ?  Our  knowledge  of  the  geographical  distribution  of 
the  insect  leaves  much  to  be  desired ;  it  may  be  sought  in  the  whole  of 
northern  New  England  with  considerable  chance  of  success  ;  no  parasites 
have  yet  been  obtained  from  the  larva.  Do  the  ants  defend  it  so  well  that 
it  has  none  ? 

LIST  OF  ILLUSTRATIONS.— BUSTICUS  SCUDDERII. 

General.  Chrysalis. 

PI.  24,  fig.  8.    Distribution  ia  Nortli  America.  PI.  84,  fig.  41.    Side  view. 

^„„  86:15,16.    Dermal  appeudages. 

PI,  65,  fig.  12.    Top  view.  Imago. 

13.    Side  view.  PI.  e,  fig.  6.    Male,  upper  surface. 
Caterpillar.  1.    Female,  both  surfaces. 

PI.  71,  fig.  4.    Caterpillar  at  birth.  34 :  29.    Male  abdominal  appendages. 

To :  36.    Stage  iii,  dorsal  view.  39 :  18.    Neuratiou. 

38.    Mature  caterpillar,  much  enlarged.  46:29.    Androconium. 

79:32-35.    Front  views  of  head,  stages  i,  55:7.    Side    view    with  head  and  appen- 

iii,  iv,  V.  dages  enlarged,  and  details  of  the  struct- 

86:14.    Caruncle,  8th  abdominal  segment.  ure  of  the  legs. 
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TRTBE  CHRYSOPHANIDT. 

COPPERS. 

Papilionesrutili  Wiener  Verzeichniss.  Lycaeninae  (pars)  Butler;   Lycaenidae  (pars) 

Civps  (pars)  Herbst.  GuentSe. 

Villieantes  Hiibner. 

Children  of  light,  and  air,  and  fire,  they  seem'd; 
Their  lives  all  extaey  and  quick  cross  motion. 

Montgomery.— Pelican  Island. 

The  fairy  Ijing  of  flowers 
Reigns  there,  and  revels  thro'  the  fragrant  hours ; 
Gem  full  of  life,  and  joy. 

Samuel  Rogers.— TAe  Voyage  of  Columbus. 

Imago.  Colors  coppery.  Club  of  antennae  equal  for  most  of  its  extent,  rather 
long  and  very  slender,  being  two  or  three  times  as  broad  as  the  stalls,  and  from  four 
to  six  times  longer  than  broad.  Patagia  very  long  and  slender,  usually  three  or  four 
times  longer  than  broad;  subcostal  nervure  of  fore  wings  with  three  superior 
branches,  the  outermost  forked,  the  nervure  itself  running  in  a  direct  or  nearly  direct 
course  to  just  below  the  tip  of  the  wing;  tarsi  armed  beneath  witli  frequent  spines, 
usually  clustered  upon  the  sides ;  fore  tarsi  of  tlie  male  armed  at  tip  with  a  single 
median  spine,  diflering  from  tlie  other  spines  only  in  size,  and  considerably  curved. 
Upper  organ  of  male  appendages  formed  of  a  deeply  cleft  plate,  whose  lateral  halves 
have  the  appearance  of  a  tapering  appendage,  and  bear  at  their  extreme  base  slender, 
elbowed  laminae  directed  backward  ;  clasps  subequal  and  at  tip  bluntly  rounded  ;  in- 
tromittent  organ  acicular,  not  apically  flaring. 

Egg.  Tiarate,  but  domed,  truncate  beneath  but  not  above,  the  sunken  portion  of 
the  upper  surface,  together  with  the  micropylic  pit,  including  less  than  one-eighth  of 
the  diameter  of  the  egg;  the  pit  itself  generally,  but  not  always,  moderately  deep ; 
surface  either  simply  and  finely  reticulate,  with  a  scarcely  raised  tracery,  or  pitted 
with  polygonal  cells,  the  angles  of  which  do  not  rise  conspicuously  above  the  general 
surface. 

Caterpillar  at  birth.  Head  as  broad  as  the  body.  Innermost  dorsal  bristles  ar- 
ranged partly  in  a  subdorsal  series,  one  long  and  one  short  bristle  to  a  segment  in 
each  row ;  inf  rastigmatal  series  with  three  bristles  to  a  segment. 

Mature  caterpillar.  Body  scarcely  narrower  in  proportion  to  its  lengtli  than  in 
Lycaenidi,  but  slightly  broader  than  in  Theclidi;  segments  arched  somewhat;  body 
clothed  uniformly  with  very  short  liairs,  or  with  longer  hairs  arranged  in  transverse 
series,  sometimes  springing  from  elevated  bosses. 

Chrysalis.  Body  very  variable  in  form  (to  include  Feniseca),  but  either  not  form- 
ing a  single,  uniformly  contoured  mass  (Feniseca)  or  else  a  single,  long,  oval  mass, 
slenderer  and  relatively  lower  than  in  the  Theclidi,  and  generally  more  elongated  than 
in  the  Lycaenidi;  dermal  appendages  fungiform. 

This  group  contains  the  stoutest  of  the  Lycaeninae,  and  is  far  less  numer- 
ous in  species  than  the  tribes  already  mentioned.  Their  heavy  markings  and 
the  lustrous  reddish  or  fulvous  tint  of  their  upper  surface,  which  has  won  for 
them  the  popular  name  of  "coppers,"  distinguish  them  at  a  glance  from 
other  groups.  Their  hind  wings  rarely  bear  the  thread-like  tails  peculiar 
to  many  of  the  Lycaeninae,  although  in  some  exotic  genera  the  anal  angle 
is  sometimes  considerably  produced.  The  disposition  of  the  markings  of 
the  under  surface  closely  resembles  that  in  the  Lycaenidi,   to  which  they 
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are  niucli  more  nearly  allied  than  to  the  Theclidi.  Many  of  the  species 
frequent  moist,  boggy  places,  while  others  rejoice  in  the  full  blaze  of  the 
sun  in  arid  paf^tiircs  or  by  tiic  roadside.  Their  flight  is  quick,  usually 
sliort,  abrupt  and  rather  iut'requent ;  they  seldom  wander  far;  like  some 
of  their  allies  they  arc  often  very  pugnacious,  darting  from  their  resting 
place  at  any  passing  object. 

The  insects  of  this  group  arc  peculiar  to  the  temperate  regions.  South 
of  the  tropics  a  single  species  occurs  in  South  America,  two  or  three  are 
found  in  New  Zealand,  and  large  numbers  in  Africa,  though  probably  not 
appertaining  to  genera  represented  in  northern  latitudes.  The  mass  of 
the  species,  however,  are  found  in  the  northern  hemisphere,  and  especially 
in  the  Old  World.  "With  one  exception,  the  American  genera  are  either 
identical  with  or  verj-  closely  allied  to  those  of  Europe,  and  tliis  resem- 
blance is  most  marked  when  the  species  of  the  western  half  of  the  conti- 
nent are  compared  with  those  of  the  Old  World. 

The  eggs  are  more  or  less  echinoid  shaped,  generally  covered  with  deep 
and  regular  depressions.  They  are  laid  singly,  though  often  a  large 
number  may  be  found  upon  the  same  plant.  The  larvae  are  shaped  like 
an  oblong,  strongly  convex  shield,  and  like  the  Lycaenidi  they  feed  upon 
herbaceous  plants,  rarely,  however,  on  Leguminosae,  most  of  them  pre- 
ferring species  of  Rumex  or  other  Polygonaceae,  and  they  have  been  known 
to  occur  on  Solidago  and  Viola  ;  in  one  instance,  as  we  shall  see,  they  are 
strictly  carnivorous.  The  insects  vary  considerably  iu  the  number  of 
their  generations,  some  being  single,  others  double,  and  a  few  even  triple 
brooded  ;  some  pass  the  winter  in  the  egg  state,  others  in  the  chrysalis, 
and  one  or  two,  it  is  thought,  may  winter  as  caterpillars  ;  the  butterflies 
never  hibernate.  They  differ  from  other  Lycaeninae  in  their  late  appari- 
tion, being  seldom  seen  on  the  wing  before  June,  but  they  resemble  them 
in  that  few  of  the  species  fly  after  August. 

Table  of  genera  of  Chrysophanidi,  based  on  the  egrj. 

Egg  studded  with  conspicuous  sunken  cells. 
Egg  regularly  tiarate  in  form;  cells  small. 

Cells  formed  in  the  interspaces  of  conical  protubei-ances Chrysophanus. 

Cells  composed  of  deep  circular  pits Epideinia. 

Egg  broadly  and  abruptly  truncate  at  base;  cells  large Heodes. 

Egg  nearly  smooth,  the  cells  inconsiiicuous  in  size  and  depth Feniseca. 

Table  of  genera,  based  on  the  caterpillar  at  birth. 

Longer  bristles  at  least  half  the  length  of  the  caterpillar ;  no  large  bristles  alligued  with  the 
lateral  annuli. 
Longer  bristles  gently  arcuate,  in  the  arc  of  a  circle  whose  radius  is  twice  the  width  of 

the  caterpillar Chrysophanus,  Epideniia. 

Longer  bristles  strongly  arcuate,  in  the  arc  of  a  circle  whose  radius  is  the  width  of  the 

caterpillar Heodes. 

Longer  bristles  considerably  less  than  half  the  length  of  the  caterpiUar;  a  lateral  series  of 
large  bristles  alligned  with  the  annuli Feniseca, 
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Table  of  genera,  based  on  the  mature  caterpillar. 

Body  furnished  with  short  hairs  uniformly  distributed Heodes. 

Body  furnished  with  long  hairs,  arranged  in  transverse  masses Feniseca. 

(Other  genera  nnl^nown.) 

Table  of  genera,  based  on  the  chrysalis. 

Abdomen  smoothly  contoured,  last  segments  not  separately  protuberant. 

Only  the  lower  half  of  the  dorsum  of  ninth  abdominal  segment  sloping  forward 

Cbrysophauus. 

Wliole  of  the  dorsum  of  the  ninth  abdominal  segment  sloping  forward Heortes. 

Abdomen  with  irregular  surface,  the  final  segments  forming  a  broad  spatula Feniseca. 

(Epidemia  unknown.) 


Table  of  genera,  based  on  the  imago. 


Third  superior  subcostal  nervure  of  fore  wing  arising  at  the  tip  of  the  cell. 

First  joint  of  middle  and  hind  tarsi  in  male  not  greatly  enlarged  ;  disk  of  upper  surface  of 
fore  and  hind  wings  not  heterochroic.  or  only  in  the  female. 
Fore  and  hind  wings  heterochroic  above  in  the  female;  club  of  antenna  comiiaiii- 

tively  slender;  fore  tarsi  of  male  jointed Chrysophanus. 

Fore  and  hind  wings  homoehroic  above  in  both  sexes;  club  of  antenna  comparatively 

stout;  fore  tarsi  of  male  not  jointed Fpideniia. 

First  joint  of  middle  and  hind  tarsi  in  male  twice  as  stout  as  rest  of  tarsus;  disk  of  upper 

surface  of  fore  and  hind  wings  heterochroic  in  both  sexes Heodes. 

Third  superior  subcostal  nervule  of  fore  wing  arising  far  beyond  the  tip  of  the  cell 

Feniseca. 


CHRYSOPHANUS   HUBNER. 

Chrysophanus  Hiibn.,  Verz.  bek.  schmett.,  72  (1816).    Type.— Pap.  hippothoe  Linn. 

As  rising  on  its  purple  wing 
The  insect-queen  of  eastern  spring, 
O'er  emerald  meadows  of  Kashmeer 
Invites  the  yuiiiig  pursuer  near. 
And  liails  liini  on  IrcMii  flower  to  Hower 
A  weary  cliase  and  wasted  hour, 
Then  leaves  him,  as  it  soars  on  high, 
With  panting  heart  and  tearful  eye : 
So  beauty  lures  the  full-grown  cliild. 
With  hue  as  bright,  and  wing  as  wMld ; 
A  chase  of  idle'hopes  and  fears. 
Begun  in  folly,  elo.sed  in  tears. 

Byron.— r/ie  Giaour. 

Imago  (55:8).  Head  moderately  large,  densely  clothed  with  scales  and  rather 
abundantly  supplied  with  long,  curving  hairs  of  eciual  length  in  all  parts.  Front  even, 
not  swollen  in  any  part,  except  in  the  least  possible  degree  in  the  middle  below, 
where  it  barely  surpasses  the  front  of  the  eyes ;  half  as  high  again  as  broad  and  of 
the  width  of  the  eye  on  a  front  view;  upper  border  marked  by  the  faintest  possible 
transverse  ridge,  its  angles  rather  deeply  hollowed  in  front  of  the  antennae;  lower 
border  rather  strongly,  not  broadly  rounded.  Vertex  slightly  elevated  in  the  middle 
and  at  either  side  to  form  low  buttresses  behind  the  antennae ;  separated  from  the 
occiput  by  a  broad,  rather  deep,  slightly  curving  sulcation,  having  a  slight  pit  in  the 
middle,  which  affects  the  height  of  the  occiput  just  behind.  Eyes  not  very  large, 
moderately  full,  naked.  Antennae  inserted  with  the  posterior  border  in  the  middle  of 
the  summit,  separated  by  a  space  equal  to  the  width  of  the  basal  joint  of  the 
antennae;  nearly  or  quite  half  us  long  again  as  the  abdomen,  composed  of  thirty- 
three  joints,  of  which  thirteen  form  the  depressed  cylindrical  club,  which  is  two  and 
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H  hiilf  tliiicH  l)r<miloi-  tliiiii  tin-  slalk.  Ilvt-  tImoM  lonKor  tlinii  liroinl.  huTenses  very  criid- 
imlly  In  s|7.o  lit  tlui  linHi-,  !»  o<|Uiil  for  iiio>t  of  Its  lt'n;:tli  iind  bluntly  poiiitcil  nt  the 
oxtri'iiilty,  tliri'o  nr  four  Joints  riilfrlnjf  Into  tlir  illnilniiliun  of  size.  I'lilpl  .sloinlcr, 
fully  half  ii.x  Ion;;  imnin  ii-  the  eye,  the  nildillr  Joint  tiiprrinK  only  on  the  npliiil  third, 
the  terndnnl  Joint  more  Ihiin  half  ns  lonj;  ii>  the  pennllirnate  and  elothcil  with  recnin- 
hent  seaU's  only,  while  the  others  are  densely  staled,  especially  below,  and  fnrnlshcd 
with  a  heavy  fringe  of  very  lon^.  projeetlnit  hairs. 

I'nta^la  very  lon^  nnd  sletnler.  somewhat  arrhed  and  slightly  tnnild,  nearly  or  quite 
four  times  as  \oi\is  as  broail,  taperlnj,;  on  the  basal  half,  the  apleal  half  about  one- 
third  the  width  of  the  base,  eniiiil  (T  very  slightly  enUn'KinK.  nearly  straight,  the  tip 
broadly  rouinled;  upper  border  not  exeavated. 

Ki>re  win;:s  (39  :  :>:t)  two-thirds  «>  long  again  as  broad,  the  eostal  margin  slightly 
and  e<|iudly  eurved  iit  l)asc  and  tip.  the  miildle  two-thirds  nearly  straight;  outer  margin 
very  broadly  and  uulforndy  rounded,  having  sneh  a  general  dire<-t ion  as  to  form  an  angle 
of  about  f!.')"  with  the  costal  margin ,  the  angle  rounded  oil';  Inner  border  scareely  concave 
on  the  basal  two-thirds,  the  angle  well  rounded.  Costal  vein  terminating  some  distance 
before  the  tip  of  the  cell,  subcostal  with  three  branches,  tlrstarising  a  little  ((J  ,  61:  7  ) 
or  somewhat  (  9  ,61 :  8  )  beyond  tlie  mUidle  of  the  upper  bonier  of  the  cell;  secon<l  about 
two-thirds  ((J)  or  nearly  thrcc-llfths  (J)  the  distance  from  the  origin  of  tlie  lirst 
branch  to  the  tip  of  the  cell;  third  at  the  apex  of  the  cell,  its  forks  originating  mid- 
way (<J  )  or  a  little  less  than  midway  (  ^  ,)  from  the  tip  of  the  cell  to  the  apex  of  tlie 
wing;  cross  veins  transverse,  obsolete  except  next  the  main  veins ;  cell  rather  less 
than  half  the  length  of  the  wing  and  tliree  and  a  half  times  as  long  as  broad. 

Hind  \v  ings  with  the  costal  margin  broadly  and  roundly  expanded  next  the  base, 
lieyond  nearly  straight,  near  the  apex  sloping  oft' toward  the  outer  margin,  sooner  and 
more  abruptly  in  the  (J  than  in  the  ?.  Outer  margin  rather  broadly  and  regularly 
rounded,  fuller,  especially  on  the  upper  half,  in  the  $  than  in  the  J  ;  inner  border 
abruptly  and  considerably  expandctl  at  the  base,  beyond  straight  or  scarcely  convex, 
scarcely  emarginate  for  a  short  space  next  the  tip,  the  angle  rouniled  oil'.  Submedian 
nervure  terminating  at  the  anal  angle;  internal  nervurc  terminating  considerably  be- 
yond the  middle  of  the  inner  margin. 

Fore  tibiae  less  than  three-fourths  ((J)  or  about  (ive-sixtlis  ($)  the  length  of  the 
hind  tibiae,  the  spurs  naked;  the  tarsi  either  nearly  equalling  the  tibiae  (?)  or 
from  three-quarters  to  four-fifths  their  length  ( J ) ;  terminal  joint  of  fore  tarsi 
either  like  that  of  the  other  legs  (  ?) ;  or  small  and  tai>ering,  feebly  divided  by  faint 
impressed  lines  into  simulations  of  Joints,  tlie  tip  armed  with  only  a  single  apical 
hook,  dilTering  from  the  spines  which  cro'wd  np  to  it  only  in  being  longer  and  a  little 
more  curved  ;  furnished  above  with  short,  dense  hairs,  instead  of  scales  ( (J ).  All  the 
femora  provided  with  a  fringe  of  rather  close,  long  hairs  on  the  under  surface.  Mid- 
dle tibiae  either  as  long  as  (?)  or  a  little  shorter  than  ((J)  the  hind  tibiae,  rather 
abundantly  armed  beneath,  and  to  a  slight  extent  on  the  sides,  with  not  very  long  but 
slender  spines  and  at  the  apex  with  a  pair  of  moderately  short  and  slender  spurs  scaled 
nearly  to  the  tip.  First  Joint  of  tarsi  fully  equalling  the  others  together,  the  next 
three  diminishing  in  regular  ratio,  the  fifth  equal  to  the  second  ;  the  Joints  furnished 
very  abundantly  beneath  with  very  long  and  rather  slender  spines,  excepting  on  the 
basal  Joint  mostly  collected  upon  the  sides  and  in  a  naked  field ;  an  apical  pair  on 
each  Joint  longer  than  the  others;  claws  small,  not  stout,  compressed,  taiiering,  con- 
siderably and  regularly  but  not  very  strongly  cur\-ed ;  paronychia  double,  each  lobe 
fully  as  long  as  the  claw,  equal,  very  slender,  the  superior  straight,  the  inferior  curv- 
ing strongly  Inward  and  forward :  pulvlllus  Inconspicuous. 

Lateral  alations  of  upper  organ  of  male  abdominal  appendages  pretty  large,  bent 
strongly  downward  In  the  middle,  divergent,  leaving  a  U-shaped  opening  between  their 
bases;  lateral  arms  very  long  and  slender,  acicular.  strongly  bowed.  Clasps  very 
uniform  in  size  from  base  to  tip. 

Egg.  Slightly  more  rounded  above  than  below,  the  base  being  rather  broadly 
truncate;  cells  small,  those  In  the  middle  of  the  egg  disposed  with  some  regularity  in 
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diagonal  rows,  tlic  walls  of  irreaulai-  lioi^lit,  beiiiK  imich  elevated  into  roiuuU'd  bosses 
at  the  lines  of  jiineture.  Microiivle  rosette  occiipyiiiir  the  whole  floor  of  a  pretty  deep 
iufiiiidibuliform  cavity,  the  sides  of  which  are  abrupt. 

Caterpillar  at  birth.  The  only  spociuiens  I  have  seen  being  dead  and  dried  bodies 
extracted  from  ej;gs  which  did  not  hatch,  I  can  only  say  that  the  caterpillars  of  this 
genus  when  they  lirst  emerge  re.semble  those  of  Heodes  in  almost  every  particular,  but 
that  the  secondary  warts  of  the  infrastigraatal  row  are  apparently  absent. 

Chrysalis.  Considerably  more  than  twice  as  long  as  broad,  the  sides  of  the  body 
straight  and  parallel  from  one  extremity  of  the  wing  to  the  other;  behind  the  wings 
the  abdomen  as  viewed  from  above  is  elliptical,  well  rounded;  in  front  of  the  wings 
the  body  tapers  rapidly  and  has  an  appressed  rounded  front,  the  basal  wing  prom- 
inences being  niarkeil  only  by  the  angle  the  front  part  of  the  body  makes  with 
the  wings.  Viewed  from  tlie  side,  the  Mat  bottom  has  the  anterior  fourth  raised  at  a 
slight  angle;  the  thorax  is  highest  and  nearly  equal  on  the  posterior  third,  in  front  of 
it  very  broadly  arched,  sloping  about  equally  downward  and  forward.  .Abdomen  very 
broadly  arched  above,  highest  and  very  slightly  higher  than  the  thorax  at  the  third  and 
fourth  segments,  the  last  four  segments  curving  rapidly  downward,  the  posterior  point 
being  at  the  summit  of  the  niuth  segment,  below  which  it  curves  forward  slightly ; 
the  downward  curve  at  the  posterior  is  much  more  rapid  than  at  the  anterior  end  of 
the  body.  Transversely  the  middle  of  the  tliorax  has  a  parabolic  curve,  well  rounded 
above;  the  abdomen  is  well  arched,  regularly  rounded,  consideraljly  higher  than  a 
semicircle.  More  than  three-lifths  of  the  tongue  is  exposed.  Basal  wing  prominence 
consisting  of  a  broad,  low,  rounded,  slight  elevation  which  would  be  scarcely  notice- 
able but  for  the  narrowing  of  the  anterior  part  of  the  body.  Body  covered  equally 
with  a  very  delicate  tracery  of  lines,  equally  raised  everywhere  excepting  at  the  points 
of  intersection  where  there  are  minute  warts;  they  cross  each  other  irregularly,  form- 
ing angular,  moderately  large  cells ;  within  the  cells  is  frequently  seated  a  large  wart 
giving  rise  to  a  fungiform  l)ristle,  the  basal  three-fourths  of  the  pedicel  equal,  mod- 
erately stout,  the  apical  fourth  rapidly  expanding  to  a  shallow,  greatly  expanded,  infun- 
diljuliform  disc,  the  horizontal  edges  of  which  are  fringed  with  fleshy  ciliate  lobes. 
Hoolilets  of  cremaster  rather  long  and  slender,  the  stem  equal,  straight  on  basal, 
curved  a  little  on  apical  half,  the  expanded  portion  transverse,  three  or  four  times 
broader  than  the  stem,  curved  strongly,  over  the  apical  margin  nearly  straight,  the 
sides  strongly  produced  laterally  and  somewhat  backward. 

This  genus  seems  to  have  but  a  siugle  form  in  America,  confined  to  the 
eastern  side  of  the  continent,  tiiough  better  rej)resented  in  Europe  where 
its  range  is  also  more  extended  between  the  37th  and  56th  parallels. 

The  group  comprises  some  of  the  larger  Chrysophanidi.  The  wings  of 
the  sexes  differ  in  coloring,  though,  at  least  in  the  American  species,  but 
little  in  form.  The  upper  .surface  is  coppeiy  brown,  tliatof  the  fore  wings 
mostly  fulvous  in  the  female,  broadly  bordered  with  dark  brown  on  tlie  fore, 
reddi,sli  fulvous  on  the  hind  wing-s  :  and  is  furnished  with  transverse  series 
of  dark  spots,  the  repetition  of  those  beneath  and  which  are  more  distinct 
on  the  fore  wings  of  the  female  than  of  the  male.  Beneath,  the  fore  wings 
are  fulvous,  the  hind  wings  silvery  gray,  bordered  as  above ;  both 
wings  have  a  double,  submarginal  series  of  blackish  spots  and  an  extra- 
mesial  tortuous  series  ;  all  the  spots  on  the  wings  are  small  and  generally 
round ;  besides  there  is  a  dark  bar  at  the  end  of  the  cell,  and  at  equal  dis- 
tances between  this  and  the  base  two  straight  and  transverse  series  of  spots. 

The   insects  are  double  brooded  and  probably  winter  in  the  egg  state. 
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The  American  species  flies  in  July  aiul  :it  tlic  ciul  df  August.  Tlic  Init- 
terflies  are  rather  local  and  their  flight  low  and  not  very  active.  The  eggs 
are  wliite,  ecliinoid  shaped,  strongly  pitted  and  with  prominent,  rounded 
elevations.  The  caterpillars,  which  are  imperfectly  known,  feed  upon 
Polygonaceae  and  especially  Runicx.  Tlic  clirysalis  has  nuu'li  the  form 
of  that  of  Heodes  and  of  a  similar  d\dl  brown. 


EXCURSUS   XXXVI.— THE  DISTRIBUTION  OF  BUTTERFLIES 

IN  NEW  ENGLAND. 

The  wooils,  the  rivers,  iind  the  niedovvcs  greene, 
"With  his  aii-c-<'iitting  wings  he  measured  wide, 
Xe  dill  he  leave  the  inountaines  bare  iinseene, 
Nor  the  raiilce  grassie  fenues  delights  iintride. 

Spenser. — Muiofiutmos. 

Probablv  no  district  of  equal  extent  in  the  United  States  possesses  a 
greater  variety  of  butterfly  life  than  New  England.  Extending  in  a  north- 
easterly direction  over  more  than  eleven  degrees  of  latitude  and  sc*  en  and 
one-half  degrees  of  longitude,  its  broad  north-westerly  side  supporting  a 
range  of  hills  which  forms  the  backbone  of  the  district,  higher  than  any 
equivalent  range  east  of  the  Eocky  Mountains,  it  exposes  a  vast  coastal 
plain  to  the  open  sea,  one-half  of  which  receives  the  warm  waters  of  the 
Gidf  Stream,  the  other  the  colder  Arctic  flow  which  hugs  the  shore  as  far 
as  Cape  Cod.  Its  north-easterly  extremity  stretches  far  toward  the  Gulf 
of  St.  Lawrence,  with  its  sub-arctic  cold,  and  nourishes  only  the  butter- 
flies of  the  Canadian  fauna,  while  its  low,  sandy  southern  shore  receives 
many  a  wanderer  from  the  Carolinian  fauna,  which  struggles  to  maintain 
a  foothold  and  even  to  penetrate  along  the  coatt  and  up  the  wainur  river 
valleys.  On  tlie  summits  of  the  highest  mountains  we  are  even  brought, 
as  it  were,  into  the  very  heart  of  Labrador  and  Greenland,  and  from 
there,  one  may  say  with  but  little  exaggeration,  we  may  look  upon  the 
tropica. 

The  main  distinction,  then,  which  we  find  among  the  butterflies  of  dif- 
ferent parts  of  New  England  is  that  we  find  within  its  limits  a  commingling 
of  northern  and  southern  faunas.  Indeed,  as  we  have  pointed  out  in  the 
Introduction  to  this  work,  the  line  between  the  Allejrhanian  and  Canadian 
faunas  divides  it  near  the  middle  in  an  irregular  course,  influenced  largely 
by  the  flow  of  the  streams  and  the  trend  of  the  mountain  chains.  The 
different  species  which  find  their  northern  and  southern  limits  within  these 
districts  have  been  detailed  in  the  chapter  of  the  Introduction  bearing  upon 
this  point,  and  there  are  only  one  or  two  additional  matters  which  may 
claim  our  attention  here. 

The  distril)ution  of  butterflies,  as  is  well  known,  depends  very  largely 
upon  that  of  their  food  plants,  and    the  latter  in  most  regions  upon  the 
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character  of  the  soil.  In  Xi'w  Enghiiul,  however,  buried  as  it  is  from 
one  extroinitx  to  the  otlier  l)eneath  a  vast  slieet  of  drift,  this  element  has 
the  very  weakest  ])ro[)ortions.  The  distrihution  of  limestone  areas  has  in 
most  countries  very  close  connection  with  the  distrihution  of  plants,  and 
were  it  not  for  this  covering  of  drift,  which  envelops  the  \\liok'  of  New 
iMialand,  we  niiaht  look  here  for  some  considerable  difference  between 
the  eastern  and  western  portions,  since  the  limestones  of  New  England 
are  very  largely  confined  to  the  Connecticut  valley  and  the  region  west  of 
it.  Their  effect,  however,  upon  the  actual  character  of  the  soil  is,  com- 
pared to  that  which  we  find  in  other  regions,  and  consklcring  theu'  ex- 
tent, exceedingly  small,  and,  jierhaps  consequently,  we  have  scarcely  any 
butterflies  whose  limitations  in  an  east  or  Avest  direction  can  in  any  way 
be  claimed  to  be  dependent  upon  any  other  element  than  that  of  a 
northerly  or  southerly  exposure.  Polygonia  satyrus,  indeed,  has  been 
found  only  at  a  single  point  just  outside  the  north-western  extremity  of 
New  England,  and  here  finds  its  easterly  limit.  It  is  a  butterfly  which 
belongs,  properly  speaking,  to  the  other  side  of  the  continent,  but,  like 
others  in  the  same  category,  doulitless  extends  across  nearly  the  entire 
continent  north  of  our  own  boundaries.  But  such  examples  as  this  should 
be  looked  upon  rather  as  northerly  forms  which,  belonging  to  the  western 
and  centi-al  portions,  but  traversing  the  continent  in  northern  latitudes, 
naturallj-  invade  our  territory  from  the  \^■est.  The  same  should  be  said  of 
Rusticus  scudderii,  the  relations  of  which  to  New  England  are  those  of  a 
northerly  and  westerly  neighbor.    Eurymus  eurythemc  is  a  fuither  example. 

The  only  instances  known  to  me  where  butterflies,  entering  New  Eng- 
land from  the  west  or  west  and  south,  do  not  cross  the  district  at  least 
nearly  to  its  eastern  boundaries  are  :  Chrysophanus  thoe,  wdiich  has  never 
been  found  farther  east  than  Amherst  in  the  Connecticut  Eiver  bottom, 
Thecla  acadica,  whose  New  England  distribution  is  exceedingly  little 
known  ;  and  Strymon  titus,  which  appears  only  to  reach  the  extreme  west- 
ern border  of  Maine.  Of  these  three,  Chrysophanus  thoe  is  the  only 
striking  example,  and  its'  limitation  may  possibly  be  only  apparent,  and 
due  to  its  localization. 

We  see,  therefore,  that  the  geographical  distribution  of  buttei-flies  in 
New  England  is  almost  completely  an  element  of  the  temperature.  The 
mountains  and  the  streams  run  in  a  general  north-southerly  direction, 
not  only  offering  no  obstacles  to  the  freedom  of  movement  north  and 
south,  but  affording  not  infrequently  a  highway,  facilitating  movement. 
The  relation  of  the  coastal  line  to  the  currents  are  such  that  the  extrenres 
of  the  north  and  south  are  intensified.  In  this  narrow  area,  therefore,  are 
crowded  not  only  abundant  representatives  of  the  Canadian  and  Alle- 
ghanian  faunas,  but  even  some  vagrant  or  ambitious  members  of  the  Hud- 
sonian,  upon  the  mountain  tops,  and  of  the  Cai'olinian,  along  the  low 
southern  coast. 
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CHRYSOPHANUS   THOE— The  bronze  copper. 
[The  bronze  copper  (ScudUer);  the  large  copper  butterlly  (Mnyiiard).] 

Pnlyommatus  tlioe  Bohd. MS.;  Grny, Griff.  (I8TS):    Butt.  oust.   U.  S.,    2Kl-2.t2  (l.SSG);— 

Ciiv.  nil.  kinsJ.,  ins.,  ii,  pi.  58,  tigs.  4,  4  a-b  MiiliU.,  Hep.  III.  Ins.,  x:  9")  (18W);— Siiuld., 

(1S82);— Boisd.-LcC,  Up.  Am.   sept.  12o-12G,  Biitt.,  128-129,  tigs.  12,  117, 124(1S.S1);— Miiyn., 

pi.  38,  tigs.    1-3  (1833);— tiuiJr.,   loon,  ri^gue  RiUt.  N.  Eugl.,  40-41.  pi.  5,  lig.s.  61,51a  (188G). 

anini.,  ins.,  490,  pi.  81,  tigs.  4,  4  a  (1842?);—  Li/caena   thoe   Kirb.,  Syn.  cat.  Lep.,  343 

JIorr..Syn.  Lcp.N.  Am..S4-<i5(18«2);— Saund.,  (18W). 

Can.  cnt.,  i :  .">'  (18G9) ;— Gir.,  Trait6  d'eut.,  iii :  Chri/sophanus hi/llus  Bull.,  Cat.  Fabr.  Lcp,. 

237,  pi.  84,  tigs.  4,  4a-b  (1885).  173  (1869). 

Chrysiiphanus  thne  Wcstw.-Hewits.,  Gen.  Figured  by  Glover,  111.  N.  A.  Lcp.,  pi.  25, 

diurn.  Lcp.,  ii:  498(1852);— D'Urb.. Can.  uat.,  lig.  9,  iued. 

v:  240  (1860) ;— French,  llep.  III.  ins.,  vii :  158  [Not  Papilio  liylhis  Cram.] 

Thy  sun-ray  is  bright 
Ou  the  butterfly's  wing. 

Eliza  Cook. — Sprinij. 
Those  be  rubies,  fairy  favours. 

SukK^sv^KKE.— Midsummer-Night's  Dream. 

Imago  (5  :  !),  12).  Head  covered  with  velvety  black  hairs  and  scales;  a  moderately 
narrow  band  of  snow  white  scales  and  a  few  hairs  runs  around  the  eye,  from  the 
front  of  the  antennae  nearly  to  the  back  of  the  same,  broadening  on  the  lower  half  of 
the  eye  behind  and  connected  together  by  a  rather  broad,  white  baud  above  the  base 
of  the  tongue;  a  line  of  white  hairs  starts  at  the  inner  edge  of  these  bands  where 
they  commence  in  front  of  the  antennae,  and  passing  on  the  inside  of  the  latter  run 
straight  backward  to  tlie  top  of  the  head,  where  they  curve  toward  each  other  and 
connect.  Palpi  with  the  basal  and  the  greater  part  of  the  penultimate  joint  silvery 
white;  the  upper  surface  of  the  apical  half  of  the  latter,  together  with  the  apical 
third  or  fourth  on  both  sides,  abruptly  changing  to  black,  the  white  fringe  on  the 
nnder  surface  often  with  a  few  black  hairs  near  the  apex ;  terminal  joint  black, 
excepting  the  under  surface  and  the  extreme  tip  which  are  white;  occasionally  the 
base  is  narrowly  annulatcd  with  white  on  the  outside.  Basal  joint  of  antennae 
clothed  externally  with  white ;  stalk  black,  annulated  at  the  base  of  each  joint  with 
white,  most  broadly  upon  the  lower  portion  of  the  outside,  where,  on  the  basal  live 
or  six  joints,  the  white  scales  form  a  continuous  line;  club  black,  the  basal  joints 
narrowly  annulated  at  their  base  with  white,  the  apic.il  two  or  three  joints  orange, 
and  sometimes  a  portion  of  the  under  surface  enlivened  with  an  infuscated  tinge  of 
the  same. 

Thorax  covered  above  with  brownish  fulvous  hairs,  brightest  on  the  prothorax  and 
patagia;  beneath  pearly  white,  the  legs  the  same,  the  basal  half  or  more  of  the 
smaller  tarsal  joints  black  above;  the  same  joints  fuscous  beneath,  laterally  edged 
with  black;  spines  black;  spurs  white,  tipped  with  light  castaneous,  the  point  darker; 
claws  reddish  luteous ;  pulviUus  blackish  fuscous,  sometimes  pale  at  tlie  edge. 

Wings  above:  Fore  icings;  second  superior  subcostal  nervule  originating  at  two- 
thirds  the  distance  from  the  base  of  the  first  nervule  to  the  apex  of  the  cell  in  the 
male;  third  superior  nervule  arising  midway  (<?)  or  less  than  midway  (?)  from  the 
tip  of  the  cell  to  the  apex  of  the  wing.  Colors  either  yellowish  brown  tinged 
slightly  with  rusty  red  and  having  a  faint  violaceous  reflection  (^) ;  or,  rather  pale 
orange  fulvous  (?),  the  extreme  base  infuscated,  the  costal  edge  orange,  the  costal 
border  narrowly  ( <? )  or  broadly  (?)  bordered  with  blackish  fuscous ;  the  outer  bor- 
der similarly  bordered,  either  vaguely  and  narrowly  to  the  distance  of  less  than  half 
an  interspace  (J'),  or,  distinctly  and  broadly  to  the  -width  of  an  interspace  and  a  half 
(9)  i  the  female  has  also  the  inner  border  margined  with  fnscous  to  just  beyond  the 
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sabmedian  nerviire  and  scattered  fuscous  scales  In  the  basal  half  of  the  cell  and  the 
bases  of  the  median  and  inedio-submedian  interspaces ;  the  termination  of  the  cell  is 
marked  by  a  narrow  ( J )  or  broad  and  distinct  (  $ )  transverse  blaclv  stripe ;  a  trans- 
verse blackish  spot  in  the  middle  of  the  outer  two-thirds  of  the  cell,  not  reaching 
either  nervule,  and  a  similar  one  below  it,  just  beneatli  the  first  divarication  of  the 
median  nervure,  one  sometimes  as  distinct  (though  never  so  large)  in  the  male  as  in 
the  female,  but  besides  there  are  a  number  of  spots,  either  rather  large  and  very  dis- 
tinct ( $ )  or  much  smaller  and  very  faint — as  if  they  were  only  spots  of  the  under 
surface  appearing  above  by  the  partial  transparency  of  the  wings  (<J);  such  are  a 
small  spot  in  the  middle  of  the  basal  two-thirds  of  the  cell  and  a  transverse  series  of 
seven  black  spots  in  the  middle  of  tlA  outer  half  of  the  wing,  often  followed,  in  the 
female,  by  a  sprinkling  of  blackish  scales  to  a  considerable  distance  on  the  inner  side; 
the  upper  four,  in  the  interspaces  above  the  median  nervure,  are  arranged  in  a  nearly 
straight  line,  the  third  a  very  little  outside  of  it,  placed  at  an  angle  of  about  140° 
with  the  costal  border,  the  fourth  spot  in  the  centre  of  the  subcosto-median  inter- 
space ;  the  sixth  spot  is  in  the  middle  of  the  lower  median  interspace  and  a  little 
outside  of  the  fifth  in  the  interspace  above;  the  lowest  is  double,  seldom  obsolete, 
below  and  a  little  within  the  sixth ;  outer  border  narrowly  edged  with  black,  impart- 
ing its  depth  of  color  to  the  base  of  the  fringe,  which  beyond  is  pale  fuscous,  mixed 
with  blackish.  Outer  margin  of  the  hind  leings  slightly  and  roundly  emarginate  in 
the  medio-submedian  interspace,  especially  in  the  female.  Color  of  hind  wings 
slightly  grayish  black  brown,  a  little  paler  in  the  male  than  in  the  female  and 
possessed  also  of  a  very  slight  olivaceous  reflection,  the  base  of  the  median  area  with 
numerous  long,  pale  brownish  fulvous  hairs ;  the  extremity  of  tlie  cell  marked  by  a 
narrow,  blackish  streak,  often  broken  in  the  middle;  in  the  middle  of  the  outer  and 
of  the  inner  two-thirds  of  the  cell  a  rather  small,  round,  obscure,  sometimes  obsolete, 
blackish  fuscous  spot ;  a  similar  one  in  the  upper  portion  of  the  costo-subcostal  inter- 
space, just  within  the  first  divarication  of  the  subcostal  nervure,  and  another  in  the 
middle  of  the  medio-submedian  interspace,  a  little  beyond  the  base  of  the  lowest 
median  nervule;  a  transverse  series  of  eight  similar  roundish  spots,  often  very 
obscure,  crossing  the  middle  of  the  outer  half  of  the  wing;  the  upper  three,  in  the 
lower  subcostal  interspaces,  are  in  a  straight  row,  the  uppermost  as  far  from  the 
inner  spot  of  the  costo-subcostal  interspace  as  it  is  from  the  base  of  the  interspace ; 
the  third  in  the  centre  of  the  lower  subcostal  interspace ;  the  fourth  in  that  of  the 
subcosto-median  interspace;  the  sixth  nearly  on  a  line  with  the  third  and  fourth, 
while  the  fifth  is  removed  inward  from  that  line  by  its  own  width,  the  seventh  and 
eighth  side  by  side  in  the  medio-submedian  interspace  and,  with  the  sixth,  parallel  to 
the  outer  border;  at  the  tip  of  the  submedio-lnternal  interspace  is  an  oblique  streak, 
seldom  seen,  within  the  row  of  spots ;  the  outer  border  is  conspicuously  marked  by  a 
broad,  orange  margin,  slightly  broader  in  the  female  than  in  the  male,  extending  from 
the  inner  border,  narrowing  slightly  (at  least  in  the  male)  to  the  middle  subcostal 
nervule  and  sometimes,  to  a  slight  degree,  upon  the  interspace  above;  it  does  not 
quite  reach  the  border,  being  separated  by  a  narrow  black  margin,  upon  which  are 
seated,  in  the  interspaces  and  at  the  outer  limit  of  the  orange  belt,  rather  small, 
round,  black  spots ;  two  or  three  obscure,  black  spots  are  sometimes  seen  seated  upon 
the  interior  border  of  the  orange  belt  in  the  subcostal  and  subcosto-median  inter- 
spaces ;  basal  half  of  fringe  black ;  beyond  white,  interrupted  narrowly  at  the 
nervure  tips  with  black  or  blackish  fuscous,  most  distinctly  on  the  lower  half  of  the 
wing. 

Beneath  :  Fore  winr/s  pale  ( $  )  or  very  pale  ((f)  orange,  the  black  markings  of.  the 
basal  three-quarters  of  the  upper  surface  repeated,  but  slightly  smaller;  there  is  a 
submarginal  series  of  subsemilunar  spots,  the  straiglit  side  outermost,  at  a  distance  of 
an  interspace  from  the  outer  border;  beyond  tliis,  the  outer  border,  at  least  in  the 
upper  two-thirds  of  the  wing,  is  silvery  gray,  enclosing,  in  the  interspaces,  next  the 
margin,  but  more  distinctly  below  than  above,  a  series  of  small,  irregular,  blackish 
spots ;  outer  mai\gin  delicately  edged  with  black,  extending  upon  the  base  of  the  fringe, 
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which  beyond  it  is  silvery  gray.  Hind  vnngs  silvery  gray,  tlic  black  spots  of  the 
basal  t!iree-<niarters  of  the  upper  surface  repeated  distinctly  as  roundish  black  spots, 
encircled  narrowly  with  wliito,  and,  in  addition,  a  similar  spot  in  the  costo-subcostal 
Interspace,  midway  between  the  base  and  the  spot  next  beyond  it;  the  orange  band 
next  the  outer  border  is  repeated  beneath,  separated  narrowly  by  silvery  gray  from 
the  black  edged  border,  but  the  black  spots  enclosed  in  its  exterior  border  are  much 
smaller  tlian  above;  a  similar  scries  of  black  spots  borderstheinterioredgeof  the  band, 
occurring  in  the  interspaces  as  far  as  the  lower  median  nervule,  edged  interiorly  with 
white;  they  occur  also  in  the  costo-subcostal,  the  upper  subcostal  and  the  submedio- 
interual   interspaces ;  fringe  much  as  on  the  upper  surface. 

Abdomen  purplish  black  above ;  the  lower  portion  of  the  sides  with  frequent  brown- 
ish fulvous  scales;  beneath  white,  tinged  with  yellowish  toward  the  tip;  the  male 
abdominal  appendages  (34 :  37)  having  the  lateral  alations  strongly  compressed, 
slightly  twisted  outward  at  the  band,  their  tips  very  bluntly  pointed  ;  tips  of  the  deli- 
cate lateral  arms  acicular,  upcurved.  Clasps  reaching  beyond  the  alations  of  upper 
organ,  the  tip  scarcely  produced,  bent  Inward  and  scarcely  downward. 


Measurements  in  millimetres. 

MAIES.                             1 

FEMALES. 

Length  of  tongue,  5.5  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

16.5 
8.6 
5.4 

3.8 

17.5 
8.9 
6.6 
3.8 

18.5 
9.2 
5.8 
4.1 

19. 
9. 
6. 
4. 

19.25 
9. 
6. 
4. 

20. 

antcnuae  .........•••• 

hind  tibiae  and  tarsi .. 
fore  tibiae  and  tarsi.. 

6. 
4. 

Described  from  8^5?. 

Accessory  sexual  peculiarities.  Besides  the  difference  between  the  sexes  in  the 
coloring  of  the  upper  surface  of  the  wings,  described  above,  this  same  surface  shows 
in  the  male  some  untoothed  scales,  not  found  in  the  female  and  therefore  probably  to  be 
regarded  as  androconia  (46  :  34).  They  are  asymmetrical,  long  oval  in  shape,  about  two 
and  a  half  times  longer  than  broad,  slightly  broader  on  distal  than  on  proximal  half, 
rather  broadly  rounded  at  tip,  the  basal  lobe  of  one  side  very  prominent  and  the  stria- 
tions  more  or  less  oblique. 

Egg  (65  :  19) .  Cells  on  the  sides  disposed  somewhat  regularly,  so  that  one  may  trace 
rows  directed  upward  and  to  the  left  at  an  angle  of  sixty-five  degrees  with  each  other ; 
the  cells  are  the  interspaces  between  conical  protuberances  with  regular  rounded  sum- 
mits, .0763  mm.  apart,  each  connected  with  the  adjacent  ones  by  athin  wall,  partitioning 
the  cells,  wliich  mounts  more  than  half  way  up  the  sides  of  each  elevation ;  they  produce 
the  efl'ect  of  stellate  ridges,  in  the  middle  of  the  sides  vei'y  regular,  six-rayed,  but 
above  exceedingly  irregular,  then  more  frequent,  changing  gradually  in  appearance  by 
the  enlargement  of  the  centre  and  the  diminution  of  the  rays,  until  on  the  upper  sur 
face  the  egg  is  white  and  uniform,  pitted  with  little  roundish  and  oval  cavities,  about 
.04  mm.  in  diameter;  the  conical  elevations,  at  the  greatest,  are  about  .04  mm.  and 
the  partition  walls  about  .0127  mm.  in  diameter.  Micropyle  pit  (68  :  13)  .0763  mm.  in 
diameter,  the  central  cell  circular,  .003  mm.  in  diameter,  the  large  cells  surrounding  it 
six  or  seven  in  number,  oval,  their  longer  diameter  directed  toward  the  centre  and 
.013  mm.  long,  their  shorter  diameter  .01  mm. ;  the  secondary  cells  nearly  circular, 
.0085  mm.  in  diameter;  the  whole  net  work  of  cells  is  very  slightly  raised  above  the 
surface  and  very  indistinct.     Color  pale  green.     Height,  .4  mm. ;  breadth,  .84  mm. 

Caterpillar.  First  stage.  Studied  after  death  only.  Head  fuscous,  with  black 
ocellar  field.  Body  apparently  dusky  yellow,  bristles  pale.  The  upper  longest  bris- 
tles are  .44  mm.  in  length  and  the  spicules  excessively  minute,  though  larger  than  in 
E.  epixanthe.  The  shorter  superior  bristles  are  .165  mm.  long;  the  lateral  bristles 
are  .14  mm.  long  and  only  .00425  mm.  broad  at  base,  while  the  spicules  are  minute, 
less  than  half  as  long  as  the  diameter  of  the  base  of  the  bristles.  Length  estimated  at 
.9  mm. 

Chrysalis  (84 :  50).  Light  yellowish  brown  sometimes  an  aureous  tinge,  the  tongue 
a  little  darker,  and  the  inner  sides  of  the  legs  and  the  interspaces  of  the  wings  rather 
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heavily  marked  with  brownish  fuscous,  having  a  tinge  of  red.  Prothoras  with  three 
small,  round,  brownish  fuscous  spots  on  either  side,  at  the  angles  of  a  pretty  large 
triansrle,  the  inner  ones  laterodorsal ;  an  obscure  fuscous,  dorsal  line  on  the  front  of 
the  niesothorax  and  a  pair  of  small,  round,  obscure  fuscous  spots  on  the  middle  of  the 
same ;  midway  between  them  and  tlic  iiinder  edge  another  more  distant  pair.  Abdomen 
with  a  lateral,  central,  a  laterostigmatal  posterior,  a  stigmatal  posterior,  an  infrastig- 
matal  posterior,  a  veutrostigmatal  central  and  double  subventral,  central  scries  of 
similar,  often  obscure  spots  on  all  the  exposed  segments.  Warts  supporting  fungi- 
form bristles  black ;  the  bristles  wholly  colorless.  Spiracles  luteous,  sometimes  with 
an  aureous  tinge;  the  raised  lines  and  their  warts  are  of  the  color  of  the  body. 
Length,  9.5  mm. ;  breadth,  4  mm. ;  height,  4  mm. ;  length  of  fungiform  bristles 
above  wart,  .064  mm. ;  of  equal  portion  of  pedicel,  .047  mm. ;  diameter  of  basal 
papilla,  .015  mm. ;  of  pedicel,  .0085  mm. ;  of  disc  including  lobes,  .0G4  mm. ;  length 
of  lobes,  .0085  mm. 

Distribution  (25 :  1 ) .  This  member  of  the  Alleghanian  fauna  has  a 
somewhat  peculiar  distribution.  Its  southern  limits — and  it  appears  to  be 
rarer  in  the  southern  than  in  the  northern  limits  of  its  distribution — seem 
to  be  not  far  from  the  39th  degree  of  latitude,  or  perhaps  the  annual  iso- 
therm of  53°  ;  for  the  southernmost  localities  from  which  it  is  recorded  are 
New  Jersey  (Andrews),  Philadelphia  "rare"  (Blake)  and  Cincinnati  "not 
common"  (Dury).  To  the  noi-th  it  has  been  taken  at  Lake  George 
(Perot),  Lachine  "very  rare"  (Caulfield),  Province  of  Quebec  "plentiful" 
(Fyles),  Ottawa  "in  numbers"  (Fletcher),  Lansing,  Mich.  (Miles), 
Racine,  Wise.  (Hoy),  and  even  at  Nepigon  north  of  Lake  Superior 
(Fletcher),  and  recently  by  Mr.  Tyrell  at  Miry  Creek  and  Vermilion 
Kiver  in  the  north  Saskatchewan  region  (Fletcher),  these  last  localities 
about  doubling  its  previously  known  range.  Throughout  New  York 
(including  the  Adirondacks),  northern  Ohio,  Indiana  and  Illinois,  as  well 
as  southern  Ontario  and  Michigan  it  is  common,  and  it  has  been  taken 
westward  on  this  range  in  Iowa  (Parker,  Putnam),  Minnesota  (Scudder) 
and  eastern  Kansas  "rare"  (Snow),  and  according  to  Edwards  in 
Nebraska  and  Colorado.  The  reference  to  its  occurrence  in  Newfoundland 
given  by  me  in  the  Buffalo  Bulletin  is,  I  think,  an  accidental  error.  I  can 
find  no  authority  for  it. 

In  New  England  it  has  never  been  taken  east  of  the  Connecticut  valley, 
and  the  rejjorted  captures  are  few.  In  New  Hampshire  the  White  Moun- 
tains (Sanborn),  Walpole  "one  specimen"  (Smith)  ;  in  Vermont,  Stowe 
one  specimen  (Miss  Soule)  ;  in  Massachusetts,  Springfield  "not  uncom- 
mon" (Emery,  Dimraock),  Amherst  (Marsh),  Mt.  Tom  (Alorrison), 
Belchertown  and  north  Leverett  (Sprague),  Lenox  "common"  (Edwards) 
and  Williamstown  rather  rare  (Scudder)  ;  in  Connecticut,  New  Haven 
"not  uncommon"  (Verrill,  Harger). 

Haunts.  The  butterfly  frequents  moist  meadows,  salt  marshes,  and  tlie 
springy  margins  of  brooks.  In  the  salt  marshes.  Professor  Verrill  found 
it  among  the  sedges.  It  seems  nowhere  to  be  a  very  abundant  insect,  and 
is  only  not  so  local  as  Epidemia  epixanthe. 
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Oviposition.  The  only  eggs  that  I  liavc  seen  were  some  laid  on  the 
inside  of  the  lid  of  a  chip  box  (Saunders)  ;  and  others  laid  by  a  female 
confined  over  yellow  dock  ;  the  latter  (about  twenty)  Averc  nearly  all  laid  on 
the  seed  pods,  the  only  exceptions  being  one  on  the  stem  and  one  on  the 
upper  surface  of  a  leaf — all  near  the  summit  of  the  plant. 

Food  plant  of  caterpillar.  According  to  Mr.  Saunders,  the  cater- 
pillar has  been  reared  l)y  Mr.  Beadle  on  a  species  of  Polygonum.  French 
and  Miss  Middleton  say  that  it  feeds  on  prickly  ash  ;  the  latter,  howeyer, 
adds  Polygonum  to  the  list  and  French  in  his  latest  publication  gives  neither, 
but  Rumex  crispus  only  ;  this  last  plant  has  also  been  given  me  by  Mr. 
Edwards  as  tliat  on  which  it  had  been  raised. 

Life  history.  The  insect  is  double  brooded,  hibernating  in  the  egg 
state.  At  what  date  the  eggs  hatch  is  unknown,  but  the  fii'st  butterflies 
of  the  year  appear  in  the  third  week  of  June,  the  earliest  date  recorded 
being  the  16th;  they  lay  their  eggs  early  in  July  (mine  July  1,  Mr. 
Saunders's  July  (3)  and  occasional  butterflies  are  found  almost  to  the  end 
of  the  month  ;  tlie  second  brood  appears  bj^the  twelfth  of  August,  becomes 
common  before  the  20th  and  flies  until  the  middle  of  September :  the  eggs 
are  laid  in  this  month. 

Habits,  etc.  The  butterfly  may  be  "taken  on  low  bushes  and  tall, 
flowering  shrubs,  never  on  clover"  (Emery),  and  is  said  to  be  particularly 
fond  of  "certain  Solidagos  and  Canada  thistle''  (Edwards). 

Desiderata.  This  insect  is  so  rare  that  compai-atively  little  is  known 
of  its  history,  which  would  not  be  difficult  to  follow  in  places  where  it 
occurs.  Of  the  earlier  stages  we  know  next  to  nothing  of  the  caterpillar, 
and  the  duration  of  both  egg  and  chrysalis  has  never  been  given.  Even 
the  exact  seasons  of  the  butterfly  need  better  determination  and  its  flight 
and  attitudes  should  be  described.  We  are  not  certain  about  its  condition 
in  the  winter  time,  and  if,  as  probable,  it  is  passed  in  the  egg,  it  would  be 
interesting  to  know  what  sort  of  a  spot  is  selected  by  the  female  for  the 
place  of  deposit,  which  can  hardly  be  upon  a  Polygonum  or  a  Rumex. 
Further  observations  on  the  distribution  are  needed,  especially  in  the  west 
and  north. 

LIST  OF  ILLUSTBATIONS.—  CHRYSOPIIANUS  THOE. 

General.  P1.34,  fig.  37.    Male  abtloiiiiiial  appendages. 

PI. 25,  fig.  1.    Distribution  in  North  America.  39:23.    Neuration. 


Egg- 


46 :  34.    Androcoiiium. 


PI.  6o.  fig.19.    Side  view;  plain.  55:8.    Side  view  witli  head  and  appendages 

68: 13.    Micropyle.  enlarged,  and  details  of  the  structure  of  the 

Chrysalis.  '^^^l  „         .        . 

PI.  84,  fig.  50.    Side  view.  61  =  ^-  NeunUion  ot  fore  wing,  J  . 

t*.  Jfeuration  of  fore  wnig,  ?  . 
Imago. 

PI.  5,  fig.  9.    Male,  both  surfaces. 

12.    Female,  upper  surface. 
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EPIDEMIA  SCUDDER. 

Epidemia  Scudil..  Bull.  Bull,  soc,  nat.  sc,  iii,       Tupe.  —  Pulijnmmatus    epixanthe     Boisd.- 
127  (1876).  LeC 

llow  strange ! 
Look  at  the  woman  here  with  the  new  soiil, 
Like  my  own  Psyehe'.s, — fresh  ui>oii  her  lips 
Alit,  tlie  visionary  butterfly, 
"Waiting  my  word  to  enterand  make  bright, 
Or  flutter  off  and  leave  all  l)lank  a.s  tirst. 

BROVTNiyG.—Pippa  Passes. 

Imago  (55  :  9).  Head  moderately  large,  densely  scaled,  and  furnished  above  rather 
abundantly  vrith  very  long,  delicate,  arching  hairs  and  in  front  with  shorter,  stouter 
ones,  shorter  below  than  above.  Front  with  even,  scarcely  convex  surface,  nowhere 
reaching  the  front  of  the  eyes;  half  as  high  again  as  broad,  and  of  the  width  of  an 
eye  on  the  front  view ;  upper  border  straight,  its  angles  rather  deeijly  hollo\ved  by 
the  anteunal  pits ;  lower  border  ^-ery  strongly  aud  rather  broadly  rounded.  Vertex 
with  even  surface,  separated  from  the  occiput  by  a  rather  broad  aud  shallow  sulcation, 
and  behind  it  the  somewhat  tumid  occiput  marked  by  a  mesial  longitudinal  indention. 
Eyes  not  very  large,  tolerably  full,  naked.  Antennae  inserted  with  the  posterior 
border  distinctly  in  advance  of  the  posterior  border  of  the  eye,  separated  from  each 
other  by  a  space  rather  more  than  equalling  the  l)asal  joint ;  about  half  as  long  again  as 
the  abdomen,  composed  of  thirty-four  joints,  of  which  sixteen  form  the  compressed, 
subarcuate,  obfusiform  club,  which  is  fully  three  times  as  broad  as  the  stalk,  less  than 
four  times  as  long  as  broad,  increases  gradually  in  size  on  the  basal  half,  is  broad  aud 
bluntly  rounded  apically,  only  two  joints  entering  into  the  rapid  apical  diminution. 
Palpi  slender,  nearly  half  as  long  again  as  the  eyes,  the  middle  joint  tapering  through- 
out more  than  the  apical  half,  the  apical  half  the  length  of  the  middle  joint,  and 
heavily  covered  with  recumbent  scales,  while  the  others  are  heavily  fringed  beneath 
with  long  scales  and  projecting  hairs. 

Patagia  very  long  and  slender,  somewhat  arched  in  both  senses,  two  and  a  half 
times  the  basal  width,  tapering  on  the  basal  two-thirds,  the  apical  half  about  a  fourth 
the  width  of  the  basal,  equal,  the  tip  rounded  ;  upper  border  entire. 

Fore  wings  (39 :  22)  half  as  long  again  as  broad,  the  costal  margin  slightly  convex 
at  base  and  tip,  the  more  strongly  at  base,  the  middle  portion  nearly  straight;  outer 
margin  broadly  rounded,  more  arcuate  in  the  upper  third  than  below;  inner  margin 
straight.  Costal  vein  terminating  scarcely  before  the  tip  of  the  cell ;  subcostal  with 
three  branches,  the  first  arising  somewhat  beyond  the  middle  of  the  upper  border  of 
the  cell ;  the  second  much  nearer  the  tip  of  the  cell  than  the  base  of  the  first  ( J )  or 
midway  between  them  ( ?  ) ;  the  third  barely  before  the  tip  of  the  cell,  forking  raid- 
way  ( J )  or  a  little  less  than  midway  (  ?  )  from  the  base  of  the  nervure  to  the  end  of 
the  lower  branch ;  the  subcostal  nervure  itself  slightly  flexed  at  the  extreme  apex  of 
the  cell ;  cross  veins  closing  the  cell  as  in  Chrysophanus  ;  the  cell  half  the  length  of 
the  wing  and  nearly  four  times  as  long  as  broad. 

Hind  wings  difi"ering  in  form  from  those  of  Chrysophanus  only  in  being  proportion- 
ally longer  and  with  the  outer  margin  less  broadly  rounded,  Submedian  nervure 
terminating  at  the  anal  angle ;  internal  nervure  terminating  scarcely  beyond  the  mid- 
dle of  the  inner  margin. 

Fore  tibiae  five-sixths  as  long  as  the  hind  tibiae  in  both  sexes,  tlie  tarsi  slightly 
shorter  (^)  or  slightly  longer  (?)  than  the  tibiae;  terminal  joints  of  fore  tarsi 
either  like  those  of  the  other  legs  (?),  or  forming  a  single  entirely  undivided  joint, 
slender  and  tapering,  armed  at  tip  with  a  single  apical  hook  dift'ering  from  the  spines 
leading  up  to  it  only  in  being  longer  and  curved  (S)-  The  remainder  of  the  legs 
agree  in  all  respects  with  Chrysophanus,  except  that  the  tarsal  joints  beyond  the  lirst 
are  more  nearly  equal  in  length. 
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Male  abdominal  appeiulajjos  pretty  closely  resembling  those  of  Chrysophanus,  but 
the  alations  of  the  upper  organ  are  bent  uearerthe  base,  appresscd  and  notcompressed, 
the  interval  between  them  V-shapcd  ;  the  lateral  arms  are  relatively  smaller,  bent  less 
strongly  and  less  regularly  tapering.  Clasps  -with  a  small  bnllate  base,  and  beyond  a 
very  slender,  elongate  lamina,  incurved  at  tip. 

Egg.  ^[uch  more  rounded  above  than  the  beUnv.  being  higher  in  proportion  to 
breadth  than  in  Chrysophanus.  Cells  small  and  uniform,  the  walls  of  nearly  uniform 
height,  a  little  elevated  in  rounded  bosses  at  the  lines  of  juncture.  Micropyle  rosette 
occupying  the  tloor  of  a  very  deeply  sunken  well  with  vertical  or  overhanging  walls. 

Caterpillar  at  birth.  Only  a  dead  and  dried  specimen  has  been  seen, — not  enough 
to  distinguish  it  properly  from  Chrysophanus. 

This  group  of  smaller  Chrysophanidi  is  much  better  represented  in 
America  than  in  Europe,  and  on  both  continents  spreads  from  ocean  to 
ocean ;  it  thus  occupies  a  belt  of  about  15°  of  latitude,  mostly  north  of 
40°  N.  Lat.  In  Europe  there  are  a  couple  of  species,  one  of  which  spreads 
across  Asia  as  well,  while  in  America  we  have  three,  one  northern,  one 
eastern  and  one  western,  besides  a  couple  more  western  forms  belonging 
to  a  distinct  section  of  the  genus,  in  which  the  basal  tarsal  joint  of  the 
males  is  not  at  all  enlarged.  In  New  England  a  single  species  occurs, 
which  extends  to  the  north  until  it  meets  the  northern  species  thought  by 
some  to  be  rightfully  considered  the  same. 

The  butterflies  are  among  the  smallest  of  our  coppers.  The  ground 
color  of  the  upper  surface  of  the  front  and  hind  wings  is  alike  both  in  the 
maleandin  the  female  (atleastin  the  American  forms),  though  there  is  more 
or  less  difference  in  tone,  sometimes  a  decided  difference,  between  the  males 
and  the  females,  the  former  inclining  to  brown  with  purple  reflections,  the 
latter  to  dull  or  brownish  fulvous.  The  difference  is  least  conspicuous  in  the 
species  here  treated.  Beneath,  the  general  coloring  is  mvich  as  in  Heodes, 
with  in  the  main  the  same  distribution  of  dark  spots  that  is  found  in  Chry- 
sophanus (repeated  to  a  greater  or  less  extent  above) ,  only  the  extra-medial 
series  on  the  laind  wing  is  generally  reduced  nearly  to  black  points  or  to 
slender  lunules  ;  the  markings  here,  which  are  usually  very  light,  show  a 
tendency  to  form  an  extra-mesial  series  of  subconnected  slender  lunules, 
recalling  in  one  of  the  extreme  western  species,  their  appearance  in  the 
species  of  Tharsalea.  The  antennal  club  is  rather  shorter  than  usual,  and 
the  fore  tibiae  of  the  male  longer  than  usual,  more  than  equalling  the 
length  of  the  fore  tarsi. 

The  insects,  so  far  as  known,  are  single  brooded,  flying  a  comparatively 
brief  time  in  midsummer.  They  are  extremely  local,  frequent  marshy 
spots,  and  presumably  hibernate  in  the  egg,  though  their  life  history  is 
in  no  way  known.  Their  flight  is  short  and  not  very  vigorous.  The  eggs 
arc  white,  echinoid,  strongly  pitted,  with  nearly  equal  cell  walls.  The 
caterpillar  is  said  to  resemble  that  of  Heodes  and  to  feed  on  Polygonum. 
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EXCURSUS  XXXVII.— LOCAL   BUTTERFLIES. 

There  he  arriving,  roimd  about  doth  (lie, 
Krom  lieil  to  IjeJ,  from  one  to  other  Ijorder; 
And  takes  survey,  with  curious  linsic  eye, 
Of  every  Howreaiul  herlie  there  set  in  order; 
Now  this,  now  that,  he  tasteth  tenderly. 
Yet  none  of  them  he  rudely  doth  disorder, 
Ne  with  his  feete  their  silken  leaves  defaee; 
But  pastures  on  the  pleasures  of  each  place. 

Spenser.— J/«topo«mos. 

There  is  a  great  difference  between  butterflies  as  regards  their  roam- 
ing habits.  Some  may  be  looked  for  almost  anywhere.  They  course 
over  the  country  in  every  direction  seeking  the  sweetest  flowers,  and,  al- 
though there  may  be  certain  haunts  which  they  appear  to  prefer,  they 
range  the  whole  region  in  search  of  flowers.  You  may  find  them  by  the 
dusty  wayside,  in  green  meadows,  along  the  river  banks,  in  the  shaded 
roadway  through  the  forest.  Others  again,  and  they  are  by  far  the  larger 
number,  have  their  own  special  haunts  which  they  rarely  quit.  There  are 
some  which  may  not  he  looked  for  excepting  in  the  depths  of  the  forests, 
though  these  are  but  few  in  our  temperate  climate  ;  such,  for  instance,  is 
Anthocharis  genutia,  some  of  the  satyrids,  and  most  ofthe  species  of  Thanaos. 
Others  are  fond  of  the  shrubbery  by  streams,  like  many  of  the  Theclidi, 
though  they  are  not  altogether  confined  to  such  localities.  Many  will  be 
sought  in  vain  out  of  the  bright  hot  sunshine,  like  our  common  Heodes 
hypophlaeas  ;  while  others  again  are  limited  to  swampy  areas,  like  many  of 
the  Melitaeidi  and  Epidemia  epixanthe.  In  most  at  least  of  these  cases, 
the  cause  of  the  limitation  is  seen  in  the  distribution  of  the  food  plant. 
Where  the  food  plant  is  scattered  and  grows  equally  well  in  nearly  all 
localities,  like  the  thistle,  there  you  may  look  for  the  butterflies  whose 
caterpillars  feed  upon  these  plants,  such  as  the  thistle  buttei-fly.  But  this 
is  by  no  means  so  absolute  in  some  cases  as  in  others,  and  there  are  a  few 
species  feeding  upon  special  plants  of  narrow  distribution  which  are  excep- 
tionally local  in  their  character.  Thus  the  snake-head,  growing  only  in 
marshy,  boggy  spots,  nourishes  Euphydryas  phaeton,  which  one  will  rarely 
find  flying  a  dozen  rods  from  where  the  plant  grows.  Others  again  may 
have  other  limitations,  like  our  White  Mountain  butterfly,  which,  although 
the  sedges,  which  are  its  favorite  food,  occur  all  over  the  upper  surface  ot 
the  mountains  and  even  below  the  timber  line,  nourish  the  caterpillar  only 
in  the  upper  section  of  the  barren  summits. 

It  follows  from  this  that  our  cultivations  have  made  much  havoc  with 
our  butterflies,  for  as  one  spot  after  another,  especially  such  as  may  nourish 
the  moisture-loving  plants,  is  brought  under  drainage  and  cultivation,  the 
plants,  unable  to  find  in  the  immediate  proximit}^  any  suitable  station, 
become  for  that   locality  extinct  and  with  them  the  butterflies  depending 
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on  them  for  food.  So,  too,  in  an  opjjosite  way,  by  tlio  accidental  or  inten- 
tional flooding  of  such  a  locality,  the  bnttcrHy  may  again  perish  and  sonie- 
tiiues  also  the  food  plant.  Thus  Mr.  Edwards  remarks  of  Euphydryas 
phaeton  that  it  absolutely  disappeared  for  four  or  five  years  from  a  swamp 
in  the  neighborhood  of  his  residence  after  a  disastrous  and  long;  continued 
flood  of  the  Kanawha  River,  and  was  only  restored  to  its  old  home  by 
artificial  restocking. 

Of  all  our  butterflies  it  is  probable  that  the  Melitaeidi  and  many  of  the 
Chrysophanidi  arc  the  most  local,  the  Vanessidi  and  Papilionidae  the  least 
80,  though  this  statement  should  by  no  means  be  taken  too  literally  ; 
the  exact  relation  of  this  localization  to  the  distribution  of  the  food 
plant  can  only  be  properly  discussed  when  the  food  plants  of  our  cater- 
pillars are  better  known,  and  then  by  one  as  familiar  with  the  plants  as 
with  the  butterflies. 


EPIDEMIA   EPIXANTHE  — The  purple  disk. 

[The  purple  disk  (Gosse) ;  Epixauthe  l)ulteirty  (Harris)  ;  marsli  copper  (ScudJer) ;  brown 

copper  (Maynard).] 

Polyommatus  epixanthe  Bolsd.-LeC.  L^p.  Lycaena  epixanthe  Harr.,  Ins.  inj.  veg., 

Amfir.   sept.,   127,   pi.   38.  figs.  4,  5   (183.3);—  3d  ed.,  271(1802). 

Morr.,  Syn.  Lep.  N.  Amer.,  85  (1862).  Epidemia  epixanthe    Scudd.,   Bull.  Buff. 

Chrysophanus  epixanthe  Westw.-Hewits.,  soc.  uat.  sc,  iii :  128  (1876). 

Gen.  diurii.  Lep..  ii: -198  (1852);— Fern.,  Butt.  Polyommatus      amicetus     Boisd.      M.S.; 

Me.,  88   (1834);- French,   Butt.   east.   «r.   S.,  Doubl.,  List  Brit,  nuis.,  ii :  55  (1847). 

282-283  (1886);— Mayn.,  Butt.  N.  E.,  41-42,  pi.  Figured  by  Glover,  III.  N.  A.  Lep.,  pi.  23, 

5,  figs.  53,  53  a  (1886).  figs.  14,  15;  pi.  F,  tig.  4,  ined. 

Men,  like  butterflies, 
Show  not  their  mealy  wings  but  to  the  summer. 

Shakespeare. —  Troilus  and  Cressida. 

I'll  malve  one  in  a  dance. 

Shakespeare.— iyOi'e's  Labour's  Lost. 

Imago  (5:5.  7).  Head  covered  with  l)lack,  mixed  with  brownish  fulvous  hairs, 
the  latter  especially  on  the  summit;  behind  the  eyes  covered  with  black  scales,  but 
next  the  eye  itself  a  band  of  white  scales,  narrow  above,  broad  below;  in  front  and 
about  the  antennae  exactly  as  in  H.  hypophlaeas.  Antennae  black,  the  base  of  each  joint 
of  the  stalk  annulated  narrowly  (on  the  outer  surface  broadly)  with  white;  b.asal  half 
of  the  under  outer  surface  of  club  white;  beneath  dull  orange  castaneous,  the  apical 
two  or  three  joints  orange  luteous  above.  Palpi,  excepting  the  apical  joint,  white,  a 
few  black  hairs  in  the  otherwise  white  fringe  below,  more  abundant  aplcally,  the 
apical  half  of  the  middle  joint  above,  and  the  apex  at  the  sides  black;  apical  joint 
black,  excepting  the  white  under  surface,  tipped  minutely  with  white.  Tongue  black- 
ish testaceous. 

Thorax  covered  above  with  dark  yellowish  brown  hairs,  beneath  with  white  hairs. 
Legs  white,  the  tarsi  sometimes  dirty  white,  the  apical  joint  of  the  tarsi  and  the  basal 
two-thirds  of  the  other  joints,  excepting  the  first,  blackish  brown  above,  the  tarsal 
joints  brownish  yellow  below;  spines  black;  claws  dark  red. 

Wings  above :  Fore  wings ;  second  superior  subcostal  nervule  arising  at  three-fifths 
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the  distance  from  the  base  of  the  llrst  iiervnle  to  the  apex  of  the  cell,  in  the  male; 
third  arising  less  than  midway  from  the  tip  of  the  cell  to  the  apex  of  the  wing  in  both 
sexes.  Either  dark  chocolate  brown,  with  a  slight  olivaceous  tinge,  the  basal  three- 
fifths,  excepting  the  costal  and  inner  margins,  tinged  with  bright,  rosy  violet,  deepest 
next  the  base,  best  seen  by  reflected  light,  the  separation  between  the  bright  and  dark 
colors  being  very  vague,  passing  midway  between  the  apex  of  the  cell  and  the  outer 
border  above,  farther  inward  below,  the  veins  dark  brown  {$);  or,  dark  gray 
brown,  the  outer  margin  narrowly  bordered  with  a  sliglitly  darker  tint  (?);  cos- 
tal edge  very  dull  orange  ;  a  small,  black  spot  just  beyond  the  middle  of  the  basal  two- 
thirds  of  the  cell,  in  the  female  only;  a  small,  black  spot  in  the  middle  of  the  outer 
two-thirds  of  the  cell ;  another  similar  one  directly  beneath  it,  in  the  medio-subme- 
dian  interspace ;  another,  larger,  transverse  spot  bordering  the  extremity  of  the  cell ; 
in  the  female  only,  a  transverse,  bent  series  of  seven  similar  spots,  just  beyond  the 
middle  of  the  wing,  the  upper  four,  above  the  median  nervure,  in  a  nearly  straight 
line  directed  downward  and  a  little  outward  from  the  costal  border  at  two-thirds  the 
distance  from  the  base;  the  lower  of  these  four  is  situated  a  very  little  less  than  half 
way  from  the  apex  of  the  cell  to  the  outer  margin ;  the  lower  three  spots,  in  the 
median  and  medio-submedian  interspaces,  are  arranged  in  a  nearly  straight  line,  sub- 
parallel  to  the  outer  border,  directed  toward  the  middle  of  the  upper  series,  and 
about  at  right  angles  to  the  inner  border ;  outer  margin  narrowly  and  vaguely  edged 
■with  dark  greenish  brown ;  basal  half  of  fringe  of  about  the  same  color,  apical  half 
pallid.  Outer  margin  of  hind  wings  uniform  and  continuous,  the  wings  themselves 
either  dark  chocolate  brown,  the  middle  of  the  basal  two-thirds  tinged,  more  faintly 
than  on  the  fore  wings,  with  violet  ($),  or  dark  gray  brown  (  ?  ) ;  a  blackish  dot  in 
the  middle  of  the  outer  half  of  the  cell,  in  the  female,  a  similar  one  just  above  and 
just  below  it  in  the  neighboring  iutersp.aces ;  the  termination  of  the  cell  marked  by  an 
obscure  blackish  streak;  an  e.xtra-mesial  series  of  seven  .small,  obscure,  blackish  spots 
(in  the  male  usu.ally  partially  obsolete),  that  in  the  costo-subcostal  interspace  situated 
midway  between  the  inner  spot  of  the  female  and  the  outer  border;  the  next,  outside 
of  it,  just  before  the  middle  of  the  upper  subcostal  interspace;  those  in  the  next  two 
interspaces,  midway  between  the  apex  of  the  cell  and  the  outer  margin,  those  in  the 
three  succeeding  interspaces  in  a  slight  curve  opening  Inward,  the  middle  one  just 
beyond  the  centre  of  the  lower  median  interspace;  a  submarginal,  crenate  streak  of 
orange  starts  from  the  very  tip  of  the  inner  margin,  where  it  is  broad,  and  passes  in  a 
series  of  linear  lunules,  just  keeping  free  of  the  outer  margin  and  decreasing  in  size 
gradually,  to  the  lower  or  even  the  middle  subcostal  nervule;  it  often  reaches  no 
further  than  the  upper  median  nervule,  and  sometimes  is  mostly  confined  to  an  orange 
spot  at  the  extreme  tip  of  the  inner  angle;  outer  margin  narrowly  and  vaguely  lined 
with  blackish,  the  basal  third  of  the  fringe  very  dark;  beyond,  paler  than  the  same 
part  of  the  fore  wings. 

Beneath,  dull,  greenish,  pale  straw  yellow,  a  little  brighter  along  the  outer  border, 
and  deepening  to  orange  along  the  costal  edge  of  the  fore  wings.  Fore  icings ;  all  the 
black  markings  of  the  upper  surface  of  either  sex  are  repeated  in  each  sex  beneath, 
and,  in  addition,  a  spot  in  the  medio-submedian  interspace,  beneath  the  basal  spot  of  the 
cell,  and  a  submarginal  row  of  pretty  large,  blurred,  dusky  spots  on  the  lower  half  of  the 
wing,  distant  an  interspace's  width  from  the  outer  border,  sometimes  obscurely  edged 
outwardly  with  orange ;  fringe  of  the  color  of  the  under  surface.  Hind  wings  with 
two  nearly  straight  but  slightly  curving  rows  of  three  black,  dot-like  spots,  each  in 
the  basal  half  of  the  wing,  the  middle  spot  of  each  situated  in  the  cell  at  a  little 
beyond  the  middle,  one  of  the  basal,  the  other  of  the  apical  two-thirds,  the  upper 
spots  in  tlie  costo-subcostal,  the  lower  in  the  medio-submedian  interspaces,  the  latter 
at  equal  distances  on  either  side  of  the  first  divarication  of  the  median  nervure;  the 
tip  of  the  cell  is  faintly  marked  with  a  fuscous  line;  there  is  a  slightly  irregular, 
bent,  extra-mesial  series  of  eight  black,  dot-like  spots;  the  upper  four,  above  the 
median  nervure,  in  a  nearly  straight  line  (the  third  just  outside  of  it),  that  in  the 
costo-subcostal  interspace  being  removed  outward    from  the  first  subcostal  divari- 
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cation  by  the  willli  of  :iii  iiitcrspaci,  an  1  mukiu:;,  witli  Ihu  other  spots  of  the 
Interspace,  equal  ili.stiinces  from  the  base  of  the  wing;  that  in  tlie  snbcosto-median 
interspace  is  a  little  less  than  lialf  way  from  the  tip  of  tlie  cell  to  the  outer  border; 
the  fonrtli.  with  tlie  sixth  to  the  eiglith,  form  a  nearly  straijjlit  line,  curved  very  slight- 
ly outward,  parallel  to  the  outer  margin,  the  spot  in  the  medio-snbmedian  interspace 
being  nearly  as  far  removed  from  the  neighboring  spot  in  the  same  interspace  as  that 
Is  from  the  base  of  the  interspace;  the  llfth  spot,  in  the  upper  median  interspace,  is 
removed  somewhat  inward  from  the  curve;  the  submargiiial  series  of  continuous 
orange  lunules  of  the  upper  surface  is  repeated  beneath,  extending  almost  entirely 
across  the  wing,  becoming  fainter  and  slightly  farther  removed  from  the  outer 
border  in  its  course  from  the  inner  border  upward ;  it  is  margined  above  with  pale, 
obscure  silver,  often  assuming  the  form  of  slight,  sagittate  spots;  fringe  pale,  fusco- 
argenteous.  darkest  at  liase. 

Abdomen  blackish  alwve,  with  a  violet  lustre;  beneath,  whitisli,  tinged  very  slightly 
with  straw-color.  Appendages  of  male  (34 :  3G)  with  the  lateral  alations  of  upper 
organ  bent  abruptly  downward  with  au  appressed  face  before  the  middle,  the  droop- 
ing portion  gently  tapering  in  its  apical  half  to  a  rounded  point;  lateral  arms  a  little 
expanded  on  their  distal  horizontal  half,  the  pointed  apex  upturned.  Clasps  elbowed 
at  the  bullate  base;  beyond,  the  blade  is  many  times  longer  than  broad,  expanded 
slightly  before  the  tip,  which  is  pointed  and  turned  a  little  inward  and  upward. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  toufjuc  4  mm. 

Smallest. 

Average. 

Largest. 

13.5 
6.75 
4. 
2.9 

Smallest. 

12. 
5.8 
3.6 
2.9 

Average. 

Largest. 

Leu'^h  of  fore  wiivs,. 

12.75 

12.75 
6.75 

12.75 
6.5 

2.9 

12  75 

(i.T.T 

6  5 

hind  tibiae  and  tarsi 

fore  t  ibiae  and  tarsi 

2.9 

Described  from  323  ,  89  . 

A  pair  from  Canada  (.Saunders)  differ  from  others  seen  in  having  the  under  surface 
of  the  hind  wings  of  a  paler,  more  silvery  tint. 

Accessory  sexual  peculiarities.  Besides  the  difl'erent  markings  of  the  upper  sur- 
face of  the  wings,  the  male  has  here  some  untoothed  scales  to  be  probably  regarded  as 
androconia  (46  :  35) ;  these  are  quadrangular,  with  gently  convex  sides,  broadly  rounded 
tip.  and  basal  lobes  of  unequal  width,  the  striations  closely  crowded  and  parallel; 
they  are  slightly  asymmetrical  and  nearly  three  times  longer  than  broad. 

Egg  (65  :  16,  23).  Completely  covered  with  minute,  deep,  circular  pits  averaging 
.042  mm.  in  diameter  and  .0125  in  depth,  somewhat  regularly  disposed  on  the  sides  in 
oblique  rows,  running  at  about  an  angle  of  forty-live  degrees  with  the  base;  above, 
the  rows  become  confused  and  irregular,  and  on  the  summit  the  cells  alter  in  shape 
and  size  until  they  nearly  vanish.  Micropyle  pit  .085  in  diameter  and  .05  mm.  deep ; 
the  rosette  (68  :  11)  occupies  the  whole  floor  of  the  pit,  and  the  cells  seem  to  be  par- 
tially concealed  by  the  high  and  perhaps  overhanging  walls;  the  central  cell  is  cir- 
cular, .002  mm.  in  diameter,  and  surrounded  by  four  large  cells,  which  are  nearly 
circular,  being  .017  mm.  long  in  the  axis  turned  toward  the  centre,  and  .021  mm.  in 
the  transverse  axis;  the  outer  cells  are  nearly  circular,  .015  mm.  in  diameter;  the 
walls  bounding  the  cells  are  delicate  but  distinct.  Color  milk  white.  Height,  .475 
mm.:  breadtli.  .84  mm. 

Caterpillar.  First  stage.  Studied  only  from  a  specimen  that  had  died  w  ithin  the 
egg,  which  would  seem  to  show  that  it  was  dull  yellow  iu  nature.  Head  fuscous. 
Bristles  pale;  the  longest  upper  bristles  are  .4  ram.  in  length,  and  the  spicules 
excessively  minute;  the  lateral  bristles  are  only  .14  mm.  long  and.OOGo  mm.  in  diam- 
eter at  base,  the  spicules  comparatively  conspicuous,  near  the  base  of  the  bristle 
being  as  long  as  half  the  diameter  of  the  bristle.  Apparent  length  of  body,  .8  mm. 
Head  (79  :  41)  about  .2  mm.  wide. 

Comparisons.  This  species  lias  often  of  late  been  considered   as   iden- 
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tical  witli  the  more  northern  form  described  under  the  name  of  dorcas. 
They  arc  certainly  very  nearly  allied,  but  E.  dorcas  differs  from  the 
present  species  in  the  following  particulars  :  The  upper  surfoce  of  the 
wino-s  of  the  male  is  much  less  brilliant ;  all  the  dark  spots  that  appear  on 
the  upper  surface  of  any  of  the  wings  of  the  female,  are  present  quite  as 
distinctly  in  the  male,  excepting  the  basal  spot  of  the  discal  cell  of  the 
fore  wings  ;  and  these  spots,  or  at  least  those  of  the  extra-mesial  row  of 
the  fore  wings,  are  followed  in  the  female  by  a  broad  orange  flush  ;  the 
outer  bordering  is  not  so  broad  as  in  the  present  species  ;  and  the  tint  of 
the  whole  under  surface  is  different,  being  of  a  decidedly  rusty  yellow, 
perhaps  a  little  deeper  in  the  female  than  in  the  male. 

Distribution  (25  :  2).  This  species  is  confined  to  the  northern  half  of 
the  Alleghanian  and  the  southern  part  of  the  Canadian  faunas,  from  the 
Atlantic  westward  to  the  iNIississippi.  To  the  north  it  occurs  in  New- 
foundland (Brit.  Mus.,  Gosse),  Cape  Breton  (Thaxter),  Quebec 
(Bowles),  Montreal,  generally  very  rai"e  (Lyman),  Ottawa,  abundant 
(Fletcher),  London,  Ont.  (Saunders),  Michigan  (Mus.  Mich.  Univ.) 
and  Minnesota  (Edwards)  ;  besides  whicli  I  find  a  memorandum  of  its 
occurrence  in  Iowa  and  Nebraska,  and  Edwards  credits  it  to  Kansas. 
These  last  localities  wei-e  overlooked  when  the  map  was  made.  It  has 
even  been  taken  at  Calgary  (Geddes).  To  the  south  it  is  reported 
"neither  common  nor  rare"  at  Philadelphia  (Blake),  but  with  this  excep- 
tion and  Xew  York  (Lintner).  the  New  England  localities  are  the  only 
ones  known. 

Here,  in  opposition  to  the  species  of  Chrysophanus,  it  has  only  been 
found  east  of  the  Connecticut  valley  with  the  single  exception  of  New 
Haven.  It  has  been  found  about  Orono,  Me.  (Fernald).  at  Milford 
"very  plentiful  in  a  few  localities"  (Whitney),  Simcook,  "not  common" 
(Thaxter)  and  Hampton,  N.  H.,  abundant  (Scudder),  and  in  Massachu- 
setts at  Andover  (Sanborn,  Clapp),  the  great  meadows  between  Belmont 
and  Lexington,  "abundant"  (Tiiaxter),  Maiden,  "hundreds"  (F.  H. 
Sprague),  Newton  (Faxon,  Minot),  West  Roxbury  (Faxon),  Cam- 
bridge and  Milton  (Harris)  and  Walpole  (Guild). 

Haunts.  One  reason  for  its  apparent  absence  from  districts  where  it 
must  occur  is  its  extreme  localization.  It  never  wanders  from  the  cran- 
berry bogs  or  peaty  meadows  where  its  earlier,  humbler  life  was  passed, 
although  its  ally,  Heodes,  may  abound  upon  the  roadside  plants  in  the 
immediate  vicinity.  When  once  its  favorite  haimt  has  been  discovered, 
it  may  be  taken  at  the  proper  season  in  large  numbers. 

Food  plant.  The  food  of  the  caterpillar  is  unknown.  Mr.  W. 
Saunders  suggests  that  it  may  be  Menyanthes  trifoliata  Linn.,  since  the 
butterfly  is  abundant  where  that  occurs  :  but  it  seems  more  probable  that 
it  feeds  upon  some  of  the  Polygonaceae   which  grow  in  marshy   soil,  such 
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08  some  species  of  Persicnriii.  or   iicrhapti   the  swiuiip  dock,  Rumex   verti- 
cilliitiis  Linn.      See,  however,  the  ne.xt  paragraph. 

Life  history.  It  appears  to  he  single  brooded.  The  earliest  hiitterflies 
appear  ilio  ia.-it  of  June — alxmt  the  2.")tli,  and  they  heeonie  al)undant  dur- 
incj  the  first  week  in  .lulv,  but  are  evidently  still  emerging  from  the  ehrv- 
salis  during  the  third  week  in  .July  and  may  be  found  until  at  least  the  end 
of  the  first  week  in  August.  In  (Quebec  Mr.  iiowles  has  found  them  only 
in  August,  but  at  Ottawa,  Mr.  Fletcher  has  found  them  abundant  by  July  1. 
The  eggs  are  laid  after  the  first  week  of  July,  but  tiie  subsequent  stages 
are  altogether  unknown  :  as  esss  obtained  bv  Mr.  Saunders  were  laid 
only  on  tlie  cover  of  the  chip  box  in  which  they  were  confined,  it  is  proba- 
ble that  the  female  deposits  naturally  on  tlic  under  surface  of  leaves  or  twigs. 
As  none  of  these  eggs,  laid  July  8,  ever  hatched  (though  the  caterpillars 
formed  within),  and  the  buttei-fly  appears  but  once  a  year  and  then  as  late 
as  July,  it  is  probable  that  the  eggs  do  not  hatch  until  the  succeeding 
spring,  in  which  case  they  would  certainly  not  be  laid  upon  leaves  of  herbs 
but  upon  stems  or  twigs  of  some  woody  shrub.  It  may,  flierefore.  well 
be  doubted  whether  they  feed  upon  Polygonaceac  at  all.  Possibly  we 
should  look  instead  to  some  of  the  neighboring  family,  Lauraceae  ;  Gosse 
says  he  met  with  it  in  Xewfoimdlaiid  "ciiieily  on  some  low  shrubs,  un- 
known to  me,  wliose  leaves  have  an  aromatic  odor  somewhat  like  that  of 
the  orange  tree."  Could  be  have  had  IJenzoin  in  mind?  It  is  a  frecpien- 
ter  of  suitable  localities  for  this  insect. 

Habits  and  flight.  The  butterfly  flies  very  near  the  ground  and  fre- 
(piently  alights  on  sumac  and  cranberry;  ^laynard  calls  it  "quite  slug- 
Srish,"  but  Saimders  observes  that  the  butterflies  soon  become  much  worn 
by  frequent  combats  and  speedily  diminish  in  numbers.  Nevertheless  it  is 
a  far  less  active  insect  than  Ileodcs  hypophlaeas,  which  it  much  resem- 
bles in  appearance,  flight  and  attitudes.  It  is  thought  by  some  that  it  is 
far  more  abundant  in  some  years  than  in  others. 

Desiderata.  The  local  habits  of  this  insect  render  our  knowledge  of  its 
gcogra[)hical  distribution  very  imsatisfactory  :  of  its  earlier  stages  we 
know  nothing  except  the  structure  of  the  egg  and  the  probabilitv  of  its 
hibernation.  It  would  be  almost  vain  to  search  for  the  caterpillar  in  any 
spot  where  the  butterfly  had  not  been  observed  ;  and  as  a  first  step  to  a 
knowledge  of  the  early  stages,  the  discover}'  of  the  food  plant  is  essential. 
The  above  account  of  the  appearance  of  the  butterfly  rests  upon  far  too 
meagre  d.ata,  for  the  insect  may  prove  to  be  double  brooded  ;  a  single 
specimen  taken  in  Hampton  on  July  8  was  greatly  worn,  while  large 
numbers  found  July  22  were  in  very  fair  condition, — facts  which  certainly 
look  in  that  direction.  The  parasites  of  the  insect  and  the  flight  and  pos- 
tures of  the  butterfly  also  need  investigation . 
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LIST  OF  ILLUSTIiATIONS.-EFIDEMIA   El'IXANTHE. 

General.  Jmayo. 

PI.  2o,  fig.  2.    Distribution  in  North  America.       PI.  5,  li^'.  5.    Female,  upinr  sin  fiice. 

E'jg.  7.    Male,  both  surfaces. 

Pi.  65,  fig.  16.    Colored.  34:3(1.    Male  abdoiiiinal  appendages. 

23.    Plaiu.  39:22.    Neuration. 

68:11.     Micropyle.  46:35.    Androcouiuui. 

Cater))Ular.  55:9.    Side  view  with  head  and  appen- 

Pl.  79,  fig.  41.    Head,  fir.st  stage.  dages  enlarged,  and  details  of  leg  structure. 

HEODES  DALMAN. 

Heodes  Dalni.,  Vet.  acad.  Imndl.,  xxxvii:  QZ,       Lycaena  (pars)  Auct.  plur. 
91  (1816).  ChrTsojihanus  (pars)  Auci. 

Type.—Papilio  phlaeas  Linn. 

Blueiuen  ohni  Zahl  I     Dc  Sinniner-Vogle  thut  d'  Wahl  weh. 

Hebel.— Z>je  Wiese. 

Imago  (55:10).  Head  moderately  small,  densely  clothed  with  scales,  which  are 
elevated  to  high  tufts  behind  the  anteunae,  and  furnished  also  with  numerous  hairs, 
above  very  long  and  arching  forward,  behind  longest  and  downward,  in  front  rather 
long,  diminishing  in  lengtli  downward.  Front  flat,  above  a  very  little  sunken  down 
the  middle,  and  at  the  upper  extremity  a  distinct,  narrow,  rather  shallow,  longitudi- 
nal groove;  on  the  lower  two-thirds  a  little  full  down  the  middle,  at  the  bottom 
sliglitly  tumid,  barely  surpassing  at  a  single  point  the  front  of  the  eyes ;  less  than  half 
as  high  again  as  broad,  of  the  width  of  the  eyes  as  seen  in  front ;  upper  border 
not  raised,  the  corners  considerably  hollowed  in  front  of  the  antennae;  lower  border 
rather  broadly  rounded,  the  sides  straight.  Vertex  scarcely  elevated  in  the  middle, 
laterally  buttressing  the  antennae,  well  separated  from  the  occiput  by  a  broad,  pretty 
deep,  transverse,  nearly  straight  sulcation,  deepest  in  little  pits  in  the  middle  and 
behind  the  antennae;  occiput  slightly  but  broadly  sulcated  along  the  middle  longitu- 
dinally. Eyes  not  very  large  nor  full,  naked.  Antennae  inserted  with  their  posterior 
edge  in  the  middle  of  the  summit,  separated  from  each  other  by  a  space  equal  to  the 
width  of  the  second  antennal  joint;  half  as  long  ag.ain  as  the  abdomen,  composed  of 
thirty-one  joints  of  which  twelve  form  the  strongly  depressed,  elongated  club,  which 
is  about  three  times  as  broad  as  the  stalk,  four  times  as  long  as  broad,  the  first  four 
or  five  joints  increasing  very  gradually  in  size,  beyond  which  the  club  is  equal  and  ter- 
minates by  the  rapidly  decreasing  size  of  the  last  two  or  three  joints,  which  form  a 
very  short  but  pointed  cone.  Palpi  very  slender,  rather  less  than  half  as  long  again  as 
the  eye,  the  apical  joint  fully  half  the  length  of  the  penultimate,  clothed  only  with  re- 
cumbent scales,  while  the  rest  are  densely  clothed  with  erect  scales,  much  the  longest 
beneath  and  thinly  fringed  below  with  long,  straight  hairs  projecting  forward  and 
upward. 

Patagia  comparatively  broad  and  oval  at  base,  the  posterior  half  forming  an  equal, 
slender,  straight,  very  bluntly  pointed  lobe,  scarcely  one-third  as  wide  as  the  base; 
the  whole  is  fully  three  times  as  long  as  broad,  the  Inner  border  slightly  hollowed  just 
before  the  middle,  the  outer  deeply,  at  the  base  of  the  posterior  lobe. 

Fore  wings  (39  :  21)  three-fifths  as  long  again  as  broad,  tlie  costal  margin  bent  and 
slightly  convex  in  the  middle  of  the  basal  third,  beyond  very  nearly  straiglit,  the  tip 
scarcely  curved  downward,  the  outer  angle  abrupt,  but  rounded  otl';  outer  border 
slightly  and  regularly  curved,  inclining  at  an  angle  of  about  75°  to  the  costal  margin; 
inner  margin  scarcely  hollowed  and  angulated  at  the  middle,  the  outer  angle  rounded 
ofl'.  Costal  nervure  terminating  at  the  tip  of  the  cell;  subcostal  with  three  superior 
branches;  the  first  arising  at  the  middle  of  the  outer  four-fifths  of  the  cell;  the  second 
midway  between  the  origin  of  the  former  and  the  apes  of  the  cell ;  the  third  at  or  barely 
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ho  fore  the  iipex  of  tlie  cell,  fork  in;;  iiiiihviiy  between  the  huso  of  the  nervuleaml  the  eiul 
of  its  upper  hriiuch;  cross  veins  transverse,  obsolete,  scarcely  perceptible  even  next 
tlie  main  veins;  cell  half  ns  long  as  the  wing  anil  nearly  four  times  as  long  as  broad. 

Hind  wings  consiilerably  anil  roundly  expanded  next  tlic  base,  beyond,  fully  lialf  way 
to  the  tip,  scarcely  convex,  then  curving  downwards  rather  rapidly  and  somewhat 
abruptly  ( <f).  or  roundly  ami  not  to  so  great  an  extiint  (  J  )  ;  outer  liorder  l>roadly 
rounded,  very  sliglitly  produced  and  angulated  at  tlie  lower  mciliau  nervule,  sliglitly 
and  roundly  cmarginate  iu  tlie  inedio-snbniediau  interspace;  inner  margin  broadly  ex- 
panded at  the  base,  beyond  scarcely  convex,  sliglitly  bont  just  l)efore  the  straight 
apex,  the  angle  abrupt  and  scarcely  rounded.  Snlnncdian  nervure  terminating  on  the 
outer  border,  just  beyond  the  anal  angle;  internal  nervure  terminating  considerably 
beyond  the  middle  of  the  inner  margin. 

Fore  tibiae  live-sixths  the  lengtli  of  the  liind  tibiae  (  ?  ),  or  scarcely  shorter  than  they 
( (J ),  the  spurs  naked  ;  fore  tarsi  fully  as  long  as  ( $  )  or  a  little  shorter  than  ( g  )  the 
tibiae;  tlie  last  tarsal  joint  either  similar  to  the  same  part  in  the  other  legs  (  ?  )  ;  or 
small,  tapering,  armed  with  only  a  stout,  apical,  tapering  spine,  whicli  ditters  from  the 
other  spines  of  the  under  surface  which  crowd  up  to  it  only  iu  size,  and  furnished 
above  with  very  short  and  dense  hairs  instead  of  scales  {$).  All  the  femora  provided 
with  a  fringe  of  rather  close,  long  liairs  on  the  under  surface.  Mitldle  tibiae  as  long 
ns  {$)  or  a  little  shorter  than  (?)  tlic  hind  tibiae;  armed  beneath  with  rather  short 
and  slender,  scattered  spines  and  apically  with  a  pair  of  rather  long  and  stout  spurs, 
only  the  tip  bare.  First  joint  of  middle  and  hind  tarsi  rather  strongly  gibbous  in  the 
male:  in  the  female  of  the  usual  appearance,  considerably  more  than  eijualling  in 
length  all  the  other  joints  combined;  second,  third  and  fifth  joints  about  eipial,  the 
fourtli  smallest:  joints  armed  beneath  rather  profusely  witli  ratlier  long  and  slender, 
scattered  spines,  mostly  collected  in  crowded  rows  at  the  sides,  an  apical  pair  on  each 
joint  a  little  longer  than  the  others,  the  under  surface  devoid  of  scales,  excepting  on 
the  first  joint;  claws  small,  compressed,  not  stont,  tapering,  finely  pointed,  falcate, 
but  not  very  strongly  curved ;  paronychia  double,  the  superior  lobe  as  broad  at  base 
as  the  claw,  nearly  straight,  considerably  exceeding  the  claw  in  length,  the  tip  en- 
large<l  and  very  broadly  rounded,  almost  docked;  inferior  lobe  moderately  slender, 
equal,  the  tip  pointed,  about  as  long  as  the  claw  and  curving  considerably  both  toward 
the  claw  and  inward  ;  pulvillus  inconspicuous. 

Male  abilominal  appeudases  with  tlie  lateral  fiaps  of  the  upper  organ  forming  bent  and 
equal  cylinders,  the  proximal  halves  parallel  and  enclosing  lietween  them  a  deep  and  eiiual 
mesial  cleft,  the  distal  halves  bent  downward  and  outward;  lateral  arms  strongly  arcu" 
ate  but  not  bent ;  clasps  coarse,  stout,  bullate.  several  times  longer  than  broad,  well 
rounded. 

Egg.  Demi-echinoid  in  shape,  the  base  being  very  broadly  docked,  flat,  not  curved 
at  the  edge,  from  which  it  is  very  broadly  arched,  not  high;  the  cells  are  very  large 
and  conspicuous,  bounded  by  heavy,  elevated  walls,  are  irregular  in  outline,  but  dis- 
posed in  obscure,  irregular,  horizontal  and  oblique  rows ;  the  cells  are  smallest  at  the 
base,  increase  in  size  upwardly,  largest  on  the  upper  portion  of  the  sides  and  decrease 
again  at  and  around  the  summit.  Micropyle  rosette  lying  on  the  floor  of  an  infundi- 
buliform  cavity  and  composed  of  minute  cells,  bounded  by  low,  heavy  walls. 

Caterpillar  at  birth.  Head  broadest  at  summit,  the  sides  as  far  as  the  bottom  of 
the  ocellar  field  tapering  a  little,  scarcely  convex;  below  tapering  rapidly,  the  lower 
surface  broadly  rounded,  crown  of  hemispheres  broadly  rounded,  rather  deeply  and 
broadly  cleft  between  them.  Body  largest  at  anterior  extremity,  tapering  a  little  on 
the  thorax  both  as  seen  from  above  and  from  side,  very  slightly  on  the  abdomen  ;  pos- 
teriorly Well  rounded,  above  a  little  depressed,  below  greatly  flattened,  much  as  in 
the  mature  forms  of  the  family.  First  thoracic  segment  furnished  with  a  transverse, 
double  row  of  very  long  hairs  curving  strongly  forward  over  the  head  ;  remaining  seg- 
ments furnished  as  follows  :  flrst,  a  subdorsal  row  of  hairs  seated  on  higli  and  slender 
papillae,  two  on  each  segment,  one  central  and  exceedingly  long,  curving  backward, 
and.  when  viewed  posteriorly,  curving  first  outward  and  upward  and  then  upward  and 
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inward,  taperiiis  very  slowly  to  a  line  point,  anteriorly  very  minutely  spicu- 
liferous,  the  other  posterior  and  a  little  outside  the  former,  not  very  long,  nearly 
straight  but  turned  backward,  tapering,  slender,  finely  pointed,  apparently  smooth ; 
second,  a  ventrostigmatal  row  of  hairs  seated  upon  rather  high  papillae,  three  on  a 
segment,  long  and  slender,  quite  straight,  turned  a  little  backward,  very  minutely 
spiculiferous  on  both  sides,  finely  pointed;  third,  a  laterostigmatal  series  of  large,  cir- 
cular, crateriform  papillae  or  annuli,  one  in  the  centre  of  the  first  to  sixth  abdominal 
segments,  and  a  similar  pai)illa  on  the  seventh  segment  in  place  of  the  smaller  and  outer 
subdorsal  hair;  fourtli,  an  iiifrastigraatalrow  of  smaller. but  still  pretty  large  jiapillae, 
one  in  the  centre  of  the  first  to  eighth  abdominal  segments  and  immediately  behind 
them  a  minute,  supplementary,  posterior  wart.  Legs  not  very  long,  but  moderately 
slender,  the  last  joint  tapering,  the  claw  pretty  stout,  not  greatly  curved.  I'rolegs 
nearly  sessile,  the  circle  of  booklets  very  large,  forming  a  circle  or  oval,  open  inte- 
riorly, nearly  as  long  as  the  segment  and  containing  ten  very  minute,  but  not  very 
lender,  moderately  curving  claws,  separated  from  each  other  by  a  s -q  ace  more  than 
equal  to  their  thickness. 

Mature  caterpillar.  Head  small,  smooth,  well  rounded,  broadest  just  below  the 
summit,  no  Ijroader  than  liigli,  very  slightly  full  on  the  sides  at  the  broadest  point 
and  at  the  ooellar  field,  deepest  in  the  middle  l)ut  scarcely  narrowing  above,  the  front 
broadly  rounded  on  a  lateral  view,  the  triangle  large,  scarcely  higher  than  broad  but 
reaching  two-thirds  way  up  the  front,  the  sutures  a  little  impressed;  a  few  hairs  on 
the  triangle,  labrum  and  lower  part  of  the  head.  Auteunaelong,  the  basal  joint  promi- 
nent, longer  than  broad,  moderately  stout,  tapering,  the  second  cylindrical,  as  large  as 
the  apex  of  the  first  but  only  a  little  more  than  half  as  long  as  broad ;  the  third  as 
broad  as  the  second,  increasing  a  little  in  size  at  the  apex,  nearly  twice  as  long  as 
broad,  the  fourth  minute,  conical,  sharply  pointed.  Ocelli  sis  in  number,  four  of  which 
are  placed  close  together,  the  lower  two  a  little  more  sepai'ated  than  tlie  others,  in  a 
strong  curve,  the  arc  of  a  small  circle,  its  convexity  forward,  whose  centre  is  occupied 
by  the  fifth  ocellus;  the  sixtli  is  placed belowtlieotiiers.alittleoutsideoftheextension 
of  a  line  connecting  the  lower  two  of  the  curve  and  as  far  from  the  lowest  as  that 
is  from  its  neighbor ;  the  central  ocellus  and  the  middle  one  of  the  anterior  five  are 
the  largest,  the  lowermost  the  next  and  the  others  equal.  Labrum  large,  broad, 
longitudinally  rugose,  its  front  border  very  broadly,  roundly,  and  but  little  excised. 
Mandibles  slender,  not  broad,  their  edge  oblique,  very  deeply  dentate,  the  teeth  being 
long  and  very  slender,  tapering,  sliarply  pointed,  rather  distant,  five  or  six  in  number, 
and  the  space  between  adjoining  ones  roundly,  deeply  excised.  Maxillary  palpi  with 
the  joints  about  equal  in  length,  growing  successively  smaller,  cylindrical,  the  terminal 
conical;  inner  palp  resemliliug  the  terminal  joints  of  the  outer  but  smaller;  spinneret 
conical,  short,  rather  slender. 

Body  regularly,  equally  and  considerably  arched  from  one  extremity  to  the  otlur :  the 
separate  segments  also  rather  prominently  arched,  especially  in  the  middle  of  the  body 
and  therefore  quite  distinct;  viewed  from  above  elliptical,  the  front  end  rounded  a 
little  more  bluntly  than  the  hinder  extremity,  scarcely  tapering  posteriorly.  Dorsal 
field  scarcely  if  at  all  depressed,  but  strongl)'  arched  and  elevated  on  a  cross  section. 
Body  very  delicately  and  closely  shagreened,  covered  with  numerous,  irregularly  scat- 
tered, equal  hairs,  arising  from  nearly  imperceptible  warts,  the  hairs  short,  scarcely 
tapering,  bluntly  pointed,  frequently  and  minutely  thougli  coarsely  spiculiferous,  the 
raised  points  scarcely  directed  toward  the  tip  of  the  hair,  but  almost  perpendicular  to 
the  surface  of  origin.  Spiracles  small,  obovate,  more  than  half  as  long  again  as 
broad.  Legs  short  but  rather  stout,  tapering  rapidly,  furuislied  on  the  Inner 
side  with  bristles,  the  last  joint  rather  slender  and  appressed,  the  claw  rather  long, 
compressed,  heeled,  moderately  slender,  curved  a  little,  supported  on  either  side  by 
a  long  bristle.  Prolcgs  very  short  and  plump.  furnLshed  at  the  tip  with  a  couple  of 
short  pads,  each  supplied  with  12-14  booklets,  arranged  in  a  double  row  so  that  all 
those  of  one  proleg  form  an  open  crescent;  the  booklets  are  long,  moderately  stout, 
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tapering  on  the  apical  half,  bluntly  pointed,  not  stronf^ly  curved,  ilistaiil   from  one 
another  hy  fully  twice  the  tllametor  of  one  of  Ihcm. 

Chrysalis.  Very  little  more  tlian  twice  as  long  as  broail ;  the  sides  of  the  body 
from  line  extremity  of  the  wings  to  the  other  straight,  or  with  a  Imrely  perceptible 
hollowing  next  tlic  division  line  between  thorax  and  al)domen,  very  sliglitly  divergent 
posteriorly,  so  tliat  the  body  is  broadest  at  the  fourth  abdominal  segment ;  here  it  is 
somewhat  angulated,  tlie  posterior  end  tapering  at  once  and  forming  an  elliptical 
curve,  the  tip  well  rounded.  In  front  of  tlie  wings  the  body  tapers  rapidly  and  has  a 
rounded,  scarcely  appressed  front,  the  basal  wing  prominence  being  marked  only  by 
the  angle  the  front  part  of  the  body  makes  with  the  wings.  Viewed  from  the  side 
the  flat  bottom  is  uniform  throughout;  the  posterior  third  of  the  thorax  is  very  nearly 
equal,  bnt  .slopes  forwards  a  very  little,  its  hindmost  extremity  a  very  little  the  most 
elevated,  roundly  angulated  in  tlie  middle  of  tlie  posterior  two-thirds  and  sloping  in 
front  of  it  downward  anil  forward  about  equally,  scarcely  curved.  Abilomon  very 
broadly  arched  above,  highest  and  a  very  little  higher  tlian  tlie  thorax  at  the  third 
segment,  beyond  the  fourth  segment  with  a  pretty  strong,  downward  curve,  the  lower 
edge  of  the  eighth  segment  being  tlie  most  posterior  point,  tlie  whole  of  the  ninth 
segment  directed  forwards;  the  downward  curve  at  the  posterior  is  much  more  rapid 
than  at  tlie  anterior  extremity  of  the  body.  Transversely  the  middle  of  the  thorax  is 
well  arched,  the  sides  sloping  away  from  each  other  at  an  angle  of  about  70°,  with  a 
scarcely  perceptible  hollowing,  the  summit  ratiier  broadly  rounded ;  abdomen  regu- 
larly rounded,  forming  an  almost  exact  semicircle.  More  than  threo-dfths  of  the 
tongue  exposed.  Body  covered  equally  witli  a  very  delicate  tracery  of  sliglitly  raised 
lines  crossing  each  other  irregularly,  and  ou  the  wings  forming  elong.ated,  irregular, 
oval  cells;  at  other  places  there  is  a  little  wart  at  the  intersection  of  the  lines;  the 
surface  within  these  cells  is  not  infrequently  occupied  in  part  l)y  an  independent  wart 
of  similar  size  giving  rise  to  a  fungiform  papilla  (86  :  33),  tlie  basal  two-tliirds  of  the 
pedicel  slender  and  equal,  the  apical  third  rapidly  expanding  to  a  wine  glass-shaped 
disk,  hollowed  above,  the  horizontal  edges  of  wliich  are  fringed  with  fleshy  pointed 
ciliae.  Hooklets  pretty  long  and  exceedingly  slender,  the  stem  equal,  straight  on 
basal,  slightly  curved  on  apical  half,  the  expanded  portion  fully  four  times  as  broad 
as  the  stem,  bent  strongly  over  but  not  at  all  appressed  to  the  stem,  as  the  upper  por- 
tion of  this  is  curved,  transverse,  the  sides  turned  backward  considerably. 


This  genus  of  Chiysoplianidi  belongs  to  the  northern  hemisphere  and 
encircles  the  globe ;  one  (or  perhaps  more)  species  extends  across  the 
whole  width  of  the  Old  World  and  reaches  from  its  northernmost  coasts  to 
at  least  Lat.  30',  and  even  as  far  .south  as  Abyssinia  in  Africa  and  northern 
India  in  Asia.  In  Switzerland  it  is  said  by  Meyer-Diir  to  be  most  abun- 
dant between  1800-2500  feet  above  the  sea  ;  another — the  species  with 
which  we  are  specially  concerned — inhabits  the  New  World,  spreading  also 
from  ocean  to  ocean,  but  confined  to  a  much  narrower  belt,  for  it  has 
rarely  been  found  north  of  Lat.  47°  and  except  in  mountainous  regions 
seldom  far  south  of  Lat.  40°.     It  is  common  throughout  New  England. 

The  butterflies  of  this  genus  arc  of  rather  a  small  size  ;  the  fore  wings 
arc  somewhat  pointed  at  the  apex  and  the  hind  wings,  having  the  outer 
border  straighter  than  usual,  present  rather  a  quadrate  appearance ;  the 
tip  of  the  lower  median  nervule  is  very  slightly  produced.  The  upper 
surface  of  the  fore  wings  is  of  a  fiery  red,  the  outer  border  blackish  l)rown  ; 
this  is  reversed  on  the  hind  wings,  although  on  these  the  red  border  is  in- 
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tcrrupted  by  dark  marginal  spots ;  the  fore  wings  are  also  furnished  with 
two  black  bars  in  the  cell  and  an  extra-mesial  series  of  similar  oblique  bars. 
Beneath  the  color  is  light  brown,  tinged  on  the  disc  of  the  fore  wings  with 
red  and  furnished  with  the  spots  of  the  upper  surface ;  the  hind  wings  are 
traversed  by  a  submarginal,  sinuous  red  stripe,  an  extra-mesial  sinuous 
and  an  intra-mesial  straight  series  of  small,  black  spots,  besides  a  pair  of 
basal  spots  and  a  transverse  streak  at  the  tip  of  the  cell.  "It  is  remark- 
able," says  Westwood  (Gen.  diurn.  Lep.,  ii :  498),  "for  the  dilated  basal 
joint  of  the  fore  hind  tarsi  of  the  males." 

Even  the  lovers  of  nature  shut  up  within  the  walls  of  our  large  cities 
can  enjoy  in  any  public  park  a  sight  of  these  ubiquitous  flutterers,  can 
watch  them  in  their  hymeneal  dance  as  they  toss  themselves  up  and  down 
in  contra-unison  and  then  flutter  iiway  to  repeat  the  sport  in  another  spot. 
They  heed  not  the  approaching  footstep  until  it  is  just  uj^on  them — fearless 
little  brilliants,  familiar  objects  of  the  civilized  world. 

The  butterflies  are  double  or  triple  brooded,  appearing  first  in  May  and 
continuing  on  the  wing  throughout  the  whole  of  the  season  ;  the  majority 
doubtless  hibernate  in  the  chrysalis  state,  but  occasionally  they  may  sur- 
vive the  winter  as  caterpillars.  They  fly  in  the  sunniest  places,  frequent- 
ing dry  pastures  and  roadsides,  moving  about  in  short  flights  from  place 
to  place,  frequently  alighting,  but  quickly  darting  away  again  to  attack 
some  passing  insect.  The  transformations  of  the  species  are  fairly  well 
known. 

The  eggs  are  very  characteristic  in  form,  being  semi-echinoid  covered 
with  lai'ge,  shallow  pits  having  moderately  heavy  walls. 

The  young  catei-pillars  are  largest  in  front,  taper  slightly  and  are  flatter 
than  at  maturity ;  they  are  furnished  with  very  conspicuous  subdorsal 
rows  of  exceedingly  long,  stout,  tapering  bristles,  each  nearly  as  long  as 
the  body  and  curving  strongly  backward,  besides  a  series  of  numerous, 
shorter,  nearly  straight  bristles  below  the  spiracles. 

The  body  of  the  full  grown  caterpillar  is  pretty  regularly  arched  and 
each  segment  somewhat  domed  ;  the  body  is  covered  with  minute  hairs, 
and  is  of  a  nearly  uniform  green  color,  but  with  dai'ker,  sometimes  red- 
dish, dorsal  and  ventrostigmatal  bands.  The  head  is  always  concealed 
by  the  overhanging  first  thoracic  segment,  and  a  median  notch  in  the  mar- 
gin of  the  latter,  seems,  says  Buckler,  "well  adapted  to  I'eceive  and  steady 
the  edge  of  a  sorrel  leaf  whilst  the  larva  is  feeding." 

The  chrysalids  are  of  a  nearly  uniform  dull  brown ;  they  are  plumjJ,  not 
strongly  constricted  between  the  thorax  and  abdomen,  the  wliole  body 
about  twice  as  long  as  broad  and  covered  rather  abundantly  with  minute 
fungiform  appendages  having  fringed  discs. 
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EXCURSUS  XXXVIII.— PSYCHOLOGIC jiL  PECULIARITIES  IN 

OUR  BUTTERFLIES. 

One  summer  night,  which  I  never  can  rue, 
I  dream'd  a  dream  that  turn'il  out  true  : 
I  thought  I  stray'd  on  enclianted  ground, 
Where  all  was  beauty  round  and  round; 
The  copse  and  the  flowers  were  full  in  bloom, 
And  the  breeze  was  loadeu  with  rich  perfume. 
There  I  saw  two  golden  butterflies. 
That  shone  like  the  sun  in  a  thousand  dyes; 
And  the  eyes  on  their  wings  that  glow'd  amain, 
Were  like  the  eyes  on  the  peacock's  train. 
I  didmv  best 
To  steal  on  their  rest. 
As  they  hung  on  the  cowslip's  damask  breast; 
But  my  aim  they  knew, 
And  shier  theygrew. 
And  away  from  flower  to  flower  they  flew. 
I  ran — I  bounded  as  on  wings. 
For  my  heart  was  set  on  the  lovely  things, 
And  I  call'd,  and  conjured  them  to  stay, 
But  they  led  me  on,  away,  away  I 
Til!  they  brought  me  to  enchanted  ground. 
When  a'  drowsiness  my  senses  bound ; 
And  when  I  sat  me  down  to  rest. 
They  came  and  they  flutter'd  round  my  breast; 
And  when  I  laid  me  down  to  sleep. 
They  lull'd  me  into  a  slumber  deep. 
And'  I  heard  them  singing,  my  breast  above, 
A  strain  that  seem'd  a  strain  of  love: — 
It  was  sung  in  a  shrill  and  soothing  tone. 
By  many  voices  join'd  in  one. 

Hogg.— ^  Greek  Pastoral. 

When  I  first  mentioned  to  a  club  of  friends  my  intention  to  write  an 
essay  on  this  subject,  a  scornful  laugh  greeted  me,  as  if  I  were  testing 
their  credulity.  Yet  no  one,  I  fancy,  could  be  a  close  observer  of  but 
terflies  without  noticing  that,  while  there  is  no  great  difference  between 
healthy  individuals  of  the  same  species,  there  is  as  great  a  variety  of  tem- 
perament between  different  kinds  as  there  is  between  different  sorts  of 
quadrupeds,  to  write  an  essay  on  whose  psychological  characters  would 
excite  no  special  comment ;  for  the  timidity  of  the  hare,  the  cunning  of 
the  fox,  the  ferocity  of  the  wolf  and  other  psychical  characteristics  of 
various  beasts  have  become  proverbial. 

In  their  relation  to  man  one  recognizes  a  great  difference  between 
butterflies  as  to  how  companionable  they  may  be.  According  to  some 
writers,  there  would  seem  to  be  a  certain  variation  among  the  same 
kinds  in  different  places,  just  as  with  other  animals,  according  to  the 
frequency  with  which  they  come  in  contact  with  man.  Thus  DeCandolle 
remarks  that  in  the  Swiss  Alps  the  butterflies  have  no  fear  of  man  and 
readily  settle  on  the  colored  dresses  worn  by  the  women,  while  on  the 
better  inhabited  plains  they  are  not  known  to  do  any  thing  of  the  kind. 
Their  fear  of  man  or  their  boldness  is  to  a  certain  degree  dependent  upon 
their  power  of  flight,  as  Belt  has  remarked  in  his  "Naturalist  in  Nica- 
ragua," the  swiftest  and  strongest  flyers  allowing  one  to  approach  much 
nearer  than  those  with  weaker  wings,  feeling  confident  that  they   can  dart 
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away  from  any  threatened  clanger.  Yet  entirely  apart  from  this,  one  may 
roughly  divide  butterflies  into  domestic  and  feral  according  to  their  habits 
and  sympathies.  Thus  among  the  feral  tribes  should  be  ranked  nearly  all 
tlie  Satyrinae,  and  especially  such  forms  as  Oeneis  jutta,  Enodia  port- 
landia  and  Cissia  eurytus,  and  among  the  companionable  sorts  nearly  all 
tiie  species  of  Vanessidi.  Instances  of  the  boldness  and  even  friendliness 
of  the  latter  are  not  uncommon.  "While  I  lingered  here,"  says  one  of 
our  happiest  describers  of  the  habits  of  beasts  and  birds,  "a  pretty  butter- 
fly, the  red  admiral,  alighted  upon  my  knee  as  I  was  writing,  and  seemed 
wholly  at  ease  in  this  unusual  position.  Something  upon  my  clothes  was 
attractive  to  it,  and  the  graceful  movements  of  its  proboscis,  and  occasional 
down-dipping  of  one  antenna  and  then  the  other  were  amusing.  I  noticed 
that  the  right  and  left  wing  moved  separately  down  and  up,  as  though  to 
retain  the  creature's  balance,  which  the  wind  threatened,  and  at  each  such 
movement  of  the  wings,  the  corresponding  antennae  likewise  dipped.  This 
buttei-fly  occasionally  flew  to  the  bushes  near  by,  but  never  to  remain  long 
away,  and  sooner  or  later  returned  and  was  my  companion  for  a  great  part 
of  the  day."  (Abbott,  Waste  land  wanderings,  79).  The  pages  of  the  pres- 
ent work  contain  many  instances  of  the  vivacious  and  inquisitive  ways  of  these 
butterflies.  The  entomologist  cannot  fail  to  be  aware  of  them.  Seeing 
one  alight  upon  the  tip  of  a  bough  near  by  he  strikes  at  it  with  his  net, 
only  to  see  it  fly  off"  in  an  apparent  paroxysm  of  terror,  while  if  he  but 
stop  a  moment,  he  will  see  the  runaway  return,  dash  about  him  and  alight 
again  upon  the  selfsame  spot  in  a  defiant  way,  flirting  its  wings  up  and 
down,  as  who  should  say  "Try  it  again,  will  you?"  For  there  is  much 
that  is  sportive  as  well  in  the  ways  of  many  butterflies.  One  of  my  favor- 
ite modes  of  showing  this  characteristic  to  unbelieving  friends  has  been  to 
toss  my  cap  high  in  the  air,  when  these  butterflies  will  often  dart,  dash  at 
and  play  around  it  as  it  begins  again  to  descend.  DeGarmo  has  noticed 
this  characteristic,  as  witness  the  following  passage  : — 

"One  of  the  most  curious  features  of  a  butterfly's  life  is  its  sportive  or 
playful  moods  aod  ways.  It  was  some  time  before  I  appreciated  the  fact 
that  they  indulged  in  such  moods  at  all.  Seeing  them  start  vigorously 
after  other  insects  on  the  wing,  I  assumed  without  investigation  that  these 
were  movements  in  self  defence,  till  all  the  facts  jwinted  to  them  as  move- 
ments in  play.  This  opened  a  new  and  interesting  field  of  observation. 
The  spirit  of  playfulness  I  found  to  prevail  more  towards  sundown  than 
in  the  morning.  Only  a  very  few  times  have  I  seen  any  signs  of  it  in  the 
moi-ning  and  never  in  the  absence  of  sunshine.  I  found  it  far  more  com- 
mon among  the  highly  developed  four-footed  butterflies,  as  the  Graptas, 
Vanessas,  etc.,  than  among  the  six-footed  Papilios.  .  .  The  greatest  mani- 
festation of  fun  and  frolic  was  in  a  group  of  alopes,  some  thirty  in  num- 
ber, clustered  under  a  tree  in  the  shade.     Such  wild  gambols  on  the  wing 
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I  never  saw,  often  in  one  compact  cluster,  wings  and  legs  and  antennae 
in  a  confused  jumble,  then  off  in  pairs,  then  in  two  crowds,  with  all  the 
marks  of  'mirth  and  jocund  din.'  Such  scenes  do  certainly  appear  like  an 
intelligent  appreciatit>n  of  fun,  as  they  clearly  have  no  reference  to  any 
necessary  functions  of  body,  and  seem  intended  only  for  gratification." 
(Trans.  Vassar.  br.  inst.,  ii :  133-134.) 

It  is  but  a  short  step  from  these  characteristics  to  that  of  pugnacity, 
which  is  manifested  by  none  of  our  own  butterflies  so  conspicuously  as  by 
Heodes  hypophlaeas.  Watch  one  on  a  iiot  and  sunny  day  in  a  favorable 
place,  and  you  will  see  the  fellow  dart  at  every  passing  object,  be  it  but- 
terfly large  or  small,  or  even  a  blundering  grasshopper.  So,  too,  Junonia 
coenia  has  been  described  as  "a  most  pugnacious  little  creature,  and  ap- 
pears to  love  a  quarrel,  for  you  may  see  three  or  four  of  them  ascending 
in  the  air  and  buffeting  each  other,  now  rising,  now  falling,  unremittingly 
continuing  their  aerial  warfare."      (Jones,  Nat.  inBerm.,  120). 

How  totally  different  this  from  the  sluggish,  lazy,  easy-going  manner 
of  most  of  the  satyrids,  with  their  dainty  ways,  tossing  themselves  in 
graceful  throws  in  and  out  the  shridjbery  ;  or  the  hurried  direct  way  of 
the  species  of  Argynnis,  or  better  of  Eurymus,  zigzaging  from  spot 
to  spot  as  if  on  business  of  the  greatest  urgency,  though  not  quite  certain 
where  it  was  ;  or  the  bustling  self-important  actions  of  the  larger  skippers. 
Even  in  the  butterflies  of  wilder  spots,  less  frequently  seen,  how  great  a 
difference  between  the  timid  Pieris  oleracea  which,  though  it  feeds  upon 
the  produce  of  the  garden,  will  scarcely  let  you  approach  in  any  near 
proximity,  and  the  showy  Basilarchia  arthemis  that  will  allow  you  to 
approach  and  pick  it  up  with  the  fingers.  What  a  contrast  between  the 
dignified  Anosia  plexippus  moving  imperturbably  along  its  own  way,  un- 
disturbed by  the  attacks  of  the  smaller  butterflies  which  dash  about  it, 
and  the  vacillating,  dainty  blues  which  cannot  make  up  their  minds  just 
what  to  do  ;  or  between  the  wary,  artful  Oeneis  semidea  and  the  bold  and 
careless  Euphoeades  glaucus.  How  rarely  one  sees  collected  in  one  spot 
on  a  flower  or  about  a  moist  spot  more  than  two  or  three  Heodes  hypoph- 
laeas ;  they  are  too  vicious  and  quarrelsome  to  be  companionable.  How 
different  the  equally  active  but  eminently  social  Eurymus  philodice  or 
Basilarchia  arthemis,  which  congregate  by  hundreds,  as  do  also  Euphoea- 
des glaucus  and  many  others.  The  cunning  ways  of  Oeneis  semidea  in 
its  rocky  defences  have  been  mentioned  in  our  text,  and  a  similar  wiliness 
appears  in  others,  sometimes  shown  in  a  mock  stupidity,  as  it  were,  flying, 
as  you  cautiously  pursue,  just  beyond  the  reach  of  your  net,  moving  with 
greater  and  greater  swiftness  as  you  increase  your  speed,  all  the  while 
against  the  \vind,  when  suddenly,  after  a  quick  movement  upward,  they 
open  their  wings  to  the  breeze  and  are  carried  far  behind  you,  thus  evading 
the  pursuit  which  they  found  becoming  irksome,  and  leaving  you  heading 
the  wrong  way. 
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HEODES   HYPOPHLAEAS— The  American  copper. 

[The  Aiuericau  copper  l)uUcrfly  (Harris) ;  small  copper  (Gosse) ;  copper  butterfly  (Emmons) ; 
sliortrtailed  chrysophane  (Emmous);  small  copper  butterfly  (Maynard).] 

Polyommatus  hypophlaeas  Boisd.,Auii.  soc.  Polyommatus phlaeas  (pars)  God.,  Encycl. 

cut.  Fr.,  (•2)x:291  (1852) ;  — Morr.,  Syn.  Lep.  m6th.,  ix:  609,  670-671  (1819);— Boisd.-LeC, 

N.  A., 84  (18C2).  Lep.  Am.  sept.,  123-124  (1833);— Morr.,  Syu. 

Jleodes hypophlaeas  Scudd.,  Bull.  Bull",  soc.  Lep.  N.  A.,  84  (1862). 

sc,  iii :  128  (1876);  Butt.,  166,figs.  4,  7,  25,  42,  Lycaena  phlaeas  Harr.,  nitchc.  Eep.,  690 

68, 105  (1881).  (18,32). 

Chrysophanus    hypophlaeas    Edw.,   Rev.  Chrysophanus   phlaeas  Emm.,  Agric.  N. 

cat.  Lep.  N.  A.,  59  (1884) ;— Freuch,  Butt.  east.  Y.,  v:  216,  pi.  46,  fig.  4  (1854). 

U.  S.,  283-284,  figs.  7.V77  (1886).  Lycaena  phlaeas  var.  americana  Streck., 

Lycaena  americana  Harr.,  MS.;  lus.  inj.  Lepid.,  91  (1878). 

veg., 3d  ed.,  273-274,  fig.  104  (1802).  Lycaena  bacchus  Harr.  MS. 

Chrysophanus   americanus    D'Urb.,  Can.  Fapilio Abb.,  Draw.  ins.  Geo.  Brit. 

nat.,  V :  246  (1860) ;— French,  Eep.  111.  ins.,  vii :  Mus.,  vi :  58,  fig.  13  (ca.  1800). 

158  (1878) ;— Fern.,  Butt.  Me.,  89-90,  figs.  27-28  Figured  by  "Glover,  HI.  y.  A.  Lep.,  pi.  27, 

(1884);— Mayn.,  Butt.  N.  E.,  41,  pi.  5,  figs.  52,  fig.  13;  pi.  Q,  fig.  4,  iued. 

52  a-c  (1886). 

Polyommatus    americanus    Morr.,    Syn.  [XotPapilio  phlaeas  Linn.] 
Lep.  N.  A.,  91  (1862). 

Colon  de  la  plaine  ithirin,  Doux  ornement  de  la  nature, 

Aimable  et  brillant  papillon,  Vieiis  me  retracer  sa  beautiS ! 

Comment  de  cet  affreux  donjon  Parle-moi  de  la  liberty, 

As-tu  su  d6courir  Teutrfie?  Des  eaux,  des  fleurs,  de  la  verdure ; 

Parle-moi  du  bruit  des  torrents, 

Des  lacs  profonds,  des  frais  ombrages 
Et  du  murmure  des  leuillages 
Qu'agite  I'haleine  des  vents. 

As-tu  vu  les  roses  Colore? 
As-tu  rencontrfi  des  amantsf 
Dis-moi  I'histoire  du  printemps 
Et  les  nouvelles  de  I'aurore. 
Dis-moi  si  dans  le  fond  des  bois 
Le  rossignol,  &  ton  passage, 
Quand  du  traversais  le  bocage, 
Faisait  ouir  sa  douce  voix. 

De  Maistre.— ie  Prisonnier  et  le  Papillon. 


Imago  (5:11;  13:5).  Head  covered  above  and  down  the  middle  with  blackish 
brown  hairs ;  behind,  and  also  partly  intermingling  with  the  others,  coppery  fulvous 
scales  and  forward  curving  hairs ;  eyes  encircled  with  silvery  white,  very  broadly  be- 
hind, broadly  in  front,  excepting  next  and  just  behind  the  antennae,  where  there  is  a 
velvety  black  patch,  the  white  border  of  the  front  passing,  narrowly,  inside  the  an- 
tennae and  terminating  just  behind  it;  the  two  belts  are  united  by  an  equally  broad 
one  just  above  the  base  of  the  tongue.  Basal  joint  of  antennae  silvery  white,  the 
stalk  blackish  brown  above,  interrnpted  with  white  on  the  basal  third  or  fourth  of  each 
joint,  beneath,  especially  on  the  outside,  almost  wholly  white;  club  black  above, 
fuscous  orange  beneath,  the  basal  half  of  the  outside  white,  the  apical  joint,  both 
above  and  below,  orange,  brighter  in  the  male  than  in  the  female.  Palpi,  excepting 
the  terminal  joint,  silvery  white,  the  sides  of  the  middle  joint  a  little  brownish  at  the 
apes,  and  with  a  few  black  hairs  mingled  with  the  white  ones  forming  the  fringe  of 
its  apical  half ;  apical  half  of  the  same  joint  tinged  above  with  coppery,  with  inter- 
mingled black  scales,  or,  blackish  brown  with  white  scales ;  apical  joint  blackish 
brown,  with  some  scattered  white  scales,  especially  within  and  beneath.  Tongue 
black  throughout,  the  extreme  tip  pale. 

Thorax  covered  with  mouse  brown  hairs  haviug  a  metallic  greenish  tinge,  on  the 
inner  side  of  the  patagia  bluish,  ou  the  sides  of  the  prothorax  grayish ;  bene.ath 
white.     Femora  and  tibiae  also  white;  the  apical  joint  of  the  tarsi  and  thebasal  two- 
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thirds  of  the  other  joints  blackish  brown  iibove,  the  sides  white ;  beneatli  all  but  the 
basal  joint  brownish  yellow,  edged  on  either  side  with  l)lack ;  spines  and  s)nir.s  black  ; 
claws  very  dark  reddish. 

Above. /('ir  tFimjs  brilliant  orange  red  with  a  metallic  coppery  lustre,  near  the  l)asc, 
especially  on  the  lower  half,  a  very  little  darker;  llic  median  veins  in  the  male  dark 
brown ;  the  costal  border,  as  far  as  the  subcostal  nervurc  (excepting  the  extreme 
base),  the  outer  border  for  the  widtli  of  at  least  an  interspace — more  broadly  above, — 
and  the  apical  half  of  the  inner  border  dark  gray  brown  with  a  slight  greenish  tinge ; 
in  the  female  the  costal  border  is  oidy  marked  in  tliis  way  very  narrowly  on  its  apical 
half,  the  basal  half  being  eitlier  greenish  gray,  or  like  the  prevailing  color  of  the  wing, 
but  with  a  decided  greenish  hue.  The  wing  is  ornamented  l)y  eight  straight,  quad- 
rate, transverse,  very  dark  mulberry  l)rown  or  black  bars,  each  crossing  an  interspace ; 
two  are  in  the  cell  and  the  otiiers  form  an  irregular,  transverse  series  in  tlie  middle  of 
the  outer  half  of  the  wing;  one  is  near  tlie  middle  of  the  cell,  just  over  tlic  llrst  di- 
varication of  the  median,  but  does  not  reach  either  margin  of  the  cell;  another  bor- 
ders, on  both  sides,  the  extremity  of  tlie  cell;  three  others,  the  tlrst  of  the  transverse 
series,  are  found  respectively  in  the  two  lower  subcostal  and  the  siibcosto-median  in- 
terspaces (and  occasionally  a  fourth,  small  and  obscure,  in  the  next  interspace  above) 
forming  a  curving  row,  the  interior  edge  of  the  lower  one  being  midway  between  the 
extremity  of  the  cell  and  the  outer  margin ;  and  the  upper  spot  removed  inward  from 
it  by  its  own  width;  one,  in  the  upper  median  interspace,  is  removed  inward  by  twice 
Its  width  from  the  one  above  it;  and  that  in  the  lower  median  interspace  by  half  its 
own  width  outward ;  the  lowermost,  in  the  medio-sulnnedian  interspace,  is  removed 
inward  from  the  one  above  it  by  twice  its  widtli  ami  its  exterior  edge  is  at  twice  an 
interspace's  widtli  from  the  outer  border ;  the  spot  at  the  extremity  of  the  cell  is 
broader  than  the  others,  sometimes  equalled  by  tlie  lowermost ;  basal  half  of  fringe 
like  the  outer  border;  apical  half  pallid  or  wliitish.  Hind  tciuj/s dark  gray  brown, 
scarcely  with  a  greenish  tinge,  the  central  portion  of  the  basal  third  of  the  wing  with 
more  or  fewer  scattered,  greenish  coppery  scales,  the  inner  lialf  with  numerous  gray 
brown  hairs;  outer  border  edged  delicately  with  dark  brown,  followed  by  a  broad 
band  of  orange  red,  broader  tlian  an  interspace,  extending  from  tlie  inner  border  to  the 
middle  of  the  upper  subcostal  interspace,  interrupted  in  tlie  middle  of  each  interspace 
by  a  small,  round,  blackish  spot,  occupying  the  exterior  Ijorder  of  the  band,  or  causing 
it  to  be  sharply  crenulate ;  next  the  sliglitly  sinuous  interior  edge,  iu  the  middle  of 
each  interspace,  is  a  faint,  vague,  roundish  spot,  slightly  deeper  in  tint  than  the  pre- 
vailing color,  often  scarcely  discernible,  capped  by  a  cluster  of  perhaps  half  a  dozen 
pale  blue  scales  and  these  again  by  another  indistinct  dark  spot;  the  extremity  of  the 
cell  is  marked  by  a  narrow,  blackish  stripe;  fringe  as  in  the  fore  wings,  the  pale  ex- 
terior half  interrupted  with  brownish  at  the  tip  of  the  lower  median  and  subraedian 
nervules. 

Beneath /ore  wjngrs  orange  red,  a  little  paler  than  the  upper  surface,  without  any 
coppery  lustre;  the  dark  spots  of  the  upper  surface  are  repeated  l)eueath  iu  velvety 
black,  nearly  as  large,  quite  as  distinct,  their  corners  rounded,  edged  Ijy  a  few  scat- 
tered orange  scales,  and  these  by  an  obscure  narrow  encircling  of  white;  in  addition, 
there  is  a  small,  round  spot,  exactly  similar  to  the  others  in  character,  lying  in  the 
cell,  midway  between  the  base  and  the  extra-mesial  cellular  spot;  the  outer  margin  is 
oroadly  bordered,  below  to  the  width  of  an  interspace,  next  the  costal  margin  nearly 
or  quite  as  far  as  the  black  spots,  with  brownish  slate  gray ;  in  all  the  interspaces  be- 
low the  subcostal  (on  the  upper  slightly,  in  the  others  distinctly)  broadly  bordered 
with  blackish,  forming  a  stripe  interrupted  by  the  nervures;  inner  border,  as  far  as 
the  submedian,  and.  previous  to  its  Urst  divarication,  as  far  as  tlie  median  nervure, 
bordered  with  gray,  enlivened  by  a  greenish  tint  and  a  few  orange  scales;  costal  edge 
narrowly  gray ;  fringe  like  the  outer  bordering,  but  deeper  in  color,  with  a  greenish 
tinge  along  the  base  and  paler  on  the  outer  half.  Hind  wings  brownish  slate  gray, 
slightly  darker  in  a  broad  border  to  the  outer  margin,  especially  at  its  interior  fuscous 
limit  at  from  one  and  a  half  to  two  interspace's  distance  from  the  margin ;  in  the 
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basal  half  of  the  wing  two  straight  series  of  very  small,  roundish  black  spots,  the 
inner  consisting  of  one  in  the  costo-subcostal  interspace  very  near  the  base,  the  second 
of  one  just  beyond  the  middle  of  the  basal  half  of  the  cell,  and  a  third,  when  present, 
of  a  dot  in  the  raedio-submedian  interspace,  as  far  removed  from  tlie  base  as  the  width 
of  the  middle  of  the  cell;  the  second  row  consists  of  slightly  larger  spots,  in  the  same 
interspaces,  that  in  tlie  cell  placed  just  within  the  middle  of  the  outer  half  of  the  same, 
and  the  lower  spot  twice  as  far  from  the  base  of  the  wing  as  the  width  of  the  middle 
of  the  cell ;  as  on  the  upper  surface,  the  extremity  of  the  cell  is  indistinctly  marked  by 
a  narrow,  blackish  stripe.  Crossing  the  middle  of  tlie  outer  half  of  the  wing  is  an 
irregularly  sinuous  series  of  eight  small,  transverse  or  roundish,  black  spots,  faintly 
bordered  externally,  excepting  generally  the  upper  two,  with  pale  scales;  the  upper 
two,  in  the  interspaces  next  the  costal  border,  are  placed  one  aljove  the  other  at  right 
angles  to  the  border,  the  upper  in  the  costo-subcostal  interspace,  as  far  removed  from 
the  outer  spot  of  the  two  ah-eady  mentioned  in  the  same  interspace,  as  they  are  from 
each  other;  the  next  three  spots  form  the  arc  of  a  small  circle  opening  inward,  whose 
opposite  side  would  strike  near  the  extremity  of  the  cell,  that  in  the  subcosto-median 
interspace  being  situated  half-way  between  the  extremity  of  the  cell  and  the  outer 
border;  the  other  spots  form,  with  the  fifth,  an  arc  of  a  larger  circle  opening  inwards, 
whose  opposite  side  would  reach  nearly  or  quite  to  the  inner  spot  of  the  cell ;  the  in- 
terior edge  of  the  sixth  spot  is  at  the  distance  of  two  interspaces  from  the  outer 
border;  that  of  the  medio-submedian  interspace  is  doujble,  being  broken  by  the  ground 
color  of  tVe  wing,  but  its  upper  portion,  together  with  the  first,  second  and  sixth 
spots,  are  the  largest  in  the  series;  a  wavy,  submarginal  line  of  very  bright,  deep 
orange  or  brick  red  starts  from  the  tip  or  the  submedian  nervure,  forming,  in  the  in- 
terspace below,  small,  apical  spots  of  mingled  red  and  gray  scales ;  it  crosses  the 
extremity  of  the  medio-submedian  interspace  in  an  arching  line,  which  reaches  nearly 
half  way  to  the  black  spots  and  then  falls  again  to  the  tip  of  the  lower  median  nervule ; 
from  here  It  passes  to  the  middle  or  upper  part  of  the  lower  subcostal  interspace  in  a 
series  of  similar  but  much  slighter  arches,  one  to  each  interspace,  maintaining  an 
average  distance  of  half  an  interspace  from  the  outer  border ;  between  this  carmine 
line  and  the  fuscous  interior  margin  of  the  outer  bordering,  the  scales  seem  to  be  usu- 
ally as  light  as  in  the  centre  of  the  wing ;  fringe  difiering  from  that  of  the  upper  sur- 
face, as  in  the  fore  wings. 

Abdomen  blic'.dsh  above,  dark  grayish  brown  on  the  sides,  whitish  beneath,  tinged 
toward  the  tip  with  dirty  pale  buff.  Male  appendages  (34 :  38)  with  the  bsnt  elon- 
gated lateral  alations  compressed,  cylindrical,  equal  throughout  (not  well  represented 
on  the  plate),  rounded  at  tip,  and  somewhat  swollen  anterior  to  it,  the  distal  half  bent 
abruptly  downward  and  somewhat  outward ;  lateral  arms  tapering  regularly  to  a  fine 
point,  sickle-shaped,  the  curve  nearly  equal  throughout.  Clasps  forming  a  tumid 
subequal  lamina  three  to  four  times  as  long  as  broad,  broadest  beyond  the  middle, 
the  apical  third  curving  a  little  inward,  roundly  truncate  at  tip,  the  upper  posterior 
corner  roundly  angulate  and  slightly  produced. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  5-6  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

Lenf'th  of  fore  winsrs 

12. 

6.6 
3.8 
2.75 

13.25 
7.3 

4. 
3. 

14.0 
8. 

4.25 
3.1 

13.25 
6.76 
4. 
3. 

14. 
7.25 
4.25 
3.4 

15. 

8. 

hind  tibiae  and  tarsi. . . 
fore  tibiae  and  tarsi  . . 

3.5 

Described  from  27  ?  ,  17  5  . 
Aberrations.  H  ii.  fasclvta.  (Lycaenaphlaeasvar.  americanaabfasciataStreck., 
Cat.  Amer.  Macrolep.,  101 — 1878.)  The  Messrs.  Faxon  captured  a  pair  of  this  species 
in  Newton,  Mass.,  August  1,  within  a  few  minutes  of  each  other  (and  therefore  not  un- 
likely the  progeny  of  one  parent) ,  which  are  suffused  in  a  slight  degree  and  almost 
exactly  to  the  same  extent;  it  affects  only  the  row  of  spots  in  the  middle  of  the  outer 
half  of  the  wing,  each  of  which,  although  perfectly  distinct  from  the  others,  is  ex- 
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paniiml  •  vary  llltic  rxurlnrly  •ml  very  iiiiicli  Inioriurly.  thonixiU  iH'yoiul  the  cell  ]oln* 

■  ■  ■    ultn  of  till  '.ic  In  the  iiipillan  Inlrrupm-oK 

''  of  till-  li  In   niiK  InxtAhrn,   tlli'   «|><i(    In 

'  -1.  nnil  Hint  of  the  n 

mil  In  the  iilhtT   Iw  m 
>  :    at  imnnaUy ,  half  aa  Iihik  ajt  liroul.     On  tlio  under  itur- 

'1  ^  i:il  pnllrni. 

Tlieao  miiniiictl  •poclnieO!!  are  by  nu  tnoanii  cxce>ii<lvrly  rare.  I  have  taken  them  my- 
••"!'  In  several  place*  In  caMleni  MaaiMtchunettn.  Mr.  K.  II.  SpraKnr  hax  foniul  thorn  lu 
v\  Mtun  (July  10  and  July  ST),  Mr.  Koland  Tliaxter  liax  taken  mnny  ami  Mr.  Ilmry 
K'lttnriU  liat  n  '  .  i  'tiired  In  ami  nhonl  |{i<a>lvllle,  all  In  plni'<-<t  In  tlir  virlnlty 

of  lliitioii.  wli.  to  have  l>eiMi   imwt   fro<|Uently   or  ninioil  exrliitlvoly 

•\ ,  MaHi.     Mnynnnl  lli:iir<>!i  one  (Kiitterllloit  N.    K., 

■>  (ilo\er  In  hU  unpiililUhed  work  (III.  N.  A.  iMp.  , 

pi.  (^.  ttg.  i).     In  Keneral  the  KUlt'iitlun  Ih   cauxeil   liy  the  l>n.snl  oxtuiiilon  of  the  outer 

ru«*  of  iiitota  on  the  upper  surface  of  the  front  whiKx.  whii'li  llll  the  whole  breadth  of 

the  Intenpacejt.  often  l>arcly  showing  a  line  of  tAwny  Ncalott  along  the  Intervening 

Dor>ulea.     lu  the  niowt  extreme  ca.ie.4  there  lit  a  Kllght  expansion  externally,  -to  oh  to 

approximate  tke  broad  dark  hami  f.inned  by  the  NUinislun  to  the  marginal  band,  but 

uotily  thI.H  lUieK  not  occur,  and  urtually  the  tnter^tpaces  are  Icit!*  completely 

luTvuri'  to  nervuro  over  the  overrun  ground  »o  that  each  .spot  Is  more  or 

•ed.  the  aplce.i  pointing  ba.Howard,  nn  apponriince  which  gnlns  In  effect 

i;   narrow  Ing  ba.tewnrd  of  all  but   the  two  lower  Interspace.-*   In   which 

t  '>n  appears.     Sometimes,  Indeed,  the  sutHislon  Is  reduced  to  a  mere  eiilarge- 

-iMiUof  the  extra-mesial  row  with  a  wedge-Uke  tongue  thrust  a  short 

:ir\l,  occasionally  farther  on  one  wing  than  the  other.     Or  It  may  be 

.  <  iiKiii  ;>u-<l  by  an  enlargement  of  all  the  spots  lu  the  wing   (except  In  the  mid- 

i.srono,  whldi  Is  never  affected  by  this  or  oiiy  other  variation)  with  scarcely  or 

no  sign  of  any  -  ni-.lon. 

The  hind  wli..  -  suffusion,  or  I   have  seen  but  one  slight  In- 

-'  I     <■  of  It,  In  uliu-li  liie  i\\»  dark  npots,  normally  round,  which  are  found  next 
■il  tlw  ci-ll,  thnist  little  tongues   bascward :   this  was   In  the  ca.se  of  the   most 
•  n  olwenetl.    The  under  side  of  the  wings,  too.  Is  rarely  affected  to  any 
:...i:  ' .  mostly  conflncil  to  the  brief  cuuelfonn  extension  (but  not  In  any  other 

iray  •  ;it)  of  the  extra-cellular  spots  of  the  front  wing.     But  what  Is  remark- 

able -  sudVislon  of  the  upper  surface  of  the  front  wing  Is  often  correllated 

witl'  -o  or  almost  complete  obllterotlon  of  the  extra-mesial  spots  of  the  under 

iilnd  wings,  and  this  seems  to  be  more  likely  to  occur  the  deeper  the 
111  one  Instance,  however,  and  this  the  most  extreme  case  of  snfl\i- 
'ilr.  Kilwanis  took  in  UeadviUe — not  oidy  are  the  extra-cellular 
•  •of  the   front   wings  much  elongated,  on   one  side   nearly 
n-ai-tilng  the  cell,  but  the  s|)ot  In  the  lower  median    Interspace  Is  al.so  consldernbly 
enlarged ;  while  upon  the  hind  wing  several  of  the  cxtra-mcslal  spots,  other^vlse  of 
normal  size,  send  shooto  towanl  the  Imse,  and  the  two  costal  spots  are  elongatc<l  on 
--  anil  on  one  actually  ni."    '  '   '  •  a  long,  sublunatc  stripe.     The  same  Is 
a  less  extent  In  one  otii'  ii.  while  In  a  third,  al.so  an   extreme  ca.se 

■>1  row  of  the  hind  wing 
lie  side  l>oth,  and  on  the 
other  the  •r  of  the  costal  spots  have  also  disappeared. 

II.  II.  '1  .       .  .    other  hand  we  havr- another  phenomenon  closely  con- 

necteil  with  the  abore,  which  Is  the  partial  and  nearly  complete  obliteration  of  these 
same  extra-mesial  spots  of  the  front  wlog,  both  alrave  and  l>clow.  One  such  speci- 
men Is  llgiired  by  Maynard  (Bntlerfl.  K.  Engl.,  pi.  6,  llgs.  5'Jit)  with  no  spots 
•t  all.  but  the  most  extreme  ease  I  have  seen  has  some  dots  left.  Curiously 
the  most  persistent  of  all  the  spots,  whether  al>ove  or  below,  Is  the  upper  of 
the  two  beyond  the  cell,  which  Is  sometimes  reduced  to  the  merest  dot  of  black 
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(below,  encircled  with  white).  The  two  cellular  spots  remain  unchanged.  Why  I 
connect  this  with  "sufftision,"  is  that  in  one  specimen,  in  which  on  the  upper  sur- 
face the  extra-mesial  spots  are  reduced  to  obscure  dots,  with  the  exception  of  the 
lower  median  spot  of  the  left  wing,  the  under  surface  shows  these  spots  also  partially, 
tliough  less,  obliterated,  and  the  lower  of  the  two  extra-cellular  spots  of  the  right  wing 
(invisible  without  a  lens  on  the  upper  surface)  is  of  scarcely  less  than  the  normal  size, 
besides  having  a  long,  Ijlaok  tongue  which  extends  nearly  to  the  cell,  wliile  most  of  the 
other  spots  of  the  same  row,  on  both  wings,  though  much  smaller  than  normal,  are 
decidedly  elongated  instead  of  round  or  quadrate.  In  the  hind  wing  also,  as  usually 
in  the  normally  suft'used  specimens  (if  such  an  expression  may  be  allowed  for  an 
aberration),  the  extra-mesial  spots  of  the  under  surface  are  almost  altogether  obliter- 
ated and  in  the  same  manner,  the  median  spots  being,  as  there,  the  most  persistent. 
This  form  of  aberration,  where  the  weakness  of  the  spots  has  been  carried  to  jiartial 
obliteration,  is  much  rarer  than  the  ordinary  strigate  suffusion. 

H.  H.  FULUOLA  {Clirysophamis  amerlcanus  var.fuUioJus  Mnlst,  Ent.  Amer. ,  ii :  182, 
1886).  In  this  "the  coppery  red  is  replaced  by  an  equally  glowing,  somewhat  sooty 
yellow,"  according  to  Hulst.  It  is  perhaps  not  dift'erent  from  a  specimen  captured  at 
Ellsworth,  Me.,  in  18SC  by  Mr.  Carl  Braun  which  is  remarkable  for  having  tlie  fiery  red 
of  the  upper  surface  uniformly  bleached  to  a  pale,  but  glistening  safl'ron;  a  faded  trace 
of  the  original  brilliant  color  is  found  only  on  the  griseous  costal  margin  of  the  front 
wings  and  at  the  anal  angle  of  the  hind  wings.  The  specimen  is  tolerably  fresh  and 
was  captured,  according  to  Mr.  Braun,  in  its  present  condition.  It  corresponds  in 
this  species  to  the  aberration  of  Heodes  phlaeas  named  schmidtii. 

Finally  an  aberratio  ns  recorded  in  the  Bull.  Brookl.  ent.  soc. ,  ii :  8,  in  which  the 
under  surface  of  the  hind  wing  on  the  right  side  is  "marked  by  red  dashes  running 
from  base  to  exterior  margin." 

Egg  65: 21).  Cells  subcircular  but  angulated,  the  largest  about  .19  mm.  in  diam- 
eter, the  smaller  about  .1  mm.,  excepting  next  tlie  base,  where  they  are  only  .045  mm. 
broad;  they  are  bounded  by  distinct,  heavy,  greatly  elevated  walls,  thickened  at  the 
junction  of  several  cells;  the  surface  within  the  cells  is  shallowly  concave  and 
marked  by  delicate,  excessively  tortuous  lines,  covering  the  whole  area  and  giving  it 
the  appearance  of  frosted  glass.  Micropyle  rosette  (68:10)  .12  mm.  in  diameter, 
made  up  of  little  lenticular  cells,  about  .01  mm.  in  diameter.  Color  very  delicate  pale 
green,  the  walls  of  the  cells  white  or  lioary.     Height,  .29  mm. ;  breadth,  .62  mm. 

Caterpillar.  First  stage  (71 :  1).  Head  (79  :  39)  pale  testaceous,  the  sutures  of  the 
triangle  blackish  fuscous ;  ocelli  blackish  fuscous ;  edge  of  labrum  and  mouth  parts 
tinged  with  ferruginous.  Body  pale  yellowish  green,  with  a  dark  brownish  spot  on 
the  top  of  terminal  segment;  warts,  both  simple  and  hair-bearing,  blackish  fuscous, 
those  of  the  laterostigmatal  series  with  a  pale  centre ;  hairs  pale  brownish;  stigmata 
testaceous.  Legs  greenish  yellow;  claws  fuscous;  prolegs  yellowish.  Length,  1.12 
mm. ;  width,  .26  mm. ;  length  of  superior  longest  hairs,  .5  mm. ;  of  superior  shorter 
hairs,  .14  mm. ;  of  lateral  hairs,  .17  mm. ;  width  of  head,  .25  mm. 

Second  stage.  In  this  stage  the  whole  aspect  of  the  creature  has  changed  on  a 
minute  inspection.  The  form  becomes  less  exaggerated  in  its  distinctions  between 
front  and  hind  end,  the  body  is  broadest  at  the  second  thoracic  segment,  and  instead 
of  the  single  series  of  excessively  long,  spiculiferous  hairs,  there  are  now  a  multi- 
tude of  series  with  spiculiferous  hairs ;  but  the  hairs  are  not  nearly  so  curving  nor  so 
long,  and  all  are  of  the  same  length ;  there  are  about  twenty-flve  liairs  to  a  segment ; 
besides  these  the  crateriform  warts  have  increased  in  number,  are  lower  down  than 
before,  not  all  in  one  row,  several  on  a  segment  of  unequal  size  and  varying  from  seg- 
ment to  segment,  and  even  apparently  at  the  two  sides  of  the  body.  The  skin  is  deli- 
cately shagreened,  and  the  body  is  of  a  pale,  pellucid  brown  color.  Spiracles  black 
rimmed.     Length,  2.2  mm. ;  breadth,  .5  mm. 

Third  stage.  Head  blackish  castaneous,  antennae  pale.  Body  above  and  below 
delicate  grass  green,  slightly  darker  along  the  middle  of  the  sides;  a  faint,  dusky, 
dorsal  line.     Hairs  brownish  fuscous,  curving  backward  a  little.     Spiracles  luteo- 
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fuscous.  Legs  slightly  infusciiteil.  tipped  M'itli  fuscous;  prolesis  of  tlie  color  of  tlie 
under  surface.     Length,  3.5  mm.  ;  breadth,  1  mm.  ;  heiglit,  .S  mm. 

Fiiurth  stage.  Head  pale  yellowisli  green,  edged  below,  including  the  bottom  of  the 
ocellar  Meld,  with  blackish  fuscous,  the  suture  of  the  triangle  marked  with  fuscous; 
labrum  rimmed  with  whitish;  mandibles  reddish  fuscous.  Body  as  previously  de- 
scribed; in  some  instances  a  dorsal  stripe  and  a  broad,  ventrostigmatal  band  around 
the  whole  body,  dull  roseate,  the  color  apparently  conllnod  to  the  hairs.  Length,  soon 
after  moulting,  5  mm. ;  breadth,  1.75  ram. ;  height.  l..'J5  mm. 

Last  starie  (75:42;  79:40).  Resembling  the  former  altogether,  excepting  that  all 
the  specimens  with  roseate  stripe  and  margin  which  I  have  reared  become  wholly 
green  after  the  last  moult.     Length,  14.5  mm.  ;  breadth,  4.25  mm. 

Chrysalis  (84  :  40).  The  general  color  is  light  brown  or  livid,  tinged  with  very  pale 
yellowish  green.  The  thorax  is  darker  and  tinged  with  ferruginous,  dotted  and  spotted 
■with  bl.ackish  fuscous,  a  subdorsal  pair  at  the  highest  point  of  the  mesothoras.  There 
is  a  rather  broad,  blackish  fuscous,  dorsal  streak  on  the  mesothorax,  and  on  either  side 
a  similar  dark  band  follows  the  hinder  edge  of  themesonotum  and  reaches  the  base  of 
the  wing;  the  dorsal  region  of  the  abdomen  is  infuscated.  The  lower  surface  is  paler; 
the  eyes  are  reddish  brown,  and  the  interspaces  of  the  wings  are  mostly  filled  with 
blackish  brown  streaks  darkest  toward  the  upper  border.  On  the  abdomen  are  many 
rows  of  roundish  black  dots  arranged  in  longitudinal  series  as  follows  :  a  faint,  dorsal 
row  placed  centrally ;  a  faint,  subdorsal  series  placed  posteriorly ;  a  laterodorsal 
series  placed  anteriorly ;  a  latei-al  series  placed  anteriorly ;  close  to  it  a  laterostigmatal 
series  placed  posteriorly;  a  stigmatal  series  placed  posteriorly,  further  back  than  the 
other  posterior  dots  and  composed  of  two  continent  dots ;  an  inf  rastigmatal  series  placed 
posteriorly,  and  on  the  posterior  segments  having  a  companion  on  the  anterior  part 
of  the  segment ;  a  lateroventral  series  placed  centrally  and  a  double  subventral  row. 
Raised  lines  covering  the  body  russet,  the  short,  fine  hairs  reddish  or  blackish;  the 
lower  equal  portion  of  the  pedicels  of  the  fungiform  papillae  (86  :  33)  blackish  fus- 
cous, the  disks  colorless.  The  warts  on  which  the  papillae  are  mounted  are  .0127  mm. 
In  diameter,  the  pedicel  half  that  diameter,  and  the  equal  portion  .047  mm.  long ;  the 
expanded  portion  is  .025  long  and  the  disk  .055  mm.  in  diameter.  Length,  0.5  mm. ; 
height,  3.5  mm. ;  bfeadth  at  thorax,  3.25  mm. ;  breadth  at  abdomen,  4.25  mm. 

Comparisons.  Harris,  in  some  unpublished  notes  upon  this  species, 
which  he  was  really  the  first  to  distinguish  from  H.  phlaeas,  says:  "It 
not  only  differs  from  phlaeas  in  the  color  and  more  distinct  spots  of  the 
under  side  of  the  under  wings,  but  it  exhibits  on  the  upper  side  of  these 
wings  a  black,  central  line  and  a  submarginal  series  of  black  spots  before 
the  fulvous  band  much  more  distinct  than  do  the  European  specimens  of 
phlaeas.  The  external  angles  of  the  anterior  wings  are  more  rounded  and 
the  emargination  near  the  anal  angle  of  the  posterior  wings  is  not  so  deep, 
and  consequently  the  anal  angle  not  so  pronounced  as  in  phlaeas  of  Europe." 

I  have  not  been  able  to  make  direct  comparisons  of  the  early  stages,  ex- 
cepting of  the  egg.  This  in  hypophlaeas  agrees  entirely  in  size  and  propor- 
tions with  that  of  phlaeas,  but  the  surface  is  more  rugose,  the  rugosities  more 
connected  in  tortuous  lines,  and  are  also  slightly  more  pronounced  in 
hypophlaeas  than  in  phlaeas,  besides  which  the  cells  in  our  species  are 
slightly  smaller  and  consequently  more  numerous. 

Distribution  (25  :  3).  This  member  of  the  Alleghanian  fauna  is  wide- 
spread, invading  the  southern  portions  of  the  Canadian  fauna  and  extend- 
ing to  the  Pacific  coast ;  its  very  abundance  has  prevented  its  specification 
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in  many  places,  so  that  our  knowledge  of  its  southern  limit  is  not  very 
definite.  It  is,  however,  "usually  common"  in  Maryland  (Uhler)  and  is 
even  painted  by  Abbot  with  the  memorandum,  "met  with  by  Mr.  Elliott  on 
his  tour  to  the  moimtains,"  *'.  e.,  the  AUcghanies  of  Georgia  ;  although  it 
occurs  in  California,  and  is  stated  by  Saunders  to  be  found  in  Canada  from 
the  Atlantic  to  the  Pacific,  it  has  not  been  traced  across  the  continent, 
but  only  indicated  at  one  or  two  points  west  of  the  Mississippi,  such  as 
Oxley  Eanche,  between  Ft.  Macleod  and  Calgary  (Geddes),  and  Iowa 
(Chic.  Mus.)  ;  the  westernmost  points  east  of  this  in  which  it  has  been 
obtained  are  Racine  "common"  (Hoy)  and  Beloit,  Wise.  (Chamberlin)  ; 
it  is,  however,  abundant  enough  in  northern  Illinois  (Worthington), 
Michigan  (Mich.  Univ.  Mus.,  Harrington),  and  at  Sault  St.  Marie  (Be- 
thune),  and  evidently  must  be  connected  with  California  through  more 
northern  latitudes.  Eastward  it  occurs  in  Nova  Scotia  (Brit.  Mus., 
Jones)  and  Cape  Breton  (Thaxter)  and  in  the  north  has  been  taken  at 
Cacouna  (Saunders),  Quebec  (Bowles),  Montreal  "generally  common" 
(Caulfield),  River  Rouge  District  (D'Urban),  and  Ottawa  (Billings, 
Fletcher),  and  has  even  been  taken  at  Moose  Factory,  James  Bay 
(Weir) .  Of  late  years  what  has  been  credited  to  this  species  has  been 
reported  as  taken  in  Norway. 

It  is  found  throughout  New  England  almost  as  abundantly  in  the  White 
Mountain  district  as  elsewhei'e,  and  is  one  of  our  commonest  species. 

Haunts.  It  is  found  most  commonly  in  dry,  sandy  or  gravelly,  barren 
spots  favorable  to  the  growth  of  sorrel,  and  is  particularly  common  by 
the  side  of  paths  in  dry  pastures  or  upland  highwayfi.  It  constantly 
invades  the  town,  and,  afire  itself,  seems  to  delight  in  finding  the  hottest 
places  for  its  gambols.  Near  Quebec  Mr.  Bowles  finds  it  "in  rocky  places 
where  there  are  mossy  spots." 

Oviposition.  When  laying  her  eggs  the  female  flies  to  a  plant  of 
sorrel,  I'cmains  nearly  or  quite  still,  often  for  two  minutes  or  more,  and 
then  walks  down  the  plant,  moving  this  side  and  that,  in  search  for  a 
suitable  spot,  until  finally,  turning  entirely  around  and  curving  the  body 
downward  she  deposits  a  single  egg ;  this  occupies  about  three  seconds 
and  then  she  crawls  back  and  at  once  takes  flight.  The  eggs  are  usually 
laid  near  the  base  of  the  leaf  on  the  rounded  surface,  but  sometimes  on 
the  leaf  itself  indifferently  above  or  below  and  occasionally  on  the  stem  ; 
many  eggs  may  be  laid  upon  a  single  plant,  but  I  have  never  found  more 
than  one  on  a  leaf  in  free  nature.  Five  females  confined  in  June  over 
sorrel  laid  120  eggs,  of  which  51  were  laid  upon  the  upper  surface,  45  on 
the  mider  surface,  8  on  the  edge  of  the  leaves  and  16  on  the  stems. 
They  hatch  in  from  six  and  a  half  to  ten  days,  according  to  the  season. 

Pood  plants  and  habits  of  caterpillar.  The  caterpillar  appears  to 
feed    only    on    tlie   common  sorrel   (Rumex    acetosella    Linn.)    altliough 
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several  persons,  apparently  quoting  Harris,  sa}'  tliat  it  devours  also  the 
(loek  (Runiex  crispus  L.)  and  other  speeics  of  the  genus.  Harris,  how- 
ever, merely  suggests  that  it  may  do  so.  'Plie  European  phlaeas  is  also 
said  to  teed  both  upon  dock  and  sorrel,  although  reeeutly  Prittwitz  has 
attirnied  that  it  devours  only  the  latter  (Rumex  acctosa).  Mr.  Lintncr 
informs  me  that  ours  will  feed  on  clover.  In  making  its  exit  the  cater[)illar 
eats  only  the  summit  of  the  egg,  where  the  pits  are  small  and  separated 
by  thin  walls  ;  usually  it  feeds  upon  the  under  surface  of  a  leaf  and  while 
very  young  eats  little  holes  of  about  its  own  size  half  way  through  ;  after- 
wards it  ploughs  its  way  through  the  parenchyma  of  either  surface,  making 
straight  or  slightly  curving  grooves  as  wide  as  its  own  body  and  several 
times  longer  ;  when  still  older  it  devours  the  leaf  at  the  edge.  Just  before 
pupation,  the  fungiform  appendages  of  the  coming  pupa  appear  as  white 
hemisplu  rioal  papillae  dotting  the  surface  of  the  caterpillar. 

Life  history.  It  is  double  brooded  in  the  northern,  triple  brooded  in 
the  southern  parts  of  its  range,  changing  in  New  England  at  about  43°  15' 
N.  Latitude,  but  with  some  variation,  or  not  far  north  of  the  dividing 
line  between  the  Canadian  and  AUeghanian  faunas  ;  throughout  Maine,  at 
least  as  far  south  as  Brunswick,  in  the  White  Mountain  region  of  New 
Hampshire  and  probably  in  Williamstown,  Mass.,  it  is  double  brooded; 
it  is  triple  brooded  throughout  Massachusetts  (excepting  perhaps  in  parts 
of  Berkshire)  including  the  elevated  towns  of  Andover  and  Princeton,  as 
well  as  in  Albany,  N.  Y.  and  Walpole,  N.  H.  We  may  perhaps  add 
to  this  list  Milford  and  Dublin,  N.  H.,  and  Sudbury,  Vt.,  although  in  the 
first  two  localities  at  least  the  appearance  of  the  broods  is  somewhat  later 
than  in  Massachusetts,  the  dates  agreeing  better  with  those  Mr.  Saunders 
has  furnished  for  Ontario,  where  he  believes  it  to  Ije  only  double 
brooded. 

In  the  southern  or  triple  brooded  districts  the  insect  makes  its  appear- 
ance from  May  10-23  according  to  the  season.  Dr.  Harris  raised  one 
specimen  from  chrysalis  on  May  1,'but  this  was  probably  under  artificial 
conditions.  He,  however,  reports  one  capture  as  early  as  ]\Iarch  15  and 
Dr.  Packard  another  in  Brunswick,  Me.,  April  3, — both  of  which  seem  to 
be  altogether  exceptional  and  the  result  of  unusually  warm  weather  acting 
upon  chrysalids  in  very  fiivorable  stations  ;  it  becomes  common  in  about  a 
week  and  continues  until  about  the  end  of  the  third  week  of  June.  The 
eggs  are  laid  during  June  and  in  advanced  seasons  during  the  latter  part 
of  May  ;  after  six  or  seven  days,  or  if  very  early,  as  much  as  ten  days, 
these  are  hatched  ;  the  caterpillars  become  full  grown  during  the  latter 
part  of  June  and  early  in  July  and  after  about  ten  days  spent  in  the  chry- 
salis evolve  a  new  brood  of  butterflies.  This  first  appears  between  July 
5  and  10,  becomes  abundant  by  the  19th  or  20th  and  continues  until 
after  the    middle    of  August,   sometimes    until    almost    the   end    of  the 
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month.  The  eggs  are  probably  hiid  during  the  hist  week  of  July  and  the 
first  half  of  August,  as  pairhig  is  then  common,  the  eai-liest  caterpillars 
become  full  grown  toward  the  middle  of  August,  while  the  chrysalids  con- 
tinue for  a  longer  pci-iod  than  in  July,  sometimes  for  nineteen  days.  The 
third  generation  of  butterflies  is  much  the  most  abundant  and  appears  in 
the  latter  part  of  August,  generally  by  the  26th,  but  sometimes  not  until 
the  early  days  of  September ;  the  butterflies  continue  to  emerge  from  the 
chrysalis  until  the  middle  of  September  when  the  brood  is  most  abun- 
dant, but  it  has  generally  entirely  disappeared  by  the  close  of  the  month. 
The  eggs  of  this  brood  are  deposited  in  September,  are  hatched  in  eight 
days,  and  the  larva  probably  changes  to  chrysalis  before  winter.  Some 
of  my  caterjjillars,  however,  did  not  reach  their  last  stage  until  October, 
and  such  may  possibly  hibernate  in  this  condition,  or  as  Mr.  P.  S. 
Sprague  believed,  perish  altogether. 

Where  the  butterfly  is  double  brooded,  the  first  generation  does  not 
make  its  appearance  until  June — usually  between  the  4th  and  the  lOth, 
though  a  few  specimens  may  occasionally  be  seen  in  favorable  seasons  late 
in  May  ;  it  becomes  common  by  the  19th  or  20th  and  lasts  until  nearly 
the  middle  of  July;  in  the  extreme  north,  however,  as  at  Quebec  and 
Cacouna,  it  does  not  seem  to  appear  before  the  last  of  June  and  probably 
continues  throughout  July.  The  period  of  the  earlier  stages  is  undeter- 
mined excepting  that  the  chrysalis  genei-ally  lives  about  twelve  days,  but 
the  second  brood  of  butterflies  is  first  seen  between  the  6th  and  12th 
of  August,  and  continues  to  emerge  until  the  close  of  the  month  and  flies 
until  the  end  of  the  third  week  of  September  ;  the  eggs  are  probably  laid 
late  in  August  and  early  in  September*,  giving  the  caterpillar  ample  time 
to  attain  its  growth  and  change  to  chrysalis  before  winter  ;  the  chrysalis 
is  found  hanging  upon  the  under  surface  of  stones. 

Habits  and  flight-  The  butterfly  alights  on  stones  or  twigs  and  suns 
itself,  or  flits  away  among  tlie  clover  heads.  It  never  flies  long  distances, 
nor  rises  more  than  a  foot  or  two  above  the  ground,  but  flutters  rapidly 
from  side  to  side,  with  a  peculiar  motion  ;  after  each  flutter  the  wings  are 
apparently  closed  an  instant,  for  during  flight  their  under  surface  is 
distinctly  visible.  It  is  very  pugnacious,  attacking  and  pursuing  larger 
butterflies,  and  even  assaulting  the  monster  Carolina  locust  (Dissosteira 
Carolina)  in  its  short  and  heavy  flight.  When  two  of  the  Heodes  meet, 
they  circle  rapidly  and  coquettishly  about  each  other,  always  keeping  near 
the  gi'ound.  In  keeping  with  its  activity  is  the  fact  that  it  is  one  of  the 
fii'st  butterflies  to  appear  after  sunrise,  and  one  of  the  latest  to  disappear 
at  nightfall.     It  is  on  its  vmceasing  rounds  the  livelong  day. 


»w*jmi*«.  -1-^/    *u    \ju  jio    ciiavjv^cfcOJiAii;   Av/nuvia   m»^    n\  y^iyjui^ 


*  Gosse   wriliiig   from    Compton,   Canada,       laid  uiue  eggs ;    they  were  . . .  flesh-colored.' 
says  that  in  September  '"one  that  I  had  taken       (Can.  uat.,  221.) 
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Gosse,  in  writing  of  this  insect,  says  (Can.  nat.,  21!l)  it 

would  be  perhaps  the  most  spleiulkl  buttcrlly  we  liiive,  if  its  size  corresponded  with 
its  bcaiity.  .  .  .  Thi-  riclinessof  tlio  glowing,  llame-coloured  wiii^s  is  wortliy  of  admira- 
tion, ami  the  under  surfu'-e  is  very  delicate;  and  I  do  not  sec  tliat  it  is  less  beautiful 
because  it  is  diminutive;  thou>;h  if  it  were  as  lavse  as  a  swallow-tail  or  a  Camlierwell 
beauty,  it  would  strike  the  attention  more  readily. 

It  is  curious  to  watcli  tiicii'  proceedings  in  jiairing  time,  wliioli  remind 
one  strongly  of  tlie  I^nglisli  sparrows.  One  may  be  seen  perched  on  a. 
leaf,  its  iiind  wings  quite  still  and  iiorizontal,  while  the  front  pair  are 
slightly  raised  and  in  a  constant  flutter.  Its  follower  will  be  close  beliiud 
it,  apparently  unconcerned,  but  as  it  walks  after  the  leader,  the  latter 
walks  off  a  little  further ;  the  little  play  will  proceed  a  while  when  the 
leader  flies  away,  quickly  followed  by  the  other.  Which  sex  takes  the 
lead  in  this  jicrformancc  I  have  not  determined. 

Postures  and  sleep.  These  butterflies  are  very  fond  of  resting  on 
bare  spots  fully  exj)0sed  to  the  sun ;  wherever  they  alight,  even  if  on  a 
twig,  they  at  once  turn  around  so  as  to  bring  their  back  to  the  sun,  and 
open  their  wings  at  right  angles,  the  fore  wings  partially  concealed  by 
the  hind  pair ;  the  antennae  diverging  at  an  angle  of  from  95°-100°. 
When  resting  in  the  sliadc,  the  wings  arc  closely  apprcssed,  the  fore  wings 
concealed  by  the  hind  pair,  so  that  the  costal  edges  are  brought  together ; 
the  antennae,  viewed  from  above,  are  perfectly  straight,  and  spread  at  an 
angle  of  85°,  their  tips  being  about  11  mm.  apart;  when  viewed  from 
the  side  thcv  are  sli^jhtlv  curved  downward,  but  otherwise  are  straight  and 
nearly  continuous  with  the  body.  When  walking,  even  on  a  perpendicu- 
lar surface,  the  tip  of  the  abdomen  is  trailed  on  the  ground  and  the  fore 
legs  are  used  like  the  others. 

When  they  emerge  from  the  chrysalis  they  at  once  seek  a  vertical  sur- 
face to  expand  their  wings,  which  then  hang,  when  fully  expanded,  so 
that  the  costal  edges  of  all  the  wings  are  together,  and  the  inner  edge  of 
the  hind  wings  just  touch  the  surface  of  rest :  the  antennae  are  then  held 
quite  horizontally  (or  later  are  slightly  raised),  and  are  .scarcely  parted, 
the  clubs  often  in  actual  contact. 

Miss  Caroline  G.  Soide,  observing  this  butterfly  clinging,  toward  sun- 
set, to  grass  blades,  with  drooping  wings,  made  some  experiments  to  see 
how  soundly  it  slept  (Psyche,  v  :  42)  : — 

Approaching  one,  I  gently  touched  the  grass,  but  the  butterfly  remained  as  before. 
I  shook  the  grass,  then  shook  it  less  gently,  but  the  butterfly  did  not  stir.  Then  I 
picked  the  blade  and  carried  it  in  my  hand,  not  taking  any  care  to  keep  it  upright,  for 
five  blocks  [in  tlie  city],  and  even  then  it  was  only  as  the  sun  struck  the  grass,  when 
I  crossed  the  street,  that  the  butterfly  awoke,  and  lazily  flew  to  a  sliady  place,  resting 
as  before.  I  followed,  and  this  time  a  touch  was  enough  to  startle  it.  I  did  not 
arouse  it  a  third  time,  but  afterwards,  in  the  country,  I  tried  the  same  experiment  sev- 
eral times,  always  with  tlie  same  result. 

I  have  always  found  the  butterfly  in  the  same  position,  more  than  half  way  up  the 
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grass  blade,  in  the  shade,  aiul  witli  the  head  up,  the  wiugs  drooped  to  an  acute,  in- 
stead of  a  right  angle  with  the  Ijody.  It  certainly  sleeps  very  soundly,  and  when 
aroused  does  not  become  so  active  as  in  the  middle  of  the  day. 

I  have  waked  aud  disturbed  one.  .  .  six  times,  each  time  immediately  after  it  liad 
settled  down  after  a  former  awakening,  and  even  the  last  time  it  flew  but  ten  steps  or 
so,  and  settled  down  as  before. 

I  once  counted  seven  perched  for  the  night  on  grass  bhides,  witliin  an 
area  of  four  square  feet.  I  have  generally  found  them  on  buffalo  or 
herd's  grass,  about  half  way  down  the  stalk,  but  with  the  head  don- nu-aj-d, 
the  costal  edges  of  both  wings  together,  the  abdomen  bent  back  at  an 
angle  of  135°  with  the  thorax,  the  antennae  straight  forward,  parted  at 
an  angle  of  about  15°. 

Dimorphism.  According  to  Pryer,  H.  phlaeas  is  very  strongly  affected 
bv  temperature  ;  the  first  brood,  which  appears  in  Japan  in  March,  is  very 
brightly  colored ;  while  the  later  summer  broods  are  much  darker  and  the 
male  almost  black.  Zeller  makes  a  similar  statement  concerning  Sicilian 
specimens,  though  in  Switzerland,  according  to  iSIeyer  Diir,  the  differ- 
ences are  not  nearly  so  great.  In  H.  americana,  also,  we  find  such  dif- 
ferences, but  whether  they  vary  in  the  north  and  south  I  do  not  know. 
Specimens  of  the  spring  brood  in  Massachusetts  are  of  a  more  fiery  red, 
and  the  orange  band  of  the  under  surface  of  the  hind  wings  is  broader ; 
while  in  the  later  broods  the  markings  are  less  vivid  and  less  distinctly 
marked,  and  there  is  a  longer  tooth  on  the  margin  of  the  hind  wings. 

Miscellaneous.  Mr.  Gosse  records  (Can.  nat.,  220)  a  curious  in- 
stance of  possible  hermaphroditism  in  tliis  insect.  He  says:  "  There  is 
often  considerable  diversity  in  the  vividness  of  colour  of  different  indi- 
viduals of  the  same  species  of  butterfly  or  moth,  one  being  much  more 
beautiful  than  another ;  in  the  same  individual,  however,  one  wing  in 
general  exactly  corresponds  with  the  other,  its  fellow.  But  I  once  took  a 
small  copper  in  the  month  of  Sejitember,  which  had  a  very  apparent  dif- 
ference in  the  colour  of  the  wings,  the  left  fore  wing  being  much  lighter 
on  both  surfaces  than  the  right,  though  neither  was  defaced  in  any  degree. 
It  was  resting  on  a  stalk  of  grass,  and  was  unwilling  to  fly,  the  weather 
being  cold  with  misty  rain." 

Dimmock  states  that  the  butterfly  is  an  important  agent  in  the  fertiliza- 
tion of  the  dandelion. 

Enemies.  This  insect  is  subject  to  at  least  two  hymenopterous  para- 
sites. Expecting  that  so  common  a  species  would  have  its  enemies,  I  col- 
lected a  large  number  of  eggs,  laid  naturally,  at  Norwich,  Conn.,  in  June, 
but  only  one  of  them  had  been  attacked :  the  little  parasite,  Telenomus 
graptae  (89  :  9)  ate  its  way  out  through  the  bottom  of  one  of  the  cells  on 
the  side,  on  June  23.  Another  parasite  is  Ichneumon  versabilis  (88: '2), 
a  much  larger  insect,  which  attacks  the  caterpillar  and  emerges  from  the 
chrysalis  ;  one  came  out  fifteen  days  after  pupation.     Gentry  asserts  that 
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it  is  also  destroyed  by  the  wood  pcwce  (Contopus  virens)  and  the 
niglit  hawk  (Chordeiles  virginianus),  as  he  lias  taken  large  numbers  both 
of  the  larva  and  imago  from  their  stomachs. 

Desiderata.  Although  so  common  an  insect,  our  knowledge  of  its  his- 
tory is  far  from  perfect.  The  two  or  three  records  of  its  excessively  early 
appearance  remain  unexplained.  AVe  do  not  know  whether  it  ever  hiber- 
nates in  the  larval  condition,  and  if  it  does  whether  such  hibernation  is  con- 
fined to  localities  where  it  is  triple  brooded  ;  the  line  of  demarcation  between 
the  double  and  triple  brooded  stations  needs  to  be  carefully  traced,  and  this 
limit  will  most  probably  be  of  considerable  importance  for  lepidopterologi- 
cal  life  in  general ;  western  Massachusetts,  the  southern  half  of  New 
Hampshire  and  Vermont  and  Maine,  south  of  Portland,  should  be  espe- 
cially studied.  The  duration  of  the  egg  and  chrysalis  for  each  brood 
needs  to  be  established  by  abundant  observations  in  the  north  and  south. 
Doubtless  other  parasites  may  be  found. 

LIST  OF  ILLUSTRATIONS.— HEODES  HYPOPHLAEAS. 

General.  Chrysalis. 

Pl.2.5,  fig.  3.    Distribution  iu  North  America.  pi.  84  fl".  49.    Side  view. 
88:2.    Ichneumon  versabilis,  a  parasite.  86:33.    Dermal  appendage. 

89:9.    Telenomus  graptae,  a  parasite.  Tmaao 

Egg-  PI.  5,  fig.  11.    Male,  both  surfaces. 

PI.  65,  fig.  21.    Plain.  13:5.    Both  surfaces. 

68:10.    Micropvle.  34:38.    Male  abdominal  appendages. 

Caterpillar.  39 :  21.    Neuration. 

PI.  71,  fig.  1.    Caterpillar  at  birth.  55 :  10.    Side  view  with  head  and  appen- 

75:42.   Full  grown  caterpillar,  dorsal  view.  dages  enl.arged,  and  details  of  the  struct- 

79 :  39.  40.    Head,  stages  i,  v.  ure  of  the  legs. 

FENISECA    GROTE. 

Feniseca  Grote,  Trans.  Am.  ent.  soc,  ii:  308(1869).     Type.—Hesperia  tarquinius  Fabr. 

His  cloak,  of  a  thousand  mingled  dyes, 
Was  formed  of  the  wings  of  butterflies. 

Drake. — The  Culprit  Fay. 

Soon  spreads  the  dismal  shade 
Of  mystery  over  his  head ; 
And  the  caterpillar  and  fly 
Feed  on  the  mystery. 

Wm.  Blake.— jTAe  Human  Abstract. 

Imago  (55  :  II).  Head  moderately  large,  densely  clothed  with  scales  and  profusely 
covered  wth  rather  short  curving  hairs,  bending  forward  above  and  downward  on 
the  face.  Front  flat,  excepting  that  it  is  very  slightly  full  down  the  middle  and  a  very 
little  protuberant  below,  the  lower  half  projecting  slightly  beyond  the  front  of  the 
eyes;  half  as  high  again  as  broad,  scarcely  so  broad  as  the  eyes  on  a  front  view,  the 
sides  straight;  upper  border  scarcely  ridged,  the  corners  a  little  hollowed  iu  front  of 
the  antennae ;  lower  border  very  broadly  rounded.  Vertex  slightly  hollowed  In  the 
very  centre,  with  a  slight  sulcation  running  from  the  middle  of  the  hinder  border  to 
each  antenna  and  a  rather  abrupt,  not  very  large,  tuberculate  buttress  behind  each 
autenna;  separated  from  the  occiput  by  a  rather  large  aud  deep,  slightly  zigzag  chan- 
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nel.  Eyes  of  moderate  size,  pretty  full,  nakeii  Antennae  inserted  with  their  hinder 
border  in  the  middle  of  the  summit,  separated  from  each  other  by  a  space  equal  to 
twice  the  diameter  of  the  second  antennal  joint;  of  the  length  of  the  abdomen,  com- 
posed of  thirty  joints  of  which  from  eleven  to  thirteen  form  a  gradually  increasing 
club,  the  limits  of  -which  are  a  little  indetlnite;  it  is  cylindrical,  scarcely  depressed, 
twice  as  broad  as  the  stalk,  equal  for  most  of  its  length,  five  or  six  times  as  long  as 
broad,  the  tip  bluntly  conical,  two  joints  only  entering  into  the  diminution  of  size. 
Palpi  very  slender,  about  half  as  long  again  as  the  eye,  the  last  joint  more  than  half 
as  long  as  the  penultimate,  and  clothed  only  with  recumbent  scales,  while  those  of 
the  other  joints  are  very  abundant,  rather  long  and  projecting,  although  destitute  of 
any  long  fringe  of  hairs  and  scales. 

Patagia  long  and  slender,  arched  a  little  and  slightly  tumid,  more  than  three  times  • 
as  long  as  broad,  the  basal  two-thirds  tapering,  the  apical  third  equal,  one-third  as 
broad  as  the  base,  the  tip  blunt;  inner  margin  of  the  whole  straight. 

Fore  wings  (39  :  24)  two-thirds  as  long  again  as  broad,  the  costal  margin  slightly  and 
regularly  convex,  the  angle  abrupt,  rectangular,  the  outer  margin  roundly  bent  a 
little  just  below  the  middle,  the  two  portions  nearly  straight,  the  inner  margin 
straight,  the  angle  rounded  off.  Costal  nervure  terminating  on  the  margin  opposite 
the  extremity  of  the  cell ;  subcostal  nervure  with  three  superior  branches,  the  first 
arising  just  before  the  middle  of  the  outer  two-thirds  of  the  upper  margin  of  the 
cell;  the  second  about  midway  between  the  origin  of  the  first  and  the  tip  of  the  cell; 
the  third  as  far  beyond  the  apex  of  the  cell  as  the  second  before  it,  forking  rather 
before  its  middle ;  the  main  subcostal  branch  scarcely  bent  upward  between  the  apex 
of  the  cell  and  the  base  of  the  third  branch ;  veins  closing  the  cell  transverse,  inde- 
pendently arcuate,  distinct  only  in  the  third  of  each  next  the  main  veins.  Cell 
half  as  long  as  the  wing  and  four  times  as  long  as  broad. 

Hind  wings  with  the  costal  margin  somewhat  convex  on  the  basal  third,  beyond 
straight,  the  outer  margin  with  the  upper  half  strongly  rounded,  the  lower  half 
slightly  convex  and  continuous  with  the  upper  half,  the  border  produced  considerably 
just  above  the  middle  and  particularly  in  the  $  ;  inner  margin  gently  convex,  the 
angle  broadly  rounded  off.  Submedian  nervure  terminating  at  the  anal  angle  ;  internal 
nervure  terminating  in  the  middle  of  the  outer  half  of  the  inner  margin. 

No  androconia. 

Fore  tibiae  about  five-sixths  the  length  of  the  hind  tibiae  (  ?  ),  or  scarcely  shorter 
than  they  (J"),  the  tarsi  scarcely  shorter  than  the  tibiae,  particularly  in  the  female; 
forelegs  similarly  developed  in  the  two  sexes,  excepting  that  the  last  tarsal  joint  of 
the  male  is  only  armed  with  a  median,  apical,  slightly  curving,  rather  stout  and  taper- 
ing spine,  instead  of  agreeing  in  structure  with  the  other  legs  as  in  the  female ;  in 
other  respects,  and  with  perhaps  the  exception  of  having  rather  fewer  spines  beneath, 
these  legs  agree  with  the  others.  Femora  furnished  beneath  with  a  fringe  of  long 
hairs.  Middle  tibiae  scarcely  shorter  than  the  hind  pair,  both  entirely  devoid  of 
spurs  and  spines.  First  joint  of  the  middle  and  hind  tarsi  considerably  gibbous  in 
the  male ;  in  the  other  sex  and  in  the  fore  legs  of  both  it  is  of  the  same  diameter  as  the 
other  joints,  nearly  or  quite  equal  to  all  the  others  combined;  the  second,  third  and 
fourth  are  equal  and  the  fifth  rather  longer  than  the  third  and  fourth  together; 
joints  armed  beneath  rather  feebly  with  short  and  rather  slender  spines  not 
crowded  together  nor  present  on  the  sides,  an  apical  pair  on  each  joint  scarcely 
longer  than  the  others,  the  whole  under  surface  scaled ;  claws  very  small  and  slender , 
not  curving  much  but  somewhat  bent  near  the  base,  tapering,  finely  pointed;  parony- 
chia single,  quite  slender,  equal,  finely  pointed,  fully  as  long  as  the  cl.aw,  and  straight; 
pad  scarcely  perceptible. 

Male  abdominal  appendages  with  the  upper  organ  forming  a  deeply  and  not  very 
narrowly  liut  abruptly  notched  hood  projecting  above;  lateral  arms  much  as  in  Chry- 
sophanus.  Clasps  stout  but  very  short,  bullate  at  base,  abruptly  narrowing  to  half  the 
width  on  apical  third. 

Egg.     Very  oblate  spheroidal  in  shape,  about  twice  as  broad  as  high,  the  summit 
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with  a  central,  shallow  and  small  nulention.     Cells  very  numerous  ami  \\  ilh  slijilit 
walls. 

Caterpillar  at  birth,  lload  as  broad  as  the  first  thoracic  segment,  broadest  above 
the  iniddlo,  riithor  deeply  and  broadly  cleft  in  the  niiddlo  above,  the  trianfilclarKC,  just 
failing  to  reach  the  cleft,  lusher  than  broad.  The  posterior  structure  of  the  licad  is 
as  111  all  Lycaeninac.  renderini;  it  capable  of  being  enfolded  in  llio  meuil)ranc  inlerven- 
Inj;  between  the  craninui  and  tlie  llrst  thoracic  segment.  I$ody  cylindrical ;  llrst  and 
lastsegraents  a  little  smaller  than  the  others,  both  with  a  central  cliitinous  shield,  the 
former  transverse  with  a  sinuate  anterior  margin,  the  latter  triangular,  the  apex  back- 
ward and  the  sides  convex.  Legs  and  prologs  well  developed,  the  booklets  of  the 
latter  only  live  in  number  but  very  long,  longer  than  the  leg  claws  and  falciform. 
Spiracles  greatly  elevated  on  truncated  cones,  that  of  eighth  abdominal  segment  on 
a  level  with  the  others.  The  papillae  are  of  various  sizes  and  numerous  and  bear  long, 
curving,  tapering,  delicate  and  spiculiferons  hairs,  tliose  of  the  thoracic  segments 
generally  directed  forward,  those  of  the  abdonunal  backward.  Tlicrc  is  a  subdorsal 
series  of  small  papillae  posteriorly  situated  on  the  2-:!  thoracic  and  1-S  abdominal  seg- 
ments, a  central  laterodorsal  series  on  2-3  thoracic  and  1-'.)  abdominal  segments, 
small  on  the  thoracic,  large  on  the  abdominal;  a  lateral  series  large  and  central 
on  2-3  thoracic,  of  medium  size  and  posterior  on  1-8  abdominal  segments ;  an  infra- 
lateral  series,  minute  and  posterior  on  1-8  abilominal segments;  a suprastigmat.al  series, 
large  and  central  from  1st  thoracic  to  8th  abdominal  segments;  and  on  each  side  below 
the  spiracles,  apparently  two  pairs,  a  longer  and  a  shorter  in  each,  anteriorly  and  pos- 
teriorly placed  on  each  abdominal  segment.  Besides  these  there  is  a  posterior  infra- 
lateral  anunlus  on  the  third  thoracic  segment,  and  a  lateral  central  series  of  annuli 
on  the  1-8  abdominal  segments;  also  many  hairs  situated  on  papillae  arranged  in  a 
transverse  row  on  the  first  thoracic  and  an  arcuate  row  on  last  abdominal  segment. 
The  position,  central  or  posterior,  of  all  the  body  papillae  places  them  on  each  segment 
in  a  double,  transverse  series. 

Mature  caterpillar.  Head  moderately  large,  rounded,  subquadrate,  the  cranium 
nearly  twice  as  broad  as  high  and  nearly  as  deep  as  high,  only  half  witlidrawn  witliin 
the  llrst  segment  when  at  rest.  Frontal  triangle  very  large,  occupying  nearly  one- 
third  of  the  front  view  of  the  head,  eciuiangular;  Uil)rum  large,  arched  and  very  tliick, 
slightly  and  roundly  emarginate  in  the  middle,  the  outer  angles  well  rounded ;  antennae 
with  second  joint  slender,  cylindrical,  a  little  more  than  twice  as  long  as  broad  with  a 
not  much  longer  bristle;  mandibles  small,  concealed  completely  in  the  mouth  cavity, 
scarcely  longer  than  broad,  scarcely  tapering,  the  rounded  apical  margin  armed  with 
four  curving,  claw-like  teeth ;  maxillary  palpi  larger  than  usual,  composed  of  three 
joints  decre.asiug  regularly  in  size  so  as  to  form  a  conical,  mov.able,  pointed  appendage, 
very  similar  in  appearance  to  the  legs. 

Body  largest  in  the  middle  and  tapering  toward  either  end,  both  as  seen  from  the 
top  and  sides,  the  incisures  deep  and  their  moniliform  eflect  on  the  body  intensified  by 
the  irregularity  of  surface  of  the  segments,  whicli  are  tumid  in  large  and  broad  bosses 
on  the  lateral,  suprastigmatal  and  infrastigmatal  lines,  giving  a  subquadrate  cross 
section,  which  is  increased  by  the  flatness  of  the  dorsal  area.  Furnished  abundantly 
with  scarcely  arcuate,  tapering,  finely  spiculiferous  and  pointed  hairs,  about  as  long 
as  the  segments  of  the  body,  and  arranged  irregularly  in  a  comparatively  broad  field 
transversely  across  the  summit  of  each  segment,  but  clustered  most  abundantly  on  all 
but  the  first  thoracic  segment  on  the  elevated  bosses.  Terminal  segments  without 
special  appendages,  the  last  with  a  central  anterior  sunken  pit.  Spiracles  minute, 
transversely  oval,  scarcely  elevated,  that  of  eighth  abdominal  segment  on  a  line  with 
the  others.  Legs  small,  the  last  joint  slender,  compressed,  tapering.  Prolegs  minute, 
not  visible  either  at  rest  or  in  movement. 

Chrysalis.  Viewed  from  above  the  head  Is  truncate  with  rounded  lateral  angles, 
the  thorax  rapidly  widening  to  the  middle  and  then  nearly  equal,  though  beginning 
posteriorly  to  widen  by  the  divergent  outline  of  the  wings  as  they  expand  toward  the 
widest  part  of  the  abdomen ;  the  latter  globose  basally ,  including  five  segments,  the  great- 


1012  THE  BUTTERFLIES  OF  NEW  ENGLAND 

est  width  being  reached  in  the  middle  of  the  third  segment,  and  nearly  maintained  to  the 
middle  of  the  next,  and  tlien  rapidly  fallins;  off  with  a  regular  slope  to  the  end  of  the 
seventh  segment;  beyond  this  the  abdomen  expands  again  slightly,  the  final  segments 
forming  a  curious  flaring  expansion  which  rests  flat  upon  the  surface  of  p\ipation  and 
beneath  which  the  equally  flattened  cremaster  is  hidden,  with  its  s\ibrocnmbent  hooks. 
Viewed  laterally,  the  curve  of  the  thorax  forms  the  quadrant  of  a  circle,  the  front 
rising  rapidly,  the  whole  thorax  bluntly  carinate  mesially ;  considerably  above  this 
rises  the  globose  portion  of  the  abdomen  with  indepedently  arched  segments,  its  pos- 
terior curve  continued  in  a  straight  slope  to  the  tip.  The  basal  wing  tubercles  are 
rather  prominent  liut  broadly  rounded  and  slightly  tubercnlate,  an  interrupted,  blunt 
carina  follows  the  middle  line  of  the  abdomen,  and  the  dorsum  of  the  second,  third 
and  to  a  less  extent  the  fourth  abdominal  segments  has  a  transverse,  mesial  series  of 
blunt  and  small  tubercles.  The  under  surface  is  perfectly  flat  and  smooth.  The  girth 
falls  in  the  incision  between  the  first  and  second  abdominal  segments.  The  tongue 
cases  are  exposed  only  a  little  more  tlian  half  way  from  their  base  to  the  tip  of  the 
wings. 

Distribution  and  characteristics.  This  strictly  American  genus  con- 
tains but  a  single  species,  which  has  a  greater  latitudinal  distribution 
than  any  other  of  our  CInysophanidi,  as  will  be  seen  under  the  species. 
The  genus  differs  more  from  our  other  Chrysophanidi  than  they  differ 
among:  themselves,  whether  in  the  structure  or  markings  of  the  imago  or 
in  the  characters  of  the  earlier  stages.  Indeed  its  affinities  are  with  some 
Indian  forms  and  it  bears  a  certain  curious  resemblance  to  tlie  butterfly  from 
northern  China,  first  described  by  Bremer-Gray  under  the  name  of  Thecia 
fusca  ;  I  have  been  unable  to  make  any  examination  of  tlie  latter.  The  but- 
terflies are  among  the  largest  of  the  tribe  and  the  wings  are  unusually  deli- 
cate in  structure,  more  elongate  than  common  and  subquadrate  in  form. 
The  ground  color  of  the  upper  surface  may  be  considered  fulvous  although 
so  largely  encroached  upon  by  dark  l)rown  in  the  upper  half  of  both  wings 
and  the  outer  border  of  the  front  pair  as  to  be  scarcely  predominant :  in  the 
fore  wing  the  dark  borders  leave  only  the  bright  disc  and  this  is  nearly 
divided  transversely  ;  beneath,  the  wings  are  pale  reddish  brown,  the  fore- 
wings  pale  on  the  disc,  and  both  wings,  especially  the  hinder  pair,  mottled 
with  pretty  large,  white  edged,  dark  spots,  which  on  the  hind  wings  arg 
arranged  in  transverse  series. 

The  butterflies  are  polygoneutic,  hibernating  in  the  chrysalis  and  per- 
haps in  the  imago  state.  They  first  ajipcar  on  the  wing  very  early  in 
spring.     They  are  very  local,  being  found  only  in  wet  and  shady  places. 

The  eggs  are  remarkable  for  the  great  number  of  the  cells  which  cover 
the  surface  and  the  slightness  of  their  bounding  walls  ;  they  are  flattened 
spheroidal  in  shape  and  are  laid  upon  twigs  in  the  immediate  neighbor- 
hood of  plant-lice. 

'  The  carnivorous  caterpillar.  For  the  most  interesting  feature  about 
the  insect  is  the  carnivorous  character  of  the  caterpillar,  which  feeds  ex- 
clusively upon  plant-lice  and  appears  to  choose  those  which  congregate  in 
masses  and  exude  a  cottony  secretion.     It  is  interesting  in  this  connection 
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that  80  far  as  T  recall  it  is  only  in  Lyc.'vcnidae  that  we  find  other  instances 
of  a  carnivorous  tendency,  as  in  Cyaniris  pseudargiohis,  Evercs  amyntula 
and  Tliecla  acadica,  where  tiie  caterpillar  sometimes  devours  its  neighbors. 
It  has  also  been  plausibly  suggested  by  Dr.  Holland  that  Liphyra,  an 
Indian  genus  of  Lycacninae,  may  have  an  exactly  similar  habit  to  Feni- 
seca.  The  structure  of  the  caterpillar  of  Feniseca  bears  witness  to  this 
anomalous  habit,  departing  in  many  points  widely  from  its  neighbors. 
At  birtli,  it  is  slender  and  cylindrical,  tiic  head  as  broad  as  the  body  ; 
the  latter  is  covered  with  serial  hairs  and  lenticlcs.  The  mature  cater- 
pillar is  in  general  similar  to  its  allies  in  shape,  but  is  remarkable  for  its 
delicate  skin,  transverse  head  with  enormous  frontal  triangle,  the  small 
size  of  the  first  thoracic  segment,  the  partial  fasciation  of  the  very  long 
hairs  which  clothe  the  body  and  the  rather  large  size  of  the  prolegs.  It 
is  further  of  special  interest  from  the  modification  its  mouth  parts  have 
undergone  to  adapt  them  to  its  strange  carnivorous  diet.  The  mandibles 
are  very  small,  quite  concealed  by  the  projection  of  the  parts  around  and 
armed  with  four  very  sharp,  claw-like  teeth,  while  the  maxillary  palpi  have 
assumed  the  tapering  form  of  the  larval  leg,  by  which  they  are  probably 
enabled  to  seize  an  aphis  and  draw  it  within  reach  of  the  mandibles.  In 
addition,  the  thick  and  arched  labrum  and  plump  labium  form  with  the  base 
of  the  maxillary  palpi  a  sort  of  short  tube  for  the  passage  of  the  fluids 
of  the  victim  ;  wiiether  any  special  pharyngeal  appliances  aid  in  sucking 
up  the  juices  I  have  not  attempted  to  investigate. 

The  odd  chrysalis.  The  chrysalis  is  an  odd  looking  object  and  the 
anterior  half  with  its  bizarre  markings  bears,  when  viewed  laterally  head 
downward,  a  curious  resemblance  to  a  monkey's  face,  as  pointed  out  by  Miss 
Morton.  It  is  far  more  irremilar  in  surface  and  form  than  anv  other  of  our 
Chrysophanidi,  the  abdomen  being  basally  hunched  and  laterally  expanded, 
and  the  segments  provided  with  transverse  series  of  low  tubercles  ;  besides 
which  the  last  segment  with  the  preceding  form  a  separately  curved,  trans- 
verse, subspatulate  pad  for  the  cremastral  hooks. 

The  position  of  the  genus.  Mr.  W.  H.  Edwards  indeed  is  so  much  im- 
pressed with  the  strangeness  of  the  early  stages  that  he  declares,  but  without 
giving  the  sliglitest  reason  for  his  opinion,  that  it  belongs  to  the  Lemoniinae. 
He  emphasizes  only  such  features  as  strike  him  as  departures  from  the 
Lycacninae.  Unfortunately  his  comparisons  were  made  with  the  Lycaenidi 
and  not  with  the  Chrysophanidi.  Although  certainly  an  anomalous  form, 
as  one  would  expect  in  a  creature  departing  so  strangely  from  the  others 
in  habits  of  life  incident  to  a  decided  change  of  food,  its  affinities  are 
all  with  the  Lycacninae,  and  particularly  with  the  Chrysophanidi ;  and 
since  the  features  in  which  it  is  anomalous  do  not  (except  in  a  single  in- 
stance, not  mentioned  by  Edwards)  ally  it  any  more  strongly  with  other 
groups,  the  most  that  could  be  done  to  mark  its  errant  nature  would  be 
to  consider  it  a  tribe  of  Lycacninae  distinct  from,  but  adjoining  the  Chry- 
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eophanidi ;  even  this,  however,  seems  hardly  warranted.  The  larva  of 
Toinares  balhis  of  southern  Europe,  which  certainly  must  be  classed  with 
the  Chrysophauidi,  departs  in  many  points  more  strongly  from  tlie  normal 
form  than  is  the  case  with  Feniseca.  The  relation  of  the  head  to  the  first 
thoracic  seguient  and  the  degree  of  retractibility  of  the  former  witiiiu  the 
latter  is  very  much  the  same.  The  chitinous  shield  of  the  first  thoracic 
segment  is  the  same.  The  form  of  the  body  is  far  more  cylindrical,  quite 
as  moniliform,  and  the  prolegs  and  legs  are  much  more  fully  developed 
tiuin  in  Feniseca.  The  elevation  of  the  segments  of  the  body  into  bristly 
bosses  in  Feniseca  is  intensified  and  more  specialized  in  Tomares,  and  the 
sole  point  wherein  the  latter  agrees  better  with  the  normal  form  is  the  high 
position  of  the  spiracles  of  the  eighth  abdominal  segment ;  for  here,  in  their 
alignement  with  the  other  spiracles,  Feniseca  is  truly  anomalous,  though 
according  to  Guenee  the  same  is  the  case  withLycaena  baetica.  Tomares, 
too,  possesses  tiie  transverse  slit  of  the  dorsum  of  the  seventh  and  the 
lateral  caruncles  of  the  eighth  abdominal  segment,  so  common  among  Ly- 
caeniuae,  while  Feniseca,  likeHeodes,  possesses  neither.  As  to  the  cater- 
pillar at  birth  there  is  nothing  to  distinguish  it  from  other  Chrysophauidi 
except  the  more  cylindrical  form.  Mr.  Edwards,  to  judge  from  his  com- 
ments, does  not  seem  to  be  aware  that  in  all  of  them  (so  far  as  known)  the 
head  is  of  the  average  body  width,  but  one  would  suppose  that  he  would  be 
familiar  with  the  young  larva  of  Heodes. 

I  have  mentioned  the  mature  caterpillar  particularly,  as  it  is  upon  this 
that  Mr.  Edwards  specially  dwells,  and  we  know  very  little  about  the 
range  of  variation  in  the  egg  and  young  caterpillar  in  Chrysophauidi. 
In  the  former,  however,  the  difference  is  nearly  as  great  between  Heodes  and 
Chrysophanus  as  between  Epidemia  and  Feniseca,  and  we  have  no  warrant 
from  its  structure  to  exclude  the  egg  of  Feniseca  from  the  Ciirysophanidi. 
Easily  the  same  may  be  said  of  the  chrysalis,  which  differs  only  in  gen- 
eric features  from  Heodes,  Tomares  and  the  others,  and  indeed  shows  its 
affinity  witii  them  in  every  tribal  characteristic,  not  even  departing  from 
them  in  the  fungiform  character  of  its  dermal  appendages. 


EXCURSUS   XXXIX.— PERIODICITY    IN   THE    APPEARANCE 

OF    BUTTERFLIES. 

Au  printemps  de  uos  jours,  notre  .line  A  peine  dolose, 
Voit  ainsi  I'avenir  rayoniiaiitcie  bonbeur, 
Et  sur  un  doux  espoir  sans  crainte  se  repose, 
Comme  le  papillon  sur  le  sein  d'  une  fleur. 

DiDiER. — Le  Mois  de  Mai. 

Every  year  we  read  in  the  pages  of  our  entomological  journals  some- 
thing about  the  rarity  or  abundance  of  this  or  that  insect.  Particularly  is 
this  the  case  vvitli  those  insects  which  are  agricultural  scourges,  since  here 
the  observation  of  their  comparative  abundance  or  scarcity  is  quickened. 
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It  is  none  the  less  true,  liowcver,  of  other  insects  and  among  tlicni  of  but- 
terflies. Indeed  there  are  comparatively  few  butterflies  which  appear  in 
similar  numbers  every  year.  There  is  always  more  or  less  fluctuation 
in  this  regard,  but  we  notice  it  onl}'  when  their  excessive  abundance, 
especially  with  such  swarming  butterflies  as  Anosia  plexij)pu8  and  Van- 
essa cardui,  or  their  great  rarity  causes  general  comment,  at  least  among 
entomologists.  Sometimes  we  can  directly  tell  the  cause  of  a  scarcity, 
rarely  that  of  a  superabundance  ;  for  in  the  former  case,  the  scarcity  may 
involve  several  species,  and  the  plain  cause  some  excessive  or  exceptional 
meteorological  condition. 

Now  though  the  massive  meteorological  conditions  which  we  term  cli- 
mate have  undoubtedly  very  much  to  do  with  the  distribution  of  butterflies 
and  determine,  indeed,  in  very  many  cases,  whether  or  not  a  given  kind 
shall  or  shall  not  live  in  a  certain  place,  the  indirect  results  of  meteoro- 
logical conditions  have  undoubtedly  more  to  do  with  the  abundance  or 
scarcity  of  a  given  bxUterfly  in  a  given  season.  For  the  very  existence 
of  the  butterfly  shows  its  capability  of  withstanding  the  excesses  of  meteoro- 
ogiclal  conditions  in  the  spot  in  which  it  lives,  and  the  greatest  stresses 
under  which  it  lives  are  those  more  active  forces,  like  insectivorous  creatures 
and  parasites,  which  find  their  own  life  dependent  on  taking  its,  or  its 
neighbors.  The  activity  of  these  is  governed  largely  by  temperature  and 
storm  conditions  and  hence  the  indirect  influence  of  meteorological  condi- 
tions on  the  life  of  the  butterfly  may  be  more  important  than  the  direct.  A 
caterpillar  which  could  withstand  any  amount  of  cold  or  of  warmth  in  itself 
considered  might  not  be  able  to  battle  against  the  foes  which  a  mild  winter 
kept  in  unusual  activity  and  need  of  sustenance.  It  does  not  appear  that  our 
butterflies  suffer  particularly  from  an  exceptionally  cold  or  long  winter, 
but  rather  from  unusual  warmth,  sufficient  to  arouse  insects  from  torpor 
at  times  when  hibernation  should  be  expected  ;  or,  in  the  fair  season, 
directly  from  long  continued  storms  and  moisture. 

The  fluctuation  therefore  in  the  numbers  of  our  butterflies  is  probably 
due  in  large  measure  to  the  activity  or  inactivity,  the  abundance  or  rarity  of 
their  active  enemies,  and  especially,  considering  how  extensive  their  depre- 
dations, to  the  abundance  or  otherwise  of  their  parasites.  It  is  the  strik- 
ing of  the  balance  which  exists  between  a  creature  and  its  enemies  in  the 
struggle  of  each  for  its  own  existence.  Let  some  event,  untoward  to  it,  de- 
crease the  ratio  of  the  parasite, — the  butterfly  flourishes  ;  but  its  very  con- 
sequent superabundance  the  following  year  only  gives  a  better  jjasturing 
ground  to  the  parasite,  reduces  the  butterfly  below  the  normal,  and  causes 
the  parasite  to  abound  inordinately,  only  to  find  its  food  supply  cut  off  by 
its  own  voracity  and  incontinence  and  the  scales  again  to  be  turned.  It 
is  then  this  perpetual  warfare,  this  unending,  inexorable  struggle  for  ex- 
istence, testing  the  fitness  to  survive,  which  is  the  prime  cause  of  perio- 
dicity in  the  abundance  of  a  given  species. 
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FENISECA    TARQUINIUS.— The  wanderer. 

[Little  oraiiijc  butterfly  (Abbot);  the   wanderer    (Grote);    the  piebald   (Scudder);    brown 
mottled  butterfly  (Maynard).] 

Hesperia  tarquinius  Fabr.,  Eut.  syst.,  Hi:  (1860) ;— Haley,  Ibid.,  193-194  (1886) ;— French, 

319  (1793).  Butt.  east.  U.  S.,  279-280  (1886) ;— Mayn.,  Butt. 

Erycina  tarquinius  God.,  Encycl.  m6th.,  N.  E.,  i2,  pi.  5,  figs.  54,  .Ha  (1886). 

ix :  656,  580  (1819) ;  — Westw.,  Don.,  Ins.  Ind.,  Thestor  tarquinius  Butl.,  Cat.  Fabr.  Lep., 

66,  pi.  44,  fig.  1  (1842).  174-175(1869). 

Papilio  tarquinius  Abb.,  Draw.  ins.  Ga.,  Lijcaena  tarquinius  Kirb.,  Syn.  cat  Lep., 

Brit.  Mus.,vi:  87,  fig.  170-172;  xvi: 35, tab. 80;  345(18T1). 

Gray  coll.  Bost.  soc.  uat.  hist.,  55  (ca.  1800).  Polyommatus   crataegi    Boisd.-LeC,  L^p. 

Polyommatus  tori/MJnjMS  Boisd.-LeC.,L6p.  Am^r.  sept.,   pi.  37,  figs.  1-5  (1833); — Morr., 

KmiT.  sept.,  128-129  (183.3) ;— Westw.-Hewits.,  .Syn.  Lep.  N.  Araer.,85  (1862). 

Gen.  diurn.  Lep.,  ii,  pi.  77,  fig.  8  (1851).  Polyommatus  porsenna  Scudd.,  Proc.  Ess. 

Chrysophanus  tarquinitis  Westw.-Hewits.,  iust.,  iii:  163-164(1863). 

Gen.   diuru.    Lep.,    ii :    499  (1852);— Lucas,  Feniseca  porsenna  Grote,   Trans.    Amer. 

Sagra,  Hist.  nat.  de  Cuba,  616-617  (1857).  ent.  soc,  ii:  307-308  (1869). 

Feniseca  tarquinius  Grote,  Trans.  Amer.  Lycaena  porsenna  Kirb.,    Syn.  cat.  Lep., 

ent.  soc.  ii :  308  (1869) ;— Fern.,  Butt.  Me.,  87-  345  (1871). 

88(1884);— Riley,  Am.  nat.,xx:556-557  (1886);  Figured  by  Glover,  111.  N.  A.  Lep.,  pl.23, 

Science,  vii:  394(1886);    Can.  ent.,  xviii:  191-  fig.  11;  pl.26,  fig.  7;  pi.  38,  fig.  4;  pi.  B,  fig. 

193  (1886) ;— Edw.,  Can.  ent.,   xviii:  141-153  5,  ined. 

The  Butterfly  is  with  the  Rose  in  love, 

Around  her  ftutters  all  day, 

But  round  himself,  with  tender  gold, 

The  fluttering,  loving  Sunbeams  play. 

Yet,  with  whom  is  the  Rose  in  love? 

That  I'd  know  too  gladly— Ah  I 

Is  it  the  singing  Nightingale? 

Is  it  the  silent  Evening-star? 

I  know  not  with  whom  the  Rose  is  in  love ; 

But  I  love  you  all :  the  pale 

Sad  Rose,  the  Sunbeam,  the  Butterfly, 

Evening-star  and  Nightingale. 

W.  P.  \.— After  Heine. 

I  am  that  merry  wanderer. 

Shakespeare. — JUidsummer-NighVs  Dream. 

Imago  (5:8).  Head  having  a  circlet  of  pure  white  around  the  eyes,  excepting  at 
the  base  of  the  .antennae  and  an  equal  space  behind  them ;  it  is  narrow  in  front, 
extends  still  more  narrowly  along  the  inner  side  of  the  base  of  the  antennae  and  is 
connected  on  the  lower  portion  of  the  front  by  a  bro.ad  white  belt ;  behind  the  eye 
It  is  much  broader,  narrowing  upwards  and  backed  by  mingled  blackish  and  ful- 
vous scales;  above,  the  head  is  rimmed  posteriorly  with  fulvous  scales,  the  space 
just  behind  the  antennae  is  black  and  that  Ijetween  them — the  summit,  together 
with  the  front — is  filled  with  mingled  fulvous  and  blackish  brown  hairs,  the  former 
predominating  above,  the  Litter  below.  Palpi,  excepting  the  apical  joint,  white, 
the  upper  surface  of  the  middle  joint  blackish  brown,  expanding  apically  so  as  to 
include  the  upper  apical  portion  of  the  sides  and  sometimes  nearly  or  quite  the  whole 
of  the  extreme  apex ;  fringe  of  lower  surface  white  with  a  very  few  black  scales 
mingled  at  the  tip ;  terminal  joint  blackish  brown,  with  the  extreme  tip,  and  a  line 
along  the  under  side,  white.  Antennae  black,  the  joints  of  the  stem  rather  broadly 
ainiulated  at  their  bases  with  white,  interrupted,  at  the  middle  of  both  the  upper  and 
under  surface,  over  the  basal  half  of  the  antennae,  and  suffused  so  as  to  occupy 
nearly  the  whole  of  the  under  surface  on  the  apical  third  of  the  antennae;  club 
black,  the  base  more  or  less  touclied  with  white,  the  apical  two  or  three  joints  dull 
lutco-f ulvous.     Tongue  very  pale  luteous. 
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Thorax  covereil  iibovo  with  brownish  fulvous,  olivaceous  and  dusky  hairs,  tlic  pala- 
gla  mostly  with  fulvous  and  reddish  fulvous  ones;  beneath  covered  with  profuse, 
dollcate.  white  hairs.  Femora  pearly  wliitc ;  tibiae  and  tarsi  dull,  scarcely  dingy  white, 
witli  a  blacl<ish  brown  spot  at  the  l)aso  and  near  tlio  tip  of  tlie  upper  surface  of  all 
the  tarsi  and  at  the  middle  of  the  same  on  the  middle  anil  hind  tibiae,  as  Avell  as  on 
the  middle  half  of  the  basal  tarsal  joints  and  the  l)asai  half  of  the  other  joints. 
Spines  Inteons,  claws  dark  reddish  Inlcons. 

W'iniis  aliove  rather  pale  yellowisli  fulvous,  marked  heavily  wilii  very  dark,  rather 
rich  brown,  varying  greatly  in  the  extent  of  encroachment  on  the  fulvous  tints;  in 
the  lightest  colored  individuals,  not  correllated  with  sex,  the  darker  markings  of  the 
fore  wings  consist  of  a  narrow  fuscous  edging  to  the  costal  border,  faintly  interrupted 
at  the  uervule  tips  witli  fulvous,  a  broad  dash  of  blackish  brown  extending  to  a  little 
beyond  the  tip  of  tlie  cell  and  occupying  the  whole  of  it  excepting  a  narrow  strip 
along  tlie  posterior  portion,  generally  limited  above  by  a  sinuous  line  and  not 
reacliing  the  tip  of  the  cell ;  a  club  shaped  streak  in  the  middle  of  the  lower  two-thirds 
of  the  broati  medio-submedian  interspace,  extending  from  the  base  of  the  wing  to 
below  the  tirst  divarication  of  tlie  median,  wliere  tlie  club  is  roundish,  a  minute  patch 
occupying  the  very  base  of  the  upper  median  interspace  and  sometimes  connected 
•with  the  spot  in  the  cell,  an  irregular  roundish  spot  in  the  lower  median  interspace, 
nearly  as  broad  as  the  interspace  and  having  its  outer  limit  in  the  middle  of  the  same ; 
a  narrow  bordering  to  the  outer  margin — a  little  more  than  equal  to  the  width  of  half 
an  interspace,  broadening  a  little  in  the  medio-submedian  interspace,  extending  nar- 
rowly along  the  inner  margin  lialf  way  or  more  to  the  base  and  connected  at  the 
upper  extremity  witli  a  large  patch  depending  from  the  costal  Ijorder,  broader  than 
long,  narrowing  to  a  bluntly  rounded  tip  which  reaches  theiniildlc  of  the  subcosto-me- 
dian  interspace,  its  interior  border  nearly  straiglit  and  at  nearly  riglit  angles  to  the  cos- 
tal margin.  On  thc/iind  wings,  the  basal  half  is  blackish,  fuscous  nextthe  extreme  base 
and  the  outer  half  fulvous,  separated  by  a  line  which  runs  from  tlie  hinder  border 
along  the  middle  subcostal  nervnle  half  way  to  the  latter  divarication  of  the  median, 
then  crosses  to.  but  not  over, the  lower  subcostal,  follows  that  as  faras  the  same  diva- 
rication, to  which  it  then  crosses  and  jiasses  in  a  nearly  straight  course,  but  mostly 
hidden  liy  the  infnscated  surface  and  the  fulvous  hairs,  to  the  inner  border;  a 
small  spot  of  black  is  found  in  the  fulvous  area  in  the  subcosto-median  interspace, 
next  the  angle  made  by  the  outline  of  tlie  blackish  basal  color;  and  small,  roundish, 
sut)marginal  spots  occur  in  the  lower  median  and  medio-subinedian  interspaces. 

In  the  darkest  individuals  the  blackish  color  prevails  on  the /ore  wings,  leaving  only 
an  extremely  irregular,  central  patch  of  fulvous,  formed  of  two  irregular  patches 
connected  by  a  narrow  neck  next  the  base  of  the  middle  subcostal  uervule;  the  basal 
patch  is  limited  above  by  a  straight  or  sinuous  line  running  along  tlie  middle  of  the 
lower  half  of  the  cell  almost  to  its  tip,  sometimes  nearly  enclosing  the  median  ner- 
vure.  then  passing  downward  in  a  slightly  irregular  course  witli  a  general  direction 
toward  a  point  a  little  beyond  the  middle  of  the  submedian  nervure,  where  it  turns 
inwards  and  almost  immediately  upwards  towards,  lint  not  quite  to,  the  basal  bifurca- 
tion of  the  median  nervure.  curves  over  inward  and  then  downward  to  the  middle  of 
the  medio-submedian  interspace  and  then  runs  in  a  straight  line  to  the  base;  that  is, 
the  spots  in  the  median  interspaces  connect  with  the  dark  markings  of  the  inner  bor- 
der, and  the  other  dark  markings  enlarging  leave  this  irregular  patch  in  their  midst; 
the  apical  patch  occupies  the  l)asal  three-fifths,  excepting  tlic  extreme  base,  of  the 
upper  median  nervule  and  a  scpiare  patch  extending  upward  over  two  interspaces  at 
the  basal  half  of  its  upper  Iwrder;  generally  there  is  a  slight  prolongation  downward 
upon  the  lower  median  interspace  near  its  outer  extremity.  On  the  hind  iriugs  there  is 
a  submarginal  row  of  dark  roundish  spots,  farthest  from  the  border  and  largest  in 
the  median  and  medio-submedian  interspaces,  smaller  and  almost  resting  upon  the 
border  in  those  above;  in  the  darkest  specimens  these  coalesce  to  a  greater  or  less 
degree  and  sometimes  form  a  l)roken,  submarginal  band,  the  inner  border  of  the 
larger  spots  reaching  inwards  to  fully  tlie  width  of  one  and  one-half  interspaces  from 
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the  margin,  leaving,  liowever,  a  slender  tliread  of  fulvous  between  them  and  the 
dusky  limit  of  the  outer  border,  at  least  in  the  lower  half  of  the  wing;  next  the 
inner  limit  of  tlie  fulvous  area,  as  before  described,  small,  brownish  spots  malie  their 
appearance  in  the  lower  median  and  medio-submedian  interspaces,  which  in  the 
darijest  specimens  become  merged  in  the  darlv,  inner  area,  so  that  finally  the  fulvous 
area  becomes  nearly  limited  to  a  transversely  oblong  obovate  patch,  extending  from 
the  middle  of  the  lower  subcostal  to  the  middle  of  the  medio-submedian  interspaces 
and  occupying  the  middle  half  of  the  apical  three-fifths  of  the  wing. 

Every  gradation  between  these  two  extremes  occurs  and  can  be  found  in  a  compara- 
tively limited  series  of  specimens  and  are  present  equally  in  the  most  northern  and 
southern  localities.  In  all,  the  costal  edge  of  the  fore  wings  is  dull  fulvous,  the 
apices  of  the  subcostal  nervules  impinging  on  the  costal  border  are  usually  fulvous, 
the  narrow  fringe  is  brownish  fuscous  on  its  basal  half,  whitish  on  the  apical  half, 
abruptly  interrupted  with  brownish  fuscous  at  the  nervure  tips,  narrowly  on  the  upper, 
very  broadly,  sometimes  almost  to  the  extinction  of  the  white,  excepting  in  the  medio- 
submedian  interspace,  on  the  lower  half.  Fringe  of  hind  wings  varying  from  dirty 
white  to  grayish  fuscous,  tinged  on  the  basal  half  with  dull  fulvous,  interrupted  at 
the  nervure  tips  rather  broadly  with  Ijlacliish  fuscous. 

Beneath ;  fore  wings  dull,  very  pale  orange,  the  basal  half  and  apex  of  the  costal 
border,  the  whole  outer  border,  but  especially  above,  broadly  bordered  with  deep, 
dark  yellowish  brown;  in  the  middle  of  the  cell,  at  a  little  more  than  one-third  and 
two-thirds  distance  from  the  base  are  two  darker,  often  fuscous  spots,  narrowly 
rimmed  with  whitish ;  the  club-shaped  spot  of  the  upper  surface  is  reproduced  below 
in  fuscous,  the  basal  half  exp.anding  to  the  median  nervule  with  its  centre;  at  the  tip 
of  the  cell  is  a  pretty  large,  transverse,  oval  or  quadrate  spot,  of  dark  yellowish 
brown,  edged  narrowly  within  and  without  with  whitish;  directly  below  it,  in  the 
lower  median  and  medio-submedian  interspaces,  are  two  large,  fuscous  spots,  the 
upper  generally  longitudinally  quadrate,  filling  the  width  of  the  interspace,  the  lower 
sometimes  obsolete,  always  smaller  than  the  upper,  variable  in  shape,  usually  with  an 
excision  from  the  lower  inner  corner;  occasionally  there  is  a  roundish,  dot-like  spot 
at  the  base  of  the  upper  median  interspace;  a  broad,  subapical,  transverse,  nearly 
equal,  but  a  little  irregular  .and  slightly  curving  band  of  dark  yellowish  brown  passes 
from  the  costal  margin  to  the  upper  median  nervule,  its  interior  sinuous  border  nar- 
rowly edged  with  white,  distant  from  the  spot  at  tip  of  cell  by  a  little  more  than  its 
own  width,  its  outer  border  usually  edged  obscurely,  as  far  as  the  last  subcost.il 
nervule,  with  whitish,  followed  immediately  by  white-edged,  yellowish  brown  lunules, 
sometimes  obsolete,  and  next  the  upper  half  of  the  band  a  dull,  hoary,  grayish  patch 
extending  half  way  to  the  outer  border,  and  enclosing  at  its  outer  limit,  in  the  next  to 
the  lowest  subcostal  interspace,  a  minute,  round,  yellowish  brown  spot,  annulate 
with  whitish ;  in  the  lower  median  and  medio-submedian  interspaces,  or  only  in  the 
latter,  are  similar,  slightly  Larger  spots,  at  a  similar  distance  from  the  margin. 
Fringe  much  as  above.  Hind  wings  deep,  dark  yellowish  brown,  the  basal  half,  and 
often  to  some  extent  the  whole  wing,  glossed  with  a  grayish  liloom,  excepting  in  fre- 
quent, pretty  large,  roundish  spots,  encircled  with  white;  there  are  two  transverse, 
curving  rows  of  these  spots  within  the  middle  of  the  wing,  each  having  one  spot  in  the 
costo-subcostal  interspace,  the  cell  and  the  medio-submedian  interspace,  the  fourth 
spot  of  the  inner  row  being  in  the  internal,  that  of  the  outer  in  the  submedio-internal 
interspace;  the  outer  row  crosses  the  basal  divarication  of  the  median,  and  the  inner 
is  midway  between  it  and  the  base ;  across  the  middle  of  the  wing  is  a  broad  belt  of 
these  spots,  to  a  great  degree  confluent  and  confused,  broadest  and  deepest  in  tint  on 
the  upper  half  of  the  wing,  its  outer  limit  marked  by  a  series  of  strongly  curved, 
whitish  lines,  one  in  each  interspace,  having  a  general,  slightly  curved  direction,  its 
convexity  inward  below  the  middle  of  the  subcosto-median  interspace,  above  it  sub- 
parallel  to  the  outer  border ;  on  the  outer  half  of  the  wing  the  yellowish  brown  is  in- 
fuscated  above  the  middle  subcostal  nervule,  but  at  the  extreme  upper  outer  angle, 
beyond  the  limit  of  the  mesial  band,   a  small,  sometimes  obsolete,  hoary   grayish 
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patch;  a  siibmarftiiial  series  of  small,  wliitu,  ruuuU  anmilations,  the  space  within  sonie- 
what  darker  than  the  outside,  one  In  each  interspace,  that  In  the  raedio-subniedian 
double,  smallest  in  the  middle  of  the  winj;,  and  increasing  gradually  in  .size  toward 
cither  border ;  a  slcndor  thread  of  yellowish  brown  edfjcs  the  hind  border.  Fringe 
much  as  above,  excepting  that  the  extreme  Ijase  has  a  faint,  pale  thread. 

Abdomen  above  and  on  the  sides  blacliish  brown,  l)el«w  wliile;  the  appendages  of 
the  nmle  (34  :  35)  with  tlie  upper  orjian  triangular  as  viewed  from  the  side,  the  dorsal 
portion  much  produced  and  notched,  witli  e(iual  sides,  iialf  way  to  the  base;  lateral 
arms  very  slender,  aciculate,  roundly  Iwnt  before  the  midtile,  delicately  tapering  and  a 
little  upcurved  at  the  tip.  Intromitteut  organ  equal,  obliquely  truncate  at  tip.  Clasps 
moderately  stout,  about  two-thirds  as  long  as  the  upper  organ,  the  basal  bullate  por- 
tion slightly  longer  than  broad,  the  apical  third  half  as  broad  as  the  basal,  turned  in- 
ward a  little  at  tip,  the  upper  angle  rectangular,  the  lower  well  rounded. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Lengtb  of  tongue,  2.6  mm. 

■Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

11.3 
5. 
2.6 

2. 

16.2 
6.25 
3.75 
3. 

18. 
7.4 
3.9 
3.2 

16.5 
6. 
3.5 
3. 

16.5 
6. 
35 
3. 

17.5 

6.5 

hind  tibiae  and  tarsi., 
fore  til>iae  and  tarsi.. 

3.76 
3.2 

Egg  (65:24).  Faint  green,  almost  colorless,  glistening;  surface  smooth  and 
glistening,  tliough  still  very  faintly  puuctulate,  broken  ui)  by  very  slight,  slender  and 
equal,  rounded  elevations  into  polygonal  cells  whose  height  is  a  little  greater  than 
their  breadth,  being  about  .Ofi  X  .OS  mm.  in  size.  Minute  micropyle  cells  (68:9) 
about   iiii;:  in  diameter.     Greater  diameter  of  egg,  .7  mm. ;  height,  .36  mm. 

Caterpillar.  First  stage.  Head,  chitinous  shields  of  body  and  all  papillae  pale 
greenish  fuscous,  incisures  of  head  black ;  ocellar  tleld  and  region  about  it  blackish 
fuscous;  labrum  pale.  Body  faint  greenish  wliite;  prolegs  concolorous;  legs  infus- 
cated;  hairs  as  long  as  three  segments ;  spicules  very  sparsely  distributed,  scarcely 
longer  than  the  diameter  of  the  hairs,  and  parting  from  them  at  a  very  slight  angle. 
Length  of  body,  1.6  mm. ;  breadth,  .3  mm. 

Second  stage.  Head  fusco-fuliginous,  the  incisures  darker;  ocelli  white  in  a  black 
field;  mouth  parts  pale.  Body  pale  mouse  brown,  the  papillae  and  hairs  l)lack ;  hairs 
gently  arcuate,  nearly  as  long  as  the  width  of  tlie  body  at  the  extremities,  tapering 
with  extreme  regularity  to  the  finest  possible  point,  and  microscopically  spiculiferous; 
they  are  mostly  arranged  in  a  single,  somewhat  sinuate,  and  not  entirely  regular, 
transverse  series,  a  little  in  advance  of  the  middle  of  each  segment.  Chitinous 
shield  of  first  thoracic  segment  nearly  as  broad  as  the  head,  triangularly  produced  in 
the  middle  anteriorly.  Prolegs  concolorous,  each  with  about  nine  or  ten  booklets  in  a 
single  row ;  legs  dark  fuscous.  Spiracles  pale  testaceous.  Length,  5  mm. ;  breadth 
in  middle,  1.2  mm. ;  at  either  extremity,  .8  mm. ;  of  head,  .4(;  mm. 

For  the  next  stages  see  75  :  33 ;  79  :  43,  44. 

Last  stage  (75 -.H,  il).  Head  (79:45)  very  pale  green,  a  little  infuscated,  the 
ocelli  black  in  a  dusky  field ;  mouth  parts  and  antennae  greenish  luteous.  Body 
smoky  brown,  with  a  greenish  tinge,  marked  with  smoky  pallid ;  the  whole  dorsal 
area  indeed  is  smoky  pallid,  with  slender,  dorsal  and  laterodorsal,  smoky  brown 
stripes,  the  former  more  or  less  interrupted,  and  both  more  or  less  tinged  with  oliva- 
ceous, especially  in  front,  where  the  thoracic  segments  are  more  or  less  clouded 
between  the  stripes  with  olivaceous;  more  or  less  marked  with  pallid  or  whitish  at 
the  Incisures  and  the  posterior  edge  of  the  segments  along  the  stigmatal  and  infra- 
stigmatal  lines.  Hairs  mingled  blackish  and  pallid,  giving  the  whole  a  fuzzy  gray  ap- 
pearance: spicules  as  long  as  the  diameter  of  the  hairs.  Along  the  sides  each  seg- 
ment has  three  or  four  more  or  less  obscured,  blackish,  dot-like  spots,  especially  an 
anterior,  laterostigmatal  spot,  and  the  fuscous  spot  in  which  the  minute,  pallid  spiracle 
is  placed.  Legs  pale  greenish,  the  last  joint  more  or  less  luteous.  Length,  11  mm. ; 
breadth,  2.5  mm. 
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Chrysalis  (84:  45,  40).  Beneath  pallid  greeu,  flecked  with  minute  brown  dots  on 
the  wings,  lejrs  and  tongue,  but  not  on  the  antennae,  and  hardly  at  all  on  the  abdomen, 
excepting  laterally.  Head  and  prothorax  pallid,  the  former  flecked  with  blackish,  and 
the  latter  with  many  brownish  flecks  next  the  posterior  margin ;  rest  of  thorax  dark 
greeuisli  brown  above,  irregularly  blotched  and  flecked  with  cream  yellow,  most  con- 
spicuously at  the  summit  and  down  the  interior  base  of  tlie  wings  ;  rest  of  wings  pal- 
lid green  ininntely  flecked  with  brown.  Abdomen  also  dark  greenish  brown,  the  first 
two  segments  darker  than  the  rest  and  deepening  to  black  laterally  next  the  wings, 
tlie  whole  irregularly  flecked  above  with  cream  yellow,  giving  a  minutely  mottled  ap- 
pearance, and  at  the  sides  of  the  globose  portion  and  on  the  top  of  the  expanding  tip 
predominating ;  particularly  the  lower  half  of  the  sides  of  the  fourth  abdominal  seg- 
ment arc  almost  wholly  cream  yellow,  and  those  of  the  sixth  and  seventh  heavily 
blotched  with  piceous.  There  is  a  lateral  series  of  short,  oblique  black  bars  in  the 
middle  of  the  second  to  seventh  abdominal  segments,  and  the  tubercles  and  the 
median  carina  are  all  tipped  with  brownish  yellow-.  Surface  of  body  rather  coarsely 
and  distantly  punctate,  with  scattered,  pellucid,  clubbed  hairs  arising  in  large  measure 
from  the  centre  of  the  pits,  and  but  little  longer  than  their  widths.  Spiracles  testa- 
ceous. Length,  8.5  mm. ;  breadth  of  middle  of  thorax,  3.G5  mm. ;  of  widest  part 
of  abdomen,  4.75  mm. ;  of  tip  of  abdomen,  2.5  mm. ;  height  of  thorax,  3.6  mm. ;  of 
abdomen,  4.2  ram. ;  length  of  hairs,  .04  mm. 

Geographical  distribution  (25:  4).  The  latitudinal  distribution  of 
this  butterrty  is  greater  than  that  of  any  other  of  the  American  Chrysopha- 
nidi,  since  it  is  found  from  beyond  the  limits  of  the  Alleghanian  fauna  on 
the  north,  to  the  extreme  southern  boundaries  of  the  Carolinian  fauna. 
Its  longitudinal  spread  appears,  however,  to  be  far  less  extended  ;  it  is 
found  everywhere  east  of  the  Alleghanies,  but  until  recent  years  it  was 
hardly  known  west  of  them.  To  the  north,  it  reaches  Ashbourne,  Hali- 
fax and  Dartmouth,  Nova  Scotia  "very  rare"  (Jones,  Brit.  Mus.,  Kedman), 
Island  of  Orleans  (Bowles),  Stanbridge  and  Cowanville,  P.  Q.  (Fyles), 
Ottawa  "not  very  rai'e"  (Fletcher),  Toronto  (Morris,  Bethune),  Stony 
Lake  (Saunders)  and  even  Sudbury,  Ont.  (Scudder).  The  soutliernmost 
localities  from  which  it  is  known  are  Fernandina,  Fla.  (Scudder)  and 
Shreveport,  La.  (Johnson)  :  the  westernmost  are  more  vaguely  stated 
excepting  that  Snow  speaks  of  it  as  exceedingly  rare  in  eastern  Kansas  ; 
but  it  is  credited  also  to  Texas,  the  Mississippi  valley,  and  the  Rocky 
Mountains. 

In  New  England  it  has  been  taken  in  Aroostook  Co.  (Packard),  Brown- 
field  (Haley),  Orono  (Fernald)  and  Norway,  Me.  (Smith)  ;  Berlin  Falls 
(Treat,  Whitney,  Scudder),  Fabyans  and  the  Glen,  White  Mountains 
(Scudder),  Thornton  and  Waterville  (Faxon,  Minot)  and  Manchester, 
N.  II.  (Emery)  ;  Stowe,  Vt.  (Miss  Soule)  ;  the  Connecticut  valley,  Mass. 
(Emery,  Dimmock,  Scudder,  Sprague)  ;  and  Plantsville  (Shcpard)  and 
New  Haven,  Conn.  (Yale  Coll.  Mus.).  It  has  been  taken  in  the  Adi- 
Vondacks  to  a  height  of  1240'  above  the  sea  (Keene  Valley,  Graef). 

Haunts.  It  is  found  only  in  the  neighborhood  of  water  where  alder 
grows,  and  is  most  frequently  seen  where  roads  cross  some  little  alder- 
lined  stream,    or  are    carried   by  an    embankment   over  marshy  ground 
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fringed  witli  alder  Imshos.  It  is  consoquontly  a  very  local  insect.  The 
obijervation.s  of  nuiiit'rous  observers  are  nearly  identical ;  one  says  it  is 
found  "alioiit  sniali,  ninning-  streams  and  in  places  protected  from  the 
wind"  (  Dimmock)  :  another  "in  channels  of  dry  streams  between  lofty 
and  abrii|)t  hills  in  W.  Va."  (Edwards)  ;  it  "frequents  swamps  and  oak 
woods"  in  Georgia,  "most  frequent  in  Big  Ogcchee  Swamp"  (Ahbot), 
"resting  upon  the  leaves  of  trees  and  bushes  growing  along  the  banks  of 
a  river"  (SmitJi) . 

Oviposition.  Miss  Morton  several  times  observed  the  butterfly  laying 
her  eggs,  the  first  seen  being  deposited  "right  in  the  middle  of  the 
aphides"  upon  a  bough  of  alder.  Subsequent  observation  showed  that 
she  "lays  her  eggs  generally  close  to  or  among  a  bunch  of  aphides,  but 
occasionally  on  the  leaf  if  it  rests  on  the  aphides."  In  searching  for  them 
by  brushing  away  the  plant-lice  a  dozen  were  found,  all  on  the  under  side 
of  twigs.  Mr.  Fletcher  also  observed  a  female  depositing  her  eggs  and 
states  that  "the  eggs  are  generally  laid  right  amongst  the  aphides,  but 
sometimes  outside  on  the  bark,  and  one  egg  was  laid  on  a  leaf,  two  inches 
away  from  the  cluster."  The  three  I  have  myself  found  were  in  identical 
situations.  Several  observers  have  noted  the  mother's  alighting  not  merely 
upon  _alder  but  upon  the  plant-lice  themselves.  The  eggs  are  covered 
during  deposition  with  a  thin  coagulated  albuminous  deposit,  which  on 
hardening  covers  the  egg  like  a  thin  but  irregular  veil,  rendering  it  difficult 
to  get  any  view  of  its  texture  ;  in  one  instance  Mr.  Fletcher  noticed  it 
"drawn  out  like  a  thread  of  fine  silk."  The  eggs  hatch  in  from  three  to 
four  days. 

Larval  food.  The  reason  of  all  this  appears  in  the  fact  that  plant-lice 
are  the  sole  food  of  the  caterpillar  and  that  it  particularly  affects  the  species 
which  occurs  in  clusters  on  alder  stems — Schizoneura  tessellata.  Accord- 
ing to  Riley  it  has  also  been  found  by  Mr.  Pergande  associated  with  Pem- 
phigus fraxinifolii  and  P.  imbricator,  which  feed  respectively  on  ash  and 
beech,  both  uf  which,  like  Schizoneura  tessellata,  "produce  much  floccu- 
lent  and  saccharine  matter."  Mr.  Pergande  also  found  the  larva  on  witch- 
hazel  .  It  has  also  fed  in  captivity  on  aphides  taken  from  willow  and  wild  plum 
(Edwards).  Perhaps  its  natm-al  range  is  really  much  greater,  for  before 
its  carnivorous  habits  were  known  it  was  credited  with  feeding  not  only 
on  alder  but  also  on  arrow  wood,  probably  a  species  of  Viburnum,  "win- 
ter huckleberry,"  a  Vaccinium  ?,  "wild  currant  tree,"  Ribesia,  and  Cratae- 
gus— all  on  the  authority  of  Abbot,  in  various  published  and  iinpul)lished 
notes.  Probably  plant-lice  feeding  on  these  plants  in  Georgia  will  be  found 
among  its  victims.  The  discovery  of  its  true  food  was  made  almost  simul- 
taneously by  several  observers.  Late  in  July  or  early  in  August  1880, 
Misses  Soule  and  Eliot,  then  summering  at  Stowe,  Vt.,  brought  into  the 
house  a  branch  of  alder,  white  with  aphides.    "It  was  left  in  a  corner  for  a 
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day  or  two  and  meanwhile  small,  greenish  caterpillars  appeared  :il)()iit  tlio 
room,  on  the  walls  and  bureau.  They  pupated  on  the  walls,  the  mop- 
board,  the  pin-cushion,  the  sides  of  the  bureau.  The  chrysalids  were  shaped 
like  an  ace  of  clubs."  When  they  emerged  the  butterfly  was  identified. 
"The  next  year  we  found  one  larva  on  an  aphis  covered  alder,  but  have 
never  seen  one  since."  This  seems  to  be  the  earliest  observation  of  the 
direct  association  of  the  caterpillar  with  the  plant-lice,  though  Abbot 
records  the  caterpillar  as  "covered  with  a  white,  loose  down" — actually  the 
flocculent  secretions  of  its  victims,  which  become  entangled  in  its  hairs  ; 
and  the  following  extract  from  the  note-books  of  the  late  Dr.  Asa  Fitch, 
written  January  7,  1855,  show^s  that  he  had  noticed  it. 

"I  wholly  forget  the  history  of  these  specimens;  I  find  the  pupae 
slightly  attached  to  the  sides  of  a  pill  box,  and  the  butterflies  hatched 
therefrom  ;  and  in  the  same  box  some  beech  leaves  and  woolly  plant-lice 
(Schizoneura  imbricator  Fb.).  I  conjecture  the  worm  from  which  the 
pupae  came  must  have  been  feeding  among  these  lice — but  have  no  recol- 
lection of  the  fact."  It  was  not  until  1884  that  the  suspicions  of  Messrs. 
Pergande  and  Riley  were  aroused.  In  the  following  3'car  these  observers 
proved  the  fact  by  direct  observation,  and  Mr.  Riley  published  a  brief 
statement  to  that  effect  early  in  188G.  In  the  same  year,  in  entire  ignorance 
of  what  had  been  done,  the  whole  case  was  worked  out  with  the  greatest  care 
by  Miss  Emily  L.  Morton  of  New  York,  who  saw  a  butterfly  deposit  an 
egg  "right  in  the  middle  of  the  aphides,"  observed  the  larvae  devouring 
the  aphides,  raised  the  caterpillars  to  maturity  upon  them  and  found  by 
experiment  that  they  utterly  refused  to  eat  the  leases  of  the  trees  on 
which  they  were  found. 

Habits  of  the  caterpillar.  On  this  point  we  are  almost  entirely  de- 
pendent on  the  excellent  observations  of  Miss  ^Morton  and  Mr.  Edwards. 
The  young  larva  eats  a  hole  through  the  summit  of  the  egg,  does  not 
devour  more  of  the  shell,  but 

pushes  its  way  under  the  larger  aphides  .  .  .  and  forthwith  begins  to  spin  for  itself  a 
loose  web,  not  close  enough  to  conceal  it  from  view  were  the  aphides  away,  Init  suffi- 
cient to  keep  the  aphides  from  walking  over  the  body,  and  to  protect  it  wheu  the  moult 
is  approaching,  and  the  skin  sensitive.  The  web  seems  to  be  just  about  the  length  of 
the  larval  hairs  from  the  body.  The  aphides  may  be  seen  running  over  it,  and  often 
get  their  legs  fast  in  the  meshes,  and  are  very  apt  to  l)e  devouvod  as  a  consequence. 

Apparently  both  the  first  and  second  moults  are  passed  beneath  this 
filmy  web  ;  but  after  the  second  moult  (they  undergo  but  three),  says 
Miss  Morton,  "I  find  the  larvae  crawling  naked  on  the  limbseekino-  fresh 
supplies  of  food"  ;  which  found,  "they  again  spin  a  web,  which  they  leave 
after  the  aphides  are  consumed."  Miss  Morton  thought  that  in  the  last 
stage  they  no  longerattempted  concealment,  but  moved  about  very  quickly. 
Some  which  I  obtained,  however,  remained  in  the  web  until  ready  to  change 
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to  chrysalis  ;  so  that  probahly  the  supply  of  plant-lice  may  have  much 
to  do  with  their  later  action.  If  almndant.  they  will  burrow  and  weave 
their  film  as  before  ;  if  not,  will,  as  Miss  Morton  says,  "eat  roads  through" 
the  mass,  "but  still  [devour  them]  from  the  under  side,  their  backs  cov- 
ered with  wool  from  the  unlucky  aphides.  1  think  the  wool  prevents 
eating  from  above,  for  I  noticed  the  larvae  eat  the  red  aphides  from  cherry 
from  the  back,  or  wherever  they  seized  them." 

When  the  stem  supporting  one  of  these  colonics  of  plant-lice  with  the 
caterpillars  feasting  in  their  midst  (75:  4;5)  is  jarred,  the  latter,  unless 
closely  protected  by  web,  are  very  apt  to  curl  and  fall  to  the  ground,  appar- 
ently by  intention.  Or  they  may  drop  by  a  thread  for  several  inches  and 
then  regain  their  place,  even  though  they  are  tolerably  large, — a  very 
unusual  thing  for  most  butterfly  caterpillars,  as  remarked  by  Mr.  Edwards. 
Besides  the  protection  this  and  the  web  afford,  their  hairs  catch  the  wool 
of  their  devoured  victims  and  renders  them,  even  when  moving  freely 
abt)ut,  not  noticeably  distinct  from  the  aphid  masses. 

Life  history.  The  localization  and  consequent  comparative  rarity  of 
this  butterfly  with  the  recent  nature  of  our' knowledge  of  its  habits  makes 
its  life  history  still  a  little  obscure.  Probably  there  are  three  broods  in 
the  north,  four  in  the  middle  and  five  in  the  farthest  southern  states. 
The  winter  is  probably  passed  in  chrysalis,  but  it  is  not  impossible  that  it 
may  also  winter  as  a  butterfly,  for  at  least  battered  specimens  have  been 
taken  on  the  wing  very  early  in  the  year  before  the  complete  unfolding 
of  the  leaves,  and  butterflies  have  been  known  to  emerge  from  the  chry- 
salis as  late  as  the  last  of  September. 

The  first  brood  of  butterflies  of  the  year  appears  in  New  England  about 
the  beginning  of  the  last  week  in  May  and  continues  upon  the  wing  until 
after  the  middle  of  June.  The  second  brood  appears  early  in  July  and 
becomes  abundant  by  the  middle  of  the  month  ;  search  at  Granby,  Mass. 
on  July  28  brought  to  light  only  caterpillars  in  the  second  stage  ;  a  fresh 
specimen  and  full  grown  larva  were  taken  by  me  as  far  north  as  Sudbury, 
Ontario — the  northernmost  point  yet  recorded — on  July  13,  showing  that 
even  there  the  second  brood  appears  at  this  early  date  :  fresh  specimens 
may  still  be  found  during  the  whole  of  July  and  rubbed  ones  during 
August ;  Mr.  Fletcher  found  a  much  worn  female  ovipositing  at  Ottawa 
on  August  2  and  they  continue  upon  the  wing  until  the  third  brood  ap- 
pears, about  the  middle  of  August,  from  which  time  fresh  specimens  con- 
tinue to  come  out  until  near  the  end  of  September. 

One  of  the  remarkable  things  about  this  extraordinary  butterfly  is  the 
rapidity  of  its  transformations  in  the  preparatory  stages.  As  Edwards 
and  Miss  Morton  have  shown,  the  eggs  hatch  in  three  or  four  days,  and 
the  caterpillar  not  only  undergoes  only  three  moults,  but  makes  these  with 
extraordinary  rapidity,   so  that    in  specified  instances   only   thirteen   days 
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elapsed  from  deposition  of  egg  to  formation  of  clirvsiilis.  a  pei-iod  shorter 
than  any  known  to  INIr.  Edwards  with  his  nnsnrpassed  cx[)erience  in  tiiis 
line  and  quite  unprecedented  in  literature.  The  chrysalis  hangs  the  nor- 
mal length  of  time,  from  eight  to  eleven  days.  Comparing  this  exceptional 
brevity  of  the  cycle  with  the  ordinary  intervals  between  the  broods,  the  first 
two  of  which  appear  to  be  fairly  distinct,  and  in  no  case  to  overlap,  it 
would  seem  to  follow  of  necessity  that  the  butterfly  does  not  lay  eggs  immedi- 
ately after  emerging,  but  waits  long  enough  to  make  up  for  tlie  heightened 
activities  of  her  progeny.  The  precarious  nature  of  their  food  supply  and 
the  special  danger  from  the  auts,  to  be  mentioned  further  on,  sufficiently 
accounts  for  the  precocity  of  these  earlier  stages  of  life. 

In  the  central  region  of  its  distribution  there  are  pi-obably  four  broods, 
for  Mr.  Edwards  recognizes  three  in  West  Virginia,  one  from  about  April 
17  to  May  5,  corresponding  well  in  season  to  the  first  of  the  north  ;  the 
second  from  about  June  14  to  July  4 — a  rather  sliort  ])eriod,  but  corre- 
sponding fairly  well  to  the  second  of  the  north  ;  and  a  third  the  last  of 
July,  which  compared  with  the  history  farther  north,  and  considering  the 
longer  season  in  the  south,  must  indicate  a  fourth  brood  not  observed  by 
Mr.  Edwards.*  If  this  be  the  case  it  is  probable  that  there  is  an  added 
brood  in  the  extreme  soutli,  for  Aljbot  records  a  caterpillar  in  Georgia  as 
changing  to  chrysalis  on  April  14.  which  indicates  a  parent  on  the  wing 
in  March,  at  the  opening  of  the  spring,  and  so  an  entire  brood  in  advance 
of  the  valleys  of  West  Virginia. 

Habits,  flight,  etc.  The  butterfly  makes  short  flights  and  if  not 
alarmed  is  not  difficult  of  approach,  Mr.  Edwards  relating  how  he  has 
bottled  them  dii'ectly  from  their  resting  place  In  the  full  sunshine.  The 
flight  is  rapid  and  nervous,  partaking  of  the  general  nature  of  that  of  the 
Chrysophanldi  and  much  resembles,  though  swifter  t]ian,that  of  Orgyia 
antlgua,  as  Prof.  S.  I.  Smith  long  ago  remarked  to  ine  and  as  Rev.  ]\Ir, 
Fyles  observed  a  couple  of  years  ago.  As  before  stated  it  is  extremely 
local,  apparently  wandering  rarely  more  than  a  rod  or  two  from  its  birth 
place.  I\Ir.  Emery  states  that  "it  is  never  found  around  flowers  and  is 
usually  seen  seated  upon  the  upper  surface  of  a  leaf,  or  more  commonly 
on  a  branch  of  alder  among  the  wooly  plant-lice,  enjoying  like  the  ants 
the  honey  exuding  from  their  body.'"  This  was  written  before  its  relation  to 
the  plant-lice  was  known.  It  selects  the  leaves  of  alder  for  alighting  to 
those  of  any  other  tree,  and,  choosing  i-ather  those  which  are  horizontal, 
faces  outward  on  alighting,  with  wings  pai-tially  ei-ect.  When  ovipositing, 
according  to  JNIr.  Fletcher,  "the  female  runs  all  over  the  clusters  of 
aphides  with  a  twitching  walk,  something  like  a  wasp." 

Enemies.  The  greatest  enemies  of  the  caterpillar  are  apparently  the 
ants,  who  consider  them,  and  justly,  as  poaching  on  their  rightful  domain. 

*  Caterpillars  were  received  by  hira  from  'Wasliington,  D.  C.  as  late  as  October  4. 
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No  panisitcs  :ire  known  :  wliicli  is  tlio  more  roniarkalilc  as  our  knowlcilge 
of  tlie  caterpillar  is  princ-ip;il]y  of  those  taken  in  tlie  Held  ;  evidently  tlieii" 
concealment  and  disguise  must  thoroughly  protect  them.  But,  Miss 
Morton  writes  : — 

The  ants  do  not  lot  tlio  larvae  alone  hnt  bite  at  them  furionsly  whenever  they  see 
them ;  bnt  until  nearly  j;rown  the  larvae  lie  concealed  under  the  aphides  with  a  web 
covering  them,  and  cannot  be  got  at  by  the  ants  without  disturbing  their  cows.  I 
went  to  the  swamp  again  to-day.  .  .  .  There  were  place.s  on  the  limbs  of  the  alder 
where  evidently  full  grown  larvae  had  cleaned  off  the  aphides.  At  one  place,  the 
ants,  a  very  large  species,  with  black  head  and  abdomen,  and  red  tliorax,  were  in  a 
state  of  great  excitement,  running  and  biting  in  every  direction,  and  h.ad  probably 
just  discovered  and  routed  a  full  grown  larva,  as  a  large  brown  spot  witli  all  tlie 
apliides  cleared  off  showed  itself  on  the  limb. 

That  the  ants  do  attack  the  caterpillars  is  evidenced  b}^  Mr.  Edwards's 
dii'ect  experiments  with  them,  and  by  an  observation  of  Miss  Morton's, 
who,  while  wondering  how  she  should  obtain  a  caterpillar  from  a  large 
colony  of  aphides,  found  her  way  "suddenly  made  plain  by  a  large  ant 
rushing  at  and  biting  it  furiously,  and  the  larva  curled  up  and  fell  to  the 
ground."  That  they  actually  kill  the  caterpillar  is  certain,  as  the  follow- 
ing experiment  shows. 

I  stocked  with  Aphides  an  alder  I  had  planted  for  the  purpose  in  my  gar- 
den, and  on  July  31  placed  there  a  cater[)iliar  in  the  second  stage.  The 
aphides  were  all  small  and  in  two  large  clusters.  The  caterpillar  moved 
about  over  the  lower  colony  for  an  hour  or  more,  apparently  looking  for  a 
good  place  to  push  under  it,  and  I  observed  its  contact  with  the  ants  on 
twenty  or  thirty  occasions.  They  tickled  it  with  their  antennae  and  it  re- 
mained at  such  times  absolutely  quiet,  generally  moving  off  when  they  left, 
in  the  0[)[)osite  direction  to  that  in  which  it  had  been  touched.  They  offered 
it  no  further  attack.  Having  to  leave  for  an  hour,  I  found  on  my  return, 
just  at  nightfall,  that  the  caterpillar  had  quitted  the  lower  colony  for  the 
upper,  si.x  to  eight  inches  distant  up  the  stem,  and  the  same  process  was 
repeating  with  the  ants  there.  The  next  morning  it  was  found  dead  beside 
the  colony,  the  outer  edge  of  which  it  had  eaten  and  removed,  its  body 
bitten  just  in  front  of  the  middle  on  each  side  in  two  or  three  places. 
The  colony  was  composed  of  individuals  too  young  to  burrow  under  and 
being  unable  to  conceal  itself,  it  had  fallen  a  victim  to  the  ants,  then  vic- 
toriously nui-sing  their  colony.  With  the  other  attendants  of  the  aphi- 
des, the  caterpillar  of  this  butterfly  a|)pears  to  be  entirely  at  peace. 

Desiderata.  The  geographical  distribution  of  this  butterfly  is  imperfectly 
known.  INIoist  spots  where  alders  flourish  and  their  bark  is  attacked  by 
the  j)lant-lice  are  the  places  to  search.  Especially  its  westward  and  north- 
ern extent  should  be  looked  to.  In  Massachusetts  it  appears  never  to 
have  been  taken  east  of  the  Connecticut  valley  and  yet  just  this  region 
contains  most  collectors.     The   reason  of  such  a  limitation,  if  it  exists, 
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should  be  sought.  How  it  is  that  when  so  brief  a  time  is  required  for 
the  complete  cycle  from  egg  laying,  broods  do  not  follow  each  other  with 
greater  rapiditv  ?  How  soon  after  birth  does  the  female  lay  eggs  ?  How 
large  a  proportion  of  August  chrysalids  give  birth  to  the  imago  in  the 
same  year,  and  how  many  pass  over  the  winter?  Does  the  imago  ever 
hibernate?  and  if  so  in  what  condition  are  her  ovaries  during  the  winter 
season  ?  Does  the  egg  ever  hibernate,  as  would  seem  quite  possible  from 
its  location  ?  Do  any  parasites  attack  the  egg  or  caterpillar  successfully  ? 
Do  ants  ever  destroy  the  egg  or  the  caterpillar  ?  What  is  the  actual  time 
required  for  moulting,  including  the  rest  anterior  to  it?  Does  the  cater- 
pillar ever  moult  more  than  three  times  ?  The  flight  and  postures  of  the 
butterfly  are  unknown  ;  and  it  would  be  well  to  determine  whether  the 
butterfly,  whose  tongue  is  short,  ever  seeks  the  juices  of  the  plant-lice  for 
its  own  delectation. 

LIST  OF  ILLUSTRATIONS.-FENISECA  TARQUINIUS. 

-^  Chrysalis. 

PI.  65,  fig.  24.    Plain.'     "  PI.  84.  tigs.  45,46.    Side  view.s. 
68:9.    Micropyle.  Imayo. 

Caterpillar.  P'-  5,  fig-  8.    Female,  both  surfaces. 
PI.  75,  a,'.  33.    Penultimate  stage.  ^  ^  ^5.    Male  abdominal  appendages. 

34,41.    Full  grown  caterpillars.  39:24.    NeunUion. 

43.     Alder  twis,    with    colony    of    plant-  55:11.     Side  view  w,th  head  and  appen- 

lice  attacked  bv^  caterpillar.    "  '^^^e^  enlarged,  and  details  of  the  struct- 

79: 43.    Head.'third  st:.ge.  '"•«  °*  t^e  legs. 


44.    Head,  fourth  stage. 


General. 


45.    Head,  fifth  stage.  PI.  25,  fig.  4.    Distribution  in  North  America. 


III. 


FAMILY    PAPiLlONIDAE. 


TYPICAL    BUTTERFLIES. 


P!i|>ilionidos   (pars)    Latr.;  I'apilioiiida  (pars)  (.'liilugiiatliiforni  or  luliforiii  stirps  Uorsf. 

Lcnoli;  Papilionos(pars)  Dalni.;  rapilioiiidaf  Sucoiiicli  (pars)   Boisil.;  Siicciiictac   Boisd. ; 

Leach:  Papilioiiidi  (pars)  Boisd. ;  Papilion-  Suocincta  Gerst. 

itcs  (pars)   Newtn.;    I'apilloiiiens  Blanch.-  C'yliudracei  scu  VeruiiformcuNcwm. 

Bnllll^;  Paiiilioiii  Luc.  Fusiformcs  (pars)  Guen. 
Hi'xapodos  (pars)  Dahn.;  Ilcxapi  Guen. 

O  la  pill  vafja  iimiuisine  31a  tu  loinpaitiia  ai  zcftiri 

Doll"  anima  iinniortalc,  Paschi  e  vaTlce  trasvoli, 

Chi  ti  vest!  d'  iin'  iride  E  breve  gioia  al  caliue 

L'  acroo  vel  doll'  ale?  Di  mille  rose  iiivoli, 

Chi  ti  spird  1'  aiiiore  Ni^  ritrovar  tu  puoi 

L'  areaiio  amor  del  fiorc?  (hi  fernii  i  vaiiiii  tuoi. 

Forse  quel  genio  incognito  Jlcnln'  io  delilio  il  iiettare 

Che  il  inio  pensier  colora?  1)1  millc  irau<li  in  una. 

Che  d'un  sorriso  angelico  K  non  mi  duol  so  1'  acre 

M'  incliria  oin'  innamora?  Sul  caru  ccspo  imbruna. 

Che  de  gontil  catena  Clic  non  ell'oiido  il  gclo 

Alia  virttl  m'alTrena?  Un  lior  oreato  in  cielo. 

Maffki.— ia   Far/alia. 

Imago.  Head  rather  large;  front  nearly  square;  antennae  inserted  in  distinct  pits, 
entirely  within  the  sides  of  the  front,  near  together,  not  infringing  on  the  eyes  but 
open  toward  theiu  ;  the  club  straight  or  arcuate;  eyes  prominent,  projecting. 

I'rothoracic  lobes  very  minute,  often  lamellate.  Thorax  moderately  stout,  not  much 
compressed,  the  upper  surface  considerably  arched,  but  a  little  depressed  above,  the 
middle  of  the  front  of  the  mesoscutellum  projecting  very  sharply  and  to  some  distance 
between  the  mesoscuta.  the  suture  between  the  two  scarcely  marked  by  a  sulcation. 
and  sometimes  even  dilflcult  to  see,  the  posterior  curve  formed  In"  the  mesoscutum 
and  the  mesoscutellum  together  elliptic;  raetathorax  very  conspicuously  separated 
from  the  mesothorax. 

Wings  varying  exceedingly  in  shape,  but  the  fore  wings  never  angulated  and  very 
seldom  crennlate.  Fore  wings  :  costal  nervnre  terminating  at  from  one-half  to  three- 
quarters  the  distance  from  the  ba.se  to  the  apex  of  the  costal  margin ;  subcostal  nor- 
vuro  with  three  or  four  superior  simple  or  compound  branches,  of  which  usually  two 
are  thrown  otl" before  the  tip  of  the  cell  and  one  inferior  simple  branch*,  the  nervnre 
Itself  reaching  the  border  near  the  apex  of  the  wing;  discoidal  cell  closed  by  strong 
veins:  median  nervnre  with  three  or  four  branches,  itself  not  reaching  the  border; 
internal  nervnre  very  short  indeed  and  usually  delicate.  Hind  wings  :  costal  nervnre 
terminating  at  or  near  the  apex  of  the  wing,  usually  sending  upward  from  near  the 

*KxtraordinarT  exceptions  occur  in  the  of  that  subfamily  a;id  in  some  of  the  detail.'^ 
Pierinae,  as  will  be  seen  from  the  description       given  thereunder. 
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base  a  curvinj;  precostal  shoot;  subcostal  nervuro  with  three  branches,  itself  not 
reaching  the  border*,  the  discoidal  cell  closed  by  a  vein  connecting  the  subcostal  and 
median  nervures  beyond  the  second  divarication  of  either;  median  nervure  with  three 
branches  in  the  outer  half  of  the  cell,  itself  not  reacliiug  the  border;  submedian  ner- 
vure terminating  at  the  anal  angle;  internal  nervure  sometimes  absent. 

Fore  legs  similar  to  the  other  pairs  ;  and  in  both  sexes  more  neai'ly  approaching  them 
in  length  than  in  any  other  family  of  butterflies,  the  fore  tibiae  and  tarsi  together 
averaging  in  our  species  only  from  one-sixth  (Papilioninae)  to  one-eighth  (Pierinae) 
shorter  than  the  length  of  the  hind  tiliiae  and  tarsi;  tarsi  devoid  of  scales. 

Eighth  abdominal  segment  of  male  dilfering  in  outline  of  hinder  border  from  the 
preceding,  usually  produced  above  into  a  long,  beak-like,  curving  hook,  closely  resem- 
bling the  upper  organ  of  the  abdominal  appendages  of  other  groups  and  perhaps  often 
performing  its  office,  but  sometimes,  on  the  contrary,  notched.  The  real  upper  organ 
may  either  be  of  the  ordinary  type,  lying  beneath  the  hook  of  eighth  segment,  or  it  may 
be  nearly  aborted,  reduced  to  minute,  transverse  ribbons.  Clasps  large,  oval,  convex, 
valve-like,  their  edges  meeting  so  as  completely  or  almost  completely  to  close  the 
extremity  of  the  body,  the  edges  usually  smooth,  but  the  interior  often  supplied  with 
spinous  ribbons  or  ridges. 

Egg.  Of  one  of  two  types :  either  tall  and  slender,  more  or  less  fusiform,  trav- 
ersed by  vertical  ribs  and  crossed  by  flue  lines;  or  spheroidal,  more  or  less  oblate  , 
sometimes  so  much  so  as  to  be  tiarate,  the  surface  reticulate  with  impressed  lines,  either 
so  distinct  as  to  elevate  the  enclosed  cells,  or  so  obscure  as  to  be  nearly  invisible. 

Caterpillar  at  birth.  Head  smaller  or  at  least  no  larger  than  the  thoracic  segments, 
usually  smooth  or  nearly  smooth.  Body  furnished  with  longitudinal  series  of  longer 
or  shorter,  smooth,  hollow,  apically  expanding  bristles,  mounted  on  tubercles  of 
greater  or  less  size  and  sometimes  clustered  upon  very  large  ones. 

Mature  caterpillar.  Head  free,  generally  well  rounded,  furnished  to  a  considera- 
ble extent  with  hairs  mounted  on  little  warts,  but  never  with  more  conspicuous 
armature.  Body  cylindrical,  long  and  slender,  largest  either  in  the  middle  or  on  the 
hinder  thoracic  segments,  tapei-ing  more  or  less  toward  either  end ;  sometimes  two  or 
more  consecutive  segments,  especially  on  the  hinder  part  of  the  thoracic  portion  of 
the  body,  are  enlarged  and  form  a  common  swollen  mass ;  the  body  is  never  monili- 
form,  that  is,  single  segments  are  never  arched  longitudinally  to  any  observable  ex- 
tent; furnished  with  hairs  only,  or  also  with  smooth  lenticular  warts  or  with  fleshy 
filaments ;  spiracle  of  the  eighth  abdominal  segment  on  a  line  with  the  others. 

Chrysalis.  Body  thickened  in  tlie  middle  and  tapering  considerably  at  either  end; 
more  or  less  angulated  and  with  certain  parts  excessively  produced.  Head  anterior  to 
the  prothorax  produced  anteriorly  in  front,  either  at  the  sides  forming  ocellar  promi- 
nences, or  in  the  middle;  the  raesonotura  is  elevated  and  generally  the  lower  surface 
is  considerably  swollen  in  the  middle  of  the  wings.  Wings  not  thickened  at  their 
immediate  borders  but  continuous  with  the  body,  and  with  a  more  or  less  distinct 
ridge  along  the  whole  extent  of  the  sides.  Cremaster  linear,  stout,  protuberant, 
the  booklets  placed  at  tip,  not  very  long  but  stout,  their  apical  portion  bent  strongly 
over  like  a  crook,  thickened  greatly  and  at  the  same  time  expanded  laterally,  forming 
a  broad  dome-  or  cup-shaped  hook.  Suspended  by  the  tail  and  girt  around  the 
middle  of  the  body. 

Characteristics  of  the  family.  This  family,  like  the  Nymjihalidae, 
contains  very  few  small  insects,  rather  those  of  large  size  ;  it  is  found  in 
all  parts  of  the  world  from  the  frozen  north  to  the  equator ;  with  the  ex- 
ception, however,  of  a  few  genera  peculiar  to  temperate  regions,  the 
immense  majority  of  the  species  occur  within  the  tropics.  They  are  about 
equally  divided  between  the  Old   and  the  New  Worlds.     An  unusually 

*  Exceptions  will  be  noted  in  Pierinae. 
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hirgo  ])ri)j)ortion  of  tlie  Xew  Engliuid  jjenera  is  represented  in  tlie  Old 
World  citiier  Uy  species  of  the  same  t>eniifi  or  i)y  eiosely  allied  genera;  yet 
with  the  exception  ot"  one  recently  introduced  no  identical  species  are 
known.* 

In  structure,  tiie  Papilionidae  show  an  approach  to  the  lower  Lepi- 
doptera.  The  front  legs  of  both  sexes  are  ef|ually  perfect  and  are  always 
used  in  locomotion.  A  large  number  are  provided,  as  in  the  Hesperidae, 
with  a  lanceohite  appendage  upon  the  fore  tibiae.  Tiie  caterpillars  are 
never  spined,  but  either  naked,  s[)arsely  pilose  or  provided  with  fleshy 
filaments.  They  are  usually  solitary,  but  there  are  occasional  instances  of 
gregarious  caterpillars  in  botii  divisions  of  the  family.  The  chrysalids  are 
attached  by  the  tail  and  by  a  loose  girth  around  the  middle,  and,  in  a  few 
instances,  are  enclosed  in  a  fragile  cocoon. 

In  one  instance  the  mode  of  suspension  is  altogether  unique.  In  all 
the  three  species  of  the  genus  Thais  found  in  Europe,  the  anterior 
extremity  of  the  chrysalis  is  furnished  with  a  double  tubercle,  bristling 
with  short  curving  hooks,  and  tlie  chrysalis,  besides  being  attached  in  the 
normal  way  of  the  Papilionidae  by  the  hinder  extremity  and  the  girth 
around  the  middle,  has  also  an  additional  support  by  the  entanglement  of 
these  anterior  liooks  in  a  loop  of  silk,  spun  by  the  caterpillar  in  preparing 
for  pupation  and  which  seems  to  spring  from  about  the  same  point  as  the 
transverse  loop  of  the  thorax.  There  seems  to  be  very  little  reference  to 
this  peculiar  mode  of  suspension  by  those  who  have  treated  of  this 
genus,  although  it  was  distinctly  mentioned  by  Rambur  as  long  ago  as 
1840  in  his  Faune  entomologique  de  TAndalusie.  Boisduval,  Rambur  and 
Graslin  in  their  work  on  European  caterpillars  describe  and  figure  two 
species  and  Duponcliel  gives  an  independent  description  and  figure  of  one 
of  them, — all  without  reference  to  this  peculiar  mode  of  suspension  or  to 
the  unique  structure  of  the  anterior  extremity,  to  which  there  appears  to 
be  no  parallel  in  the  Lepidoptera.  Rambur,  in  the  work  referred  to,  writes 
to  this  effect :  the  anterior  extremity  which  is  pointed  and  bifid  is  also  fur- 
nished with  little  short  thick  hooks,  which  hook  themselves  in  two  bundles 
of  thick  silk  and  it  is  thus  supported  bj'  the  two  extremities  besides  l)y  the 
light  band  of  silk  which  embraces  it.  Yet  Doubleday  in  1846  says  that 
"according  to  Dr.  Rambur,  when  about  to  undergo  their  metamorphosis 
they  not  only  fasten  themselves  by  a  transverse  thread  like  the  Parnassii, 
but  also  surround  themselves  by  a  very  slight  silken  web,"  which  Rambur 
nowhere  asserts,  and  which  is  an  entire  mistake.  Hiibner  figures  the 
chrysalids  of  T.  polyxena  with  the  cremaster  raised  and  quite  free  of 
silken  attachments. 

Il»  afBnities.  As  the  relations  of  this  family  to  others  have  been  the 
subject  of  much  dispute,  it  may  be  well  to  point  out  in  more  detail  than 

•Doubts,  however,  have  been  expressed   concerning  the  distinction  of  several  species. 
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has  been  given  hitherto  the  reasons  for  placing  it  in  a  position  next  to  the 
lowest  butterflies.  This  lias  already  been  done  in  part  in  the  Introduction 
to  this  work  (pp.  70-75),  where,  in  discussing  the  classification  of"  but- 
terflies, we  have  pointed  out  that  two  series  could  Ije  followed  throughout 
the  entire  range  of  butterflies,  in  which  there  was  an  evident  progression 
in  structure  and  in  life  between  those  groups  which  are  here  regarded  as 
the  lowest  and  those  regarded  as  the  highest, — series  which  were  com- 
pletely parallel  to  each  other  and  which  could  be  offset  by  no  similar  series 
following  any  order  whatsoever.  These  points  concern  the  structure  of 
the  fore  legs  and  the  mode  of  suspension  of  the  chrysalis,  and  need  not  be 
repeated  here. 

It  is  not  essential  to  the  argumnnt  to  consider  the  two  groups,  Pierinae 
and  Papilioninae,  equal  subordinates  in  one  family,  Papilionidac,  since 
whether  they  are  regarded  as  subfamilies  or  as  independent  families  of 
equal  taxonomic  value  with  the  other  family  groups  discussed  in  this  work, 
they  have  been  universally  considered  by  all  naturalists  up  to  the  present 
time  as  directly  akin  to  each  other,  and  the  relationship  has  been  so  evi- 
dent that  it  has  not  been  deemed  necessary  to  insist  upon  it.  The  quad- 
rate structure  of  the  front  of  the  head,  the  insertion  of  the  antennae,  the 
relation  of  the  metathoi'ax  to  the  mesothorax,  the  complete  development 
of  the  front  legs  of  both  sexes,  the  special  development  of  the  dorsal 
margin  of  the  eighth  abdominal  segment  of  the  male,  the  structure  of  the 
abdominal  appendages  of  the  same  sex,  the  general  structure  of  the  young 
caterpillar  with  its  relatively  small  head  and  its  armature  of  apically  ex- 
panding bristles,  the  similar  structure  and  form  of  the  mature  caterpillar 
with  its  relatively  smooth  head  and  spineless  body,  and  the  precisely  simi- 
lar mode  of  suspension  in  the  chrysalis,  all  show  that  the  uniform  opinion 
of  naturalists  in  past  time  is  entirely  just.  The  arguments,  however, 
which  have  been  used  in  support  of  the  high  rank  of  these  insects,  have 
been  drawn  altogether  from  structures  found  in  the  Papilioninae  only  ;  it 
is  not  a  little  singular  that  not  a  single  one  of  these  characteristics  is  found 
in  the  Pierinae,  and  as  we  have  already  pointed  out  in  the  Introduction, 
every  one  of  the  points  considered  of  high  importance  is  most  unfortu- 
nately chosen,  as  each  can  be  jiaralleled  in  the  lower  groups  and  some  are 
features  peculiar  among  butterflies,  not  to  the  Papilioninae  alone  but  to 
the  Papilionidae  and  Hesperidae,  and  are  plain  indications  of  that  aflinity 
for  the  lowest  family  which  is  marked  in  so  many  different  ways.  Hence 
in  the  following  brief  review  of  other  points  of  agreement  between  the 
Papilionidae  and  Hesperidae  some  of  which  are  here  noticed  for  the  first 
time,  we  shall  draw  entirely  upon  the  structure  of  the  Papilioninae. 

If  one  compares  the  structure  of  the  compound  eyes  in  the  entire  series 
of  butterflli's,  he  will  be  struck  by  the  curious  fact  that  there  is  great  dif- 
ference between  tlK>m  in  the  extent  of  the  cornea  over  the   globular  field. 
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the  wliolc  of  wliic'li  seems  iulapted  to  its  reception.  In  tlie  Lycaenidae 
scarcely  more  than  the  anterior  half  of  the  available  surface  is  put  to  use. 
In  the  Ilospcridac,  on  tiie  otiicr  iiaiid,  the  cornea  extends  over  the  entire 
area.  In  this  |>articular  the  Papilioninac  show  the  greatest  rcscmlilance 
to  the  Hesperidae,  since  only  a  very  small  portion  of  the  posterior  border 
is  lost.  If  we  take  the  entire  structure  of  the  front  of  the  head,  we  shall 
notice,  as  we  have  pointed  out  in  the  analytical  table  at  the  beginning  of 
this  work,  that  the  marked  width  which  is  a  characteristic  feature  of  the 
head  of  the  Hesperidae  is  most  nearly  approached  in  that  of  the  Papilio- 
ninae,  where  the  front  between  tiie  eyes  is  of  about  ecjual  width  and 
height.  (Ither  features  of  the  head  tell  a  similar  story  ;  for  instance  the 
brevity  of  the  palpi,  carried  to  an  excess  in  most  of  the  Papilioninac,  is  a 
general  feature  also  of  the  Hesperidae,  although  the  palpi  have  here  a 
very  different  development  by  their  stoutness  and  compactness,  and  by 
their  clothing.  One  of  the  striking  features  of  the  structure  of  the  Hes- 
peridae  is  found  in  the  recurved  antennal  club  ;  this  is  very  marked  in 
many  instances,  though  in  some,  sudi  as  the  genus  Hesperia,  it  is  com- 
{)aratively  slight  ;  the  antennal  club  of  the  Papilioninae  as  a  whole,  in  its 
arcuate  curve  and  general  form,  closely  resembles  the  modified  type  of 
structure  which  we  find  in  the  genus  Hesperia ;  and  this  is  true  of  no 
other  group  of  butterflies,  with  the  single  exception  of  some  limited 
divisions  of  the  Nymphalidae,  such  as  the  Euploeinae.  Or  if  we  pass  to 
the  structure  of  the  wings,  there  is  no  part  of  the  body  which  will  better 
bear  out  the  claim  for  a  close  affinity  between  the  Papilioninae  and  the 
Hesperidae  :  differing  so  strikingly  as  these  members  do  in  their  general 
form  and  size,  there  is  nevertheless  a  wider  departure  from  other  groups 
and  a  closer  agreement  between  the  two  groups  themselves  in  the  general 
plan  of  their  neuration  than  can  be  found  in  any  other  two  equivalent 
groups  in  the  whole  range  of  butterflies.  We  have,  for  instance,  in  these 
two  groups,  and  in  these  only,  four  branches  to  the  median  nervure  of  the 
front  wing,  and  not  infrequently  to  the  hind  wing ;  so,  too,  we  have  in  the 
subcostal  nervure  of  the  hind  wing  only  two  branches  in  these  two  groups, 
while  in  all  other  divisions  of  butterflies  this  nervure  supports  three 
branches.  No  cases  of  parallel  importance  can  be  pointed  out  in  the 
whole  series  of  the  diurnal  Lepidoptera.  The  inner  border  of  the  hind 
wing  is  folded  longitudinally  in  narrow  plaits  in  the  Papilioninae  just  as  it 
always  is  in  the  Plesperidae  and  very  rarely  in  other  butterflies.  More- 
over, as  we  have  elsewhere  pointed  out,  this  is  utilized  in  many  males  for 
the  concealment  of  the  peculiar  sexual  hairs,  in  a  manner  very  similar  to 
the  same  contrivance  in  the  costal  fold  of  the  fore  wings  of  many  male 
Hesperidi,  and  quite  unlike  anything  else  in  other  butterflies.  The  way, 
again,  in  which  the  metathorax  is  marked  off  in  a  distinct  way  from  the 
mesothorax  in  Papilioninae  finds  its  best  counterpart  in  the  Hesperidi ; 
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and  in  the  male  al)(li)rain:il  armature  tliere  is  nothing  to  parallel  the  struct- 
ure of  the  crinkled  ribbons  at  the  base  of  the  centrum  in  Papilioninae  ex- 
cept tlie  inferior  armature  of  the  same  part  in  the  male  Hesperidi. 

Hut  although  the  affinities  between  these  two  groups  can  be  pointed  out 
in  many  more  particulars  in  the  structure  of  the  adult  animal  tlian  in  the 
less  known  earlier  stages,  there  are  not  wanting  in  the  latter  further  proofs 
of  the  same  relationship.  Thus  the  eggs  of  all  the  Papilioninae  known, 
with  the  sole  exception  of  those  of  the  Parnassidi,  are  extremely  simple 
and  uniform,  being  subspherical,  with  a  flattened  base  and  almost  aljso- 
lutely  smootii,  showing,  iiowever,  a  reticulated  structure  ;  and  they  find 
their  nearest  approach  (with  the  possible  exception  of  a  few  of  tiie  Saty- 
rinae)  in  the  equally  uniform  eggs  of  the  Pamphilidi,  \\hich  differ  from 
them  in  scarcely  any  point  excepting  their  broader  base  and  more  hemi- 
spherical form.  In  one  particular  the  caterpillars  are  extremely  different 
from  those  of  the  Hesperidae,  the  Hesperidae  being  remarkable  in  their 
earliest  stage  for  the  great  size  and  stoutness  of  the  head  and  tlie  slender- 
ness  of  the  first  thoracic  segment,  which  becomes  reduced  to  a  mere  neck  ; 
almost  the  exact  opposite  is  true  of  the  structure  of  the  head  and  first 
thoracic  segment  in  the  Papilioninae,  which  more  nearly  resemble  in  this 
respect  the  structure  of  the  Lycaenidae.  But  the  universal  presence  in 
each  of  longitudinally  ranged,  clubbed  bi'istles  in  the  earliest  stage  of  the 
caterpillar  and  tiie  nearly  naked  form  of  the  body  of  the  mature  caterpil- 
lar, witli  the  absence  of  any  appendages  except  delicate  hairs  or  processes 
of  a  fleshy  nature,  show  that  they  are  not  distantly  related.  Moreover,  in 
the  structure  of  the  internal  organization  so  far  as  it  has  been  studied, 
which,  it  must  be  confessed,  is  to  an  extremely  limited  extent,  the  Papil- 
ioninae agree  better  with  the  Hesperidae  than  with  any  other  group  in  the 
complete  coalescence  of  the  terminal  ganglia  into  one,  in  the  excessive 
length  of  the  stomach  at  the  expense  of  the  oesophagus  and  intestine,  in 
the  delicacy  and  small  development  of  the  malpighian  vessels,  in  the  great 
extent  and  peculiar  disposition  of  the  silk  vessels,  which  is  strictly  corre- 
lated with  the  exceptional  amount  of  silk  frequently  spun  as  a  carpet  for 
the  resting  place  of  the  larva,  and  in  the  absence  of  any  divisional  clus- 
tering of  the  longitudinal  band  of  muscular  bundles  upon  the  sides  of  the 
body  ;  while  on  the  other  hand  hardly  a  single  feature  can  be  pointed  out 
in  which  they  agree  better  with  other  groups  than  with  the  Hesperidae. 
In  the  structure  of  the  chrysalis  we  have  observed  no  points  of  s])ecial 
affinity,  with  the  sole  exception  of  the  not  uncommon  unimucronate  exten- 
sion of  the  front,  in  which  the  chrysalids  of  the  Hesperidae  find  their  only 
analogue  in  those  of  the  Pierinae. 

Table  of  subfamilies  of  Papilionidae,  based  on  the  egg. 

Egg  at  least  twice  as  high  as  broad,  vertically  ribbed Pierinae. 

Egg  at  most  scarcely  higher  thau  broad,  often  broader  than  high,  all  surface  sculpture,  when 
visible,  reticulate Papilioninae. 
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Table  of  subfamilies,  based  on  the  caterpillnr  nt  hivlh. 

Elevations  forming  tbc  support  of  the  dornml  appendages  of  the  body  iiivaiiiibly  simple,  bear- 
ing a  single  bristle I'ierinae. 

At  least  some,  often  nearly  all,  the  elevations  forming  the  support  of  the  dermal  appemlngcs  of 
the  body  compound,  bearing  several,  sometimes  many  bristles I'apilioninae. 

Table  of  subfamilies,  based  on  the  mature  caterpillar. 

Head  moderately  small  for  the  body,  above  with  a  distinct  though  short,  i)OStcriorly  descend- 
ing surface;  no  osinatcrla,  but  the  body  studded  with  nunurous  bristle-supporting  papillae, 
many  of  the  bristles  apically  cnhuged;  body  never  enlarged  in  any  part,  though  often  taper- 
ing forward  in  the  thoracic  region Ploriuae. 

Head  very  small  for  the  body,  above  with  no  posteriorly  descending  surface  whatever;  lirst 
thoracic  segment  furnished  above  with  a  forked  extensile  osmaterium,  or  scent  organ;  most 
of  the  surface  of  the  body  naked,*  with  exceedingly  few  fine  hairs  (some  of  which  are 
apically  enlarged)  mounted  on  little  papillae;  body  frequently  enlarged  at  the  posterior  part 
of  the  thoracic  region Papilioiiiiiae. 

Table  of  subfamilies,  based  on  the  chrysalis. 

Anterior  extremity  ending  in  a  single  conical  projection  thrust  some  distance  in  trout  of  the 
base  of  the  antennae;  dorsal  ridges  of  thorax  and  abdomen  wholly  mediodorsal.  ..I'ieriuae. 

Anterior  extremity  either  ending  in  a  pair  of  i)rojections  thrust  some  distance  in  front  of  the 
antennae  (us  in  all  eastern  American  forms),  or  with  rounded  front  not  projecting  lieyond 
the  base  of  the  antennae  (Parnassidi),  occasiomilly  (Thais)  with  a  double  knob  of  hooks  for 
the  anterior  fixation  of  the  chrysalis;  dorsal  ridges  of  thorax  and  abdomen  mostly  latero- 
dorsal Papiliouinae. 

Table  nf  subfamilies,  based  on  the  imago. 

Antennae  straight ;  median  nervure  of  fore  wings  with  three  branches;  hind  wings  partially 
enclosing  the  aljdomen;  fore  tibiae  with  no  epiphysis;  claws  bifid Pierinae. 

Antennae  more  or  less  arcuate;  median  nervure  of  fore  wings  with  four  branches  ;  hind  wings 
not  enclosing  the  abdomen ;  fore  tibiae  with  a  distinct  epiphysis  on  the  inner  side ;  claws 
simple  and  long PapUloniuae. 
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Danai  candidi  Liun.;  Danai  Borkh.;  Candida  ridae  Doubl.;   Pierioides   Koch;    Pierinae 

Grav.  Kates;  Pieridina  Herr.-Schaeft". 

Andropoda  Hiibner.  Ilelic.onides  Wallengrcn. 

Pierides  Boisd. ;  PieritesBlanch.-Brullii;  Pie-  Granulosae  GuencJe. 

So  gliicklich  was  s' :  sei  hadd  binah  vergeten, 
Bat  sei  in  't  Gottshus  giing.  un  up  en  Hor 
Hadd  s'  niit  dat  Sang'ltauk  nah  eu  BotttTvagel  smetcn. 
So  glucklich  stunn  liitt  Durtcn  dor! 

Reuter.— /)e  ifeiV  nah  Belligen. 

Imago.  Butterflies  of  medium  size.  Head  rather  large;  front  more  or  less  tumid, 
nsually  most  so  in  the  middle;  occiput  with  a  transverse,  elevated  field  behind  the 
antennae,  whose  front  edge  is  abrupt,  giving  it  the  aspect  of  a  ridge;  antennae  rather 
slender,  scaled,  straight,  of  about  the  length  of  the  abdomen,  consisting  of  from 
thirty  to  forty-flve  joints,  the  club  usually  rather  distinct,  cylindrical  or  depressed, 
varying  considerably  in  form,  occupying  from  a  fourth  to  an  eighth  of  the  whole 

•At  least  in  the  Papilionidi,  which  is  the  only  tribe  found  in  eastern  America. 
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antenna;  pal|)i  varying  in  stontness,  longer  than  the  eye,  but  never  twice  as  long, 
the  l5asal  joint  usually  developed  to  an  extraordinary  lengtli,  the  scaly  clothing  com- 
pressed in  a  vertical  plane. 

Prothoracic  lobes  minute,  a  very  little  tumid.  Thorax  not  very  stout,  a  little  com- 
presseH;  middle  of  the  front  of  the  mesoscutellum  not  projecting  so  far  between  the 
mesoscuta  as  in  Papilioninae,  much  the  larger  portion  remaining  unenclosed  and  ex- 
tending broadly  to  one  side  and  the  other;  metascutellum  scarcely  visible  from  above, 
becoming  entirely  vertical ;  metascuta  large,  tumid  throughout. 

Fore  wing.s  usually  broad,  often  very  broad  (but  in  some,  especially  mimetic,  species 
narrow),  the  apex  rounded  or  angled,  occasionally  subfalcate;  usually  the  outer  bor- 
der is  slightly  rounded  or  straight,  occasionally  sliglitly  excised,  never  crenulate. 
Costal  nervure  terminating  at  the  middle  of  the  costal  border  or  but  little  beyond  it; 
subcostal  nervure  usually  with  three  superior  brandies,  of  whicli  generally  liut  one 
is  emitted  beyond  the  cell  and  is  forked  at  tip;  but  this  nervure  is  subject  to 
extraordinary  variation :  sometimes  there  are  but  two  branches,  the  terminal  forked, 
sometimes  three  simple  ones ; .  sometimes  the  lower  fork  of  the  outer  one  itself 
divaricates,  and  even  sometimes  (e.  g.  Leucophasia),  the  first  (and  only)  branch, 
arising  beyond  the  cell  (which  in  this  genus  is  excessively  short)  itself  bears  all 
the  oft'shoots,  three  in  number;  the  simplest  formula  for  this  seems  to  be,  that 
the  subcostal  nervure  gives  rise  to  three  superior  branches,  the  outermost  usually 
branched ;  by  a  transposition  of  the  brandies  from  tlie  main  stem  to  one  of  the  depen- 
dancies  (as  sometimes  luappens  to  a  slight  degree  upon  opposite  wings  of  the  same 
insect) ,  these  divergencies  are  reduced  to  a  uniform  type,  such  as  is  exhibited  by 
Eurymus;  discoidal  cell  not  broad,  usually  about  lialf  the  length  of  the  wing,  but 
varying  greatly;  median  nervure  with  three  branches,  the  first  arising  a  little  beyond 
the  middle  of  the  cell;  not  connected  at  b.ase  to  the  submedian  nervure.  Hind  wings 
broadly  rounded,  never  crenulate  nor  strictly  tailed,  but  occasionally  angulated  in  the 
lower  median  interspace.  Costal  nervure  terminating  near  the  apex  on  the  costal 
margin,  sometimes  emitting  upward  a  short,  curved  branch  near  the  base;  united  to 
the  subcostal  nervure  only , at  the  base;  subcostal  nervure  united  to  the  median  nervure 
at  an  equal  distance  beyond  the  second  divarication  of  either,  liy  a  long  vein,  often 
slighter  than  the  otliers,  directed  outward  in  passing  downward*;  first  branch  of 
median  nervure  arising  at  the  middle  or  some  way  beyond  the  middle  of  the  cell ;  in- 
ternal nervure  terminating  beyond  the  middle  of  the  inner  border ;  inner  border  not 
plaited,  but  forming  a  distinct  channel  for  the  abdomen. 

Legs  moderately  long,  the  middle  pair  slightly  longer  than  the  posterior;  tibiae 
sparsely  clothed  with  scales ;  fore  tibiae  destitute  of  a  foliate  appendage ;  tarsi  fur- 
nished above  with  numerous  spines,  irregularly  disposed,  below  arranged  in  four 
longitudinal  rows;  claws  short,  strongly  curved,  split  to  tlie  middle;  paronychia  usu- 
ally forming  a  lateral  protecting  lobe  of  large  size;  pulvillus  pedicelled. 

Upper  organ  of  male  abdominal  appendages  large  and  well  developed,  the  centrum 
stout,  the  hook  simple,  tapering,  curved  downward.  Clasps  occasionally  developing 
incurved,  pointed  laminae  on  their  superior  and  posterior  borders,  but  seldom  armed 
with  prickly  prominences  on  the  interior  surface. 

Egg.  Very  tall  and  slender,  tapering  toward  a  ranch  smaller,  rounded  summit, 
either  squarely  truncate  at  tlie  base,  or  tapering  as  ninch  or  nearly  as  much  as  at  the 
summit,  so  as  to  render  the  egg  subf  usiform ;  provided  with  a  variable  number  of 
distinct,  longitudinal  ribs  and  crossed  by  frequent  transverse,  finer,  raised  lines. 

Caterpillar  at  birth.  Head  free  with  a  descending  posterior  surface  above.  Body 
cylindrical,  armed  with  three  rows  of  tnliercles  on  either  side  above  the  spiracles,  one 
to  a  segment  on  each,  and  on  the  abdominal  segments  placed  alternately  on  the  anterior 
and  posterior  parts  of  the  segment,  everywhere  simple  and  as  long  in  the  middle  as  at 

•In  Leucophasia  the  first  and  second  sub-  forked  l)ranch  emitted  from  the  upper  angle 
costal  ncrvules  are  united  at  their  base  for  a  of  the  cell ;  and  the  cell  i.s  closed  by  a  vein  as 
long  distance,  so  as  to  appear  like  a  single       in  Papilioninae. 
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the  extremities  of  tlie  body;  aiul  below  tlic  spiracles  ariotlier  row  sometimes  witli  two 
tubercles  to  a  segment,  all  bearing  longer  or  shorter  appendages  which  expand  at 
tip. 

Mature  caterpillar.  Ih'ad  but  sli^litly  or  not  at  all  narrower  tlian  tlic  Mrst  seg- 
ment of  tlie  tliorax,  entirely  free  from  it.  Body  cylindrical,  nearly  niiiforin  in  size 
thronghout,  tapering  a  very  little  forward  on  tlie  anterior  half  and  generally  a  little 
more  backward ;  each  segment  divided  Iransvorsely  by  slightly  impressed  lines  into 
several  divisions  and  the  whole  body  clothed  nniformly  and  only  with  short  hairs  aris- 
ing from  minute  warts,  the  larger  ones  arranged  in  transverse  rows.  First  thoracic 
segment  without  osmatcrium.  Body  longitudinally  striped,  especially  along  the  dor- 
sum and  in  the  neighborhood  of  the  spiracles. 

Chrysalis.  Head  furnished  with  a  single,  central,  apical,  conical  prominence; 
without  ocellar  protuberances.  Dorsal  surface  of  the  abdomen,  when  ridged,  raised 
along  the  dorsal  line.  Posterior  edges  of  the  wings  forming  with  each  other  but  a 
slight,  if  any,  angle.  The  girth  passes  across  the  middle  of  the  first  abdominal  seg- 
ment. 

The  distribution  of  this  subfamily  is  similar  to  that  of  the  fiimily  as  a 
whole,  for  it  is  found  in  all  parts  of  the  globe,  and  is  about  equally  iilnind- 
ant  in  both  hemispiieres,  while  the  great  majority  of  its  members  are 
confined  within  the  tropics.  Bates,  however,  says  that  it  is  "poorly  repre- 
sented in  the  forest  plains  of  the  Amazons,"  the  species  being  "most  nu- 
merous in  grassy,  open  and  mountainous  countries  or  in  districts  where  the 
forests  are  scanty  ;  tiiey  abound  in  tlic  varied  mountainous  regions  of  Co- 
lumbia" (Journ.  entoni.,  18G1,  229).  Several  genera  are  common  to 
both  worlds  but  these  are  principally  confined  to  temperate  regions.  Wal- 
lace reviews  in  the  Transactions  of  the  London  Entomological  Society 
(Ser.  3,  vol.  iv)  the  distribution  of  this  subfamily  and  reckoning  the 
species  at  760  finds  the  neotropical  region  the  richest  of  the  six  zoological 
divisions  of  the  earth  as  oriven  bv  Sclater,  containinjx  nearlv  two-fifths  of 
the  whole,  more  than  double  that  of  any  other  region  excepting  the  Indian, 
which  possesses  rather  more  than  one-half  that  of  the  neotropical ;  the  two 
arctic  regions  are  of  course  the  poorest,  the  palaearctic,  which  has  nearly 
doulde  the  number  of  species  of  the  nearctic,  possessing  scarcely  more  than 
one-fifth  tliat  of  the  neotropical. 

Tlic  butterflies  are  usually  of  medium  size,  nearly  always  white,  yellow 
or  orange  and  not  often  greatly  variegated.  They  comprise  some  of  the 
most  delicate  of  buttertlies,  as  well  as  some  of  the  strongest  winged. 

They  may  be  distinguished  from  the  Papilioninae,  not  only  by  the  ab- 
sence of  some  characteristic  features  of  the  latter,  but  also  by  the  split 
claws,  the  presence  of  paronychia  on  the  feet,  the  expansion  of  the  inner 
border  of  the  hind  wings  to  form  a  channel  for  tiie  aljdomen,  and  Ijy  their 
generally  rounded,  entire  and  tailless  wings,  all  in  direct  contrast  to  the 
Papilioninae.  Some  genera  indeed,  owing  to  their  mimicry  of  other 
groups,  differ  widely  from  the  type  in  the  contour  of  the  wings,  yet  the 
general  uniformity  in  this  respect  is  very  striking,  especially  when  we  con- 
sider the  great  diversity  of  neuration,  particularly  in  the  fore  wings. 
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Wallace,  who  has  given  this  group  particular  attention,  gives  us  the 
following  picture  (loc.  cit.)  : — 

The  wliite  or  yellow  colour  that  characterizes  these  familiar  insects  is  that  which  re- 
curs most  frequently  tlirougliout  this  group  in  every  country ;  but  in  the  tropics  other 
forms  appear  by  tlicir  side  decorated  with  a  variety  of  colours  and  assuming  to  some 
extent  the  forms  and  markings  of  the  more  brilliant  families  of  butterflies.  It  is  to 
be  observed,  liowever,  that  in  most  cases  the  ground  colour  of  the  insect  is  either  white, 
yellow  or  black,  and  even  in  those  exceptional  cases  in  which  the  wings  are  entirely 
red  or  l)luish  gray,  the  female  of  the  same  species,  or  of  one  closelj'  allied  to  it,  pre- 
sents us  with  tlie  usual  simple  coloui's.  The  rich  rufous  brown,  which  so  constantly 
reappears  tliroughout  the  great  family  of  the  Nymphalidae,  is  not  to  be  met  with  in  a 
single  instance  in  the  whole  range  of  the  present  family.  The  metallic  blue  of  Morpho 
and  of  the  Lycaenidae,  and  the  ricli  green  of  various  sliades  which  occurs  in  most 
other  groups  of  butterflies  are  also  entirely  absent.  Although  the  markings  are  often 
very  beautiful  and  very  varied,  well-formed  ocellated  spots  (almost  universal  in  the 
Satyridae  and  very  frequent  in  the  Nymphalidae)  never  once  occur;  the  only  approach 
to  them  being  the  small  discoidal  ocelli  in  some  species.  The  form  of  the  wings  is 
generally  rounded,  rarely  angular,  and  the  hind  wings  are  never  adorned  with  spatu- 
late,  linear  or  (iliform  processes,  such  as  occur  frequently  in  most  other  groups  of 
butterflies.  . .  . 

It  appears,  then,  that  quite  independently  of  structural  cliaracter,  the  I'ieridae  pos- 
sess specialities  of  colour,  of  marking,  and  of  form  of  wing,  which  in  their  combinations 
mark  them  out  as  a  natural  and  somewhat  isolated  group ;  and  strikingly  illustrate 
the  stability  of  type  that  sometimes  obtains  in  what  we  usually  deem  unimportant 
and  very  variable  characters.  At  the  same  time  it  is  to  be  noted  that  in  the  important 
structural  character  of  the  neuration  of  the  wings,  few  families  exhibit  so  many  modi- 
fications. .  .  .  The  form  and  texture  of  the  wings  also  seem  very  subject  to  modittcation 
within  certain  limits,  as  is  well  seen  by  comparing  the  delicate,  elongate  forms  of 
Leptalis  and  Leucophasia  with  the  strong  and  compact  Callidi-yas  and  Colias;  and  in 
colouration  no  contrast  can  be  greater  than  tliat  between  such  genera  as  Euterpe  and 
Gonepteryx.  Perhaps,  too,  there  is  no  family  more  generally  and  uniformly  distributed 
over  the  whole  earth.  Pieridae  inhabit  tlie  deserts  of  Arabia  as  well  as  the  tropical 
forests ;  they  sport  about  the  snows  of  the  Himalayas  and  roam  over  the  icy  plains  of 
Siberia.  The  variety  of  conditions  to  which  they  are  subject  is  therefore  as  great  as 
can  well  be  conceived,  and  the  considerable  generic  diversity  that  exists  among  them 
probably  indicates  a  great  antiquity  for  the  group,  yet  the  ever  fluctu.ating  characters 
of  colour,  form  and  marking  have  nevertheless  their  strict  limits  whicli  they  In  no  case 
overpass. 

"They  are  very  pretty,  graceful  butteriiies,  says  Trimen,  "with  a 
tolerably  swift,  irregular  flight.  They  seldom  rise  to  any  height  and  settle 
very  frequently  on  flowers."  The  tropical  species,  however,  fly  higher, 
"now  on  the  tops  of  the  trees,  now  down  near  the  ground"  (Collingwood), 
though  they  have  apparently  the  same  swift  yet  uncertain  flight  most  re- 
sembling that  of  their  brethren  the  Papilioninae.  Above  all  other  butter- 
flies they  show  a  fondness  for  simple  moisture,  the  males  particidarly 
collecting  in  amazing  numbers  on  the  margins  of  pools  and  streams.  Two 
accounts  of  this  quoted  by  Distant  from  others  I  am  impelled  to  repeat 
here.  The  first  is  the  experience  of  an  entomologist,  M.  C.  Piepers  in 
Celebes : — 

My  companion  suddenly  exclaimed,  as  we  wei'c  crossing  a  nearly  dry  brook,  "Oh, 
look  what  a  beautiful  (lower  I"     And  on  looking  where  he  pointed  I  saw  in  the  bed  of 
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the  stream,  iimuii<;st  the  damp  Kravcl,  n  beautiful  ornufje-coloured  llower  with  a  white 
eentro,  about  teu  oentlniotros  in  iliameter.  The  straii-reiiess  of  the  occurrence  led  uie 
to  step  nearer  lu  ortler  to  observe  It  more  closely,  when  what  did  I  see? — the  llower 
consisted  of  two  concentric  rlnjts  of  butterlllos  (Callldryas  scyllaLlnn.),  which  had 
closed  their  wlnjjs  (which  are  yellow,  and  orange  beneath),  and  were  busily  sucking  up 
the  moisture  from  the  ilanip  sand,  and  thus  represented  In  the  most  closely  deceptive 
manner  the  petals  of  a  Mower.  They  surrounded  live  of  another  white  species  of 
Pieris  sliriilarly  occupied,  which  thus  seemed  to  form  tlie  white  centre  of  the  (lower. 
1  still  ri'uiember  tlie  ama/.ement  of  my  travelling  conipanlon.  when  on  my  nearer  ap- 
proach tlie  whole  Mower  dissolved  Into  a  swarm  of  butterMies. 

It  was  pr(>l)alily  I'ierliuie.  or  principally  InitterMios  belonging  to  tliat  subfamily, 
which  surprised  and  delighted  Mr.  K.  L.  .\rnold  In  Southern  India,  on  one  of  his  ex- 
cursions In  the  dry  season.  He  graphically  relates  that  he  "came  upon  a  quiet  nullah 
meandering  through  the  jungle.  The  bed,  by  chance,  just  there  was  broad  and  sandy, 
and  the  stream  a  single  thread  that  seemed  every  moment  In  danger  of  vanisliing. 
But  to  my  astonished  eyes  the  whole  place  appeared  a  garden  of  flowers  of  a  thousand 
colours,  and  crowded  so  close  by  the  water  that  thcsand  could  scarcely  be  seen.  I  looked 
and  looked  again,  and  then  stepped  down  to  observe  the  parterre  closer;  but  as  I 
did  so  these  animated  blossoms  sprang  into  the  air  in  a  huge  cloud,  .and  the  truth  was 
plain  that  they  were  a  countless  host  of  thirsty  butterflies,  collected  from  the  forest 
all  round  to  drink  at  this  thread  of  liquid."     (Khopalocera  Malayana,  284-285.) 

Perhaps  partly  in  consequence  of  these  habits  of  assembling,  but  more 
probably  from  some  immunity  from  attack,*  no  other  subfamily  of  butter- 
flics  presents  so  many  instances  of  swarming  propensities,  of  actual  migra- 
tions and  of  destructive  tendencies,  none  where  the  individuals  of  a  species 
are  so  generally  niuiierous.  They  are  the  only  foes  to  our  vegetable  gar- 
dens, wliirli  is  the  more  marked  as  the  caterpillars  of  the  injurious  species 
do  their  work  for  the  most  part  ■■singly  and  not  in  companies.  As  this 
to()ic  will  l)e  referred  to  at  length  in  an  excursus,  a  few  pages  further  on, 
and  will  be  illustrated  at  several  points  within  the  subfamily,  it  need  not  be 
further  discussed  here.  It  may  be  mentioned,  however,  that  Wallace 
suggests  that  it  may  be  their  congregating  habits  that  "lead  to  their  being 
frecjuently  carried  off  by  winds,  and  it  is  thus,  perhaps,  (hat  some  of  the 
species  have  so  wide  a  range  and  offer  such  perplexing  variations."  Yet 
how  rarely  this  is  true  appears  in  his  paper  on  the  Pierinac  of  the  Indian 
and  Australian  region,  in  which  27SI  species  are  catalogued.  Here  he 
finds  but  six  common  to  these  countries  and  the  palaearctic  region .  These 
279  are  nearly  equally  distributed  between  the  Indian  and  Australian 
regions,  a  slight  preponderance  being  shown  in  favor  of  the  former,  while 
less  than  a  scorn  arc  common  to   the  two  districts. 

The  eggs  arc  iiiucli  taller  tlian  l)road,  taller  than  those  of  any  other 
group  of  butterflies,  even  fusiform,  and  are  always  vertically  ribbed. 
They  are  almost  invariably  laid  singly,  but  sometimes  in  open  clusters. 
The  juvenile  caterpillars  arc  furnished  with  club-shaped  hairs,  varying  in 

•  It  is  stated  (sec  Psyche  iii :  47)  that  ninety  field  was  almost  clear,   but  two  ducks  died 

duek.'<  were  once  turned  into  a  European  cab-  after  an  hour.    The  next    morning  twenty 

bagc   (ielil    infested   with   the  caterpillars  of  were  found  dead,  and   alto^^ether  fifty-three 

Mancipium  brassieae.    In  one  afternoon  (he  perLuhed. 
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leniTtli.  Tlie  mature  caterpillars  have  a  small  head  and  are  uniformly 
cylindrical,  slenderer  than  usual,  and  almost  invariably  sparsely  pilose, 
with  very  short  hairs  ;  some  exotic  species  have  long,  scattered  hairs. 

They  feed  exclusively  on  polypetalous  plants  and  almost  wholly  on 
Lesjuminosae  and  Crucifcrao ;  sometimes  the  neirjliborin"'  families  are 
selected.  They  are  generally  solitary,  or  at  most,  where  the  eggs  are  laid 
in  open  clusters,  as  in  Mancipium  brassicae,  semigregarious.  But  there 
are  others  which  are  strictly  social,  such  as  Aporia  crataegi  of  Europe, 
where  the  caterpillar  lives  in  company  beneath  a  web  spread  over  the  haw- 
thorn bushes  ;  and  a  Mexican  species,  Eucheira  socialis,  found  at  an  ele- 
vation of  3200  metres  above  the  sea,  whei'e  the  nest,  as  described  by 
Humboldt  and  Westwood,  is  eight  inches  long,  and  made  of  tougli  layers 
of  parcliment-like  silk,  which  Humboldt  says  can  be  used  as  writing  paper, 
and  indeed  was  used  as  such  by  the  early  Spanish  fathers  ;  it  is  suspended 
from  a  tree  and  has  a  hole  in  the  bottom  for  the  entrance  and  exit  of  the 
caterpillars  ;  within  this  sac  they  undergo  their  transformations,  and  being 
thus  protected  the  chrysalids  are  attached  to  the  inner  walls  by  their  hinder 
extremity  only,  having  no  need  of  the  supporting  girth  that  is  otherwise 
invariably  used  througliout  this  family.  Mr.  Auguste  Salle  opened  a  nest 
wiiich  he  brought  to  Paris  from  Mexico,  and  showed  me  the  chrysalis 
skins  iianging  in  profusion,  just  as  they  are  depicted  in  Professor  West- 
wood's  plate  ;  there  was  certainly  no  sign  of  a  girth.  Rambur  (Faune 
ent.  Andal.,  249)  says  that  the  caterpillar  of  Zegris  eupheme  spins  a  sort 
of  strong  gauze  envelope,  within  which  the  chrysalis  hangs  b}'  its  hinder 
extremity  and  is  further  supported  l)y  an  almost  invisible  band  around  the 
body . 

The  chrysalids  may  be  distinguished  at  a  glance  from  all  other  buttei-fly 
pupae  (excepting  some  Libytheinae  and  Hesperidae)  by  the  presence  of  a 
single  pointed  projection  in  front ;  sometimes  this  is  excessively  long, 
often  curved  upward,  and  occasionally,  as  in  the  Anthocharidi,  the  exten- 
sion of  the  abdomen  forms  a  similar  prolongation  at  the  other  extremity, 
80  that  the  whole  presents  an  oddly  bisymmetrical  appearance  ;  tlie  chrys- 
alis is  frequently  bent  backward  and  the  edges  of  the  wing-cases  often  pro- 
ject beneath.  Nearly  all  the  chrysalids  of  this  subfamily  are  I'emarkable 
for  their  imitations  of  the  colors  of  their  surroundings,  sometimes  even  of 
the  form  of  seed-vessels  or  leaves  of  the  food  plant  of  the  caterpillar,  and 
have  been  the  subject  of  some  curious  experimentation  in  this  direction,  as 
will  be  elsewhere  descriljed. 

The  insects  of  this  subfamily  are  generally  double  brooded  or  polygo- 
neutic,  and  may  pass  the  winter  in  any  stage  excepting  that  of  the  egg. 
The  butterflies  live  in  the  open  country, — Wallace  calls  them  "open  ground 
butterflies";  and  Bates  speaks  of  them  as  "a  conspicuous  feature  in  the 
fauna  of  temperate  latitudes" ;  certainly  they  are  here  familiar  sights  to 
every  one. 
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Mimicry  in  this  yroup  is  tVoqueiit  ami  often  almost  complete.  "The 
genus  Leptalis,"  writes  Bates  (Joiirii.  cut.,  1M()1),  "was  supposed,  both 
by  Boisduval  and  Doiibloday,  to  have  a  real  atHnity  with  the  Ilcliconidae, 
as  the  species  not  only  resemble  that  family  in  shape,  markings  and  colours, 
but  they  also  have,  as  Doubleday  states,  a  structural  similarity  to  species 
of  Ithomia  (a  Heliconideous  geiuis)  in  tlie  niiiration  of  tiic  winiis.  The 
two  groups  furnish  a  most  curious  instance  of  deceptive  analogical  resem- 
blance. There  is,  in  truth,  the  widest  possil)le  difference  between  the  two 
in  all  essential  characters  of  affinity — a  fact  which  a  careful  study  of  the 
legs  in  the  Hhopalocera  will  satisfactorily  prove.  .  .  .  The  species  [of  Lep- 
talis] in  the  Amazon  region  are  also  extremely  rare  ;  they  inhabit  the 
shades  of  the  forest,  and  mimic  the  different  species  of  the  dominant 
group  Heliconinae,  in  whose  company  they  are  always  found,  thus  sug- 
gesting the  idea  that  it  is  only  by  means  of  this  close,  adaptive  resem- 
blance that  they  escape  total  extinction." 

Several  fossils  belonging  to  this  subfamily  have  been  found  in  the  tcr- 
tiaries  of  Croatia  and  southern  France,  and  a  single  one  in  the  beds  of  a 
similar  age  in  Colorado. 

Table  of  tribes  of  Pierinae,  based  on  the  egg. 

Egg  distiiK-tly  fu^siforln.  roiiiulcil  at  each  end,  the  baseat  most  scarcely  more  than  half  as  broad 

as  the  nikiille ;  vertical  ribs  very  slightly  elevated,  delicate,  generally  numerous 

Rhodoceridl. 
Egg  obscurely  fusiform,  the  base  tapering  but  little,  truncate,  generally  three-quarters  the 
width  of  the  middle;  vertical  ribs  distinct,  sliari)  and  moderately  prominent,  and  compara- 
tively few  in  number. 

Summit  of  egg  distinctly  rounded Anthocharidi. 

Summit  of  egg  distinctly  truncate Pieridl. 

Table  of  tribes,  based  on  the  caterpillar  at  birth. 

Uppermost  serially  ranged  appendages  of  body  approximated  in  laterodorsal  rows. 

Dermal  appendages    conspicuously  longer  at  the  extremities  of  the   body   than   in   the 

middle Rhodoceridl. 

Dermal  appendages  of  nearly  uniform  length  throughout  the  body Pleridi. 

Uppermost  serially  ranged  appendages  of  body  widely  separated  in  rows  not  higher  than  a 
supralatcral  line Anthocharidi. 

Table  of  tribes,  based  on  the  mature  caterpillar. 

Either  all  the  hair  supporting  papillae  of  the  body  are  of  equal  or  subequal  size,  or  the  larger 
ones  are  numerous  and  arranged  in  transverse  and  not  longitudinal  series;  longitudinal 
markings  comparatively  rare;  body  tapering  forwardiii  front,  the  front  pair  of  legs  notic:e- 

ably  smaller  than  the  succeeding Rhodoceridi. 

The  hair  supporting  papillae  are  of  unequal  size,  the  larger  generally  conspicuous,  moderate 

in  number  and  arranged  in  longitudinal   and  (excepting  on   the  thoracic  segments)  not  in 

transverse  series;    longitudinal   markings  conqiaratively  common;    body   scarcely  tapering 

forward  in  front,  the  front  pair  of  legs  only  slightly  smaller  than  the  others. 

Whole  body  comparatively  slender;  head  much   broader  than  high;  abdominal  segments 

usually  divided  into  seven  sections Anthocharidi. 

Whole  body  comparately  stout ;  head  scarcely  ornot  at  all  broader  than   high;  abdominal 
segments  divided  into  six    sections Pieridl. 
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Table  of  tribes,  based  on  the  chrysalis. 

Wing  cases  decidedly  protuberant  below  the  general  course  of  the  under  surface  of  the  body; 
1  tonf,'ue  and  antennae  not  nearly  reaching  the  uncovered  part  of  the  abdomen :  carinae  of 
boily  rarely  raised  to  abrupt  angles  or  points. 
Anterior  and  posterior  halves  of  body  heteroniorplious,  sometimes  the  one,  sometimes  the 

other  the  slenderer,  the  head  usually  well  distinguished  from  the  frontal  prominence 

Rhodoceridi. 
Anterior  and  posterior  halves  of  body  honiomorphous,  the  former  the  slenderer,  the  bead 

scarcely  distinguishable  from  the   frontal  prominence Anthocharidi. 

Wing  cases  not  protuberant  below  the  ventral  line;  tongue  and  antennae  reacbing  the  un- 
covered part  of  the  aljdomen;  cariuae  of  body  generally  raised  to  sharp  projections,  espe- 
cially about  the  middle  of  the  thorax,  and  the  basal  half  of  the  abdomen Pierldi. 

Table  of  tribes,  based  on  the  immjo. 

Antennae  gradually  increasing  in   size,  the  club  ill-defined,  slender,  cylindrical   and  apically 

subtruncate;  palpi  stout,  the  apical  joint  short;  prevailing  colors  yellow Rhodoceridi. 

Antennae  with  a  distinct,  broad,  subspatulate,  depressed  club;  palpi  slender,  the  apical  about  a-s 
long  as  the  middle  joint;  prevailing  colors  white. 
Third  subcostal  ncrvure  of  fore  wing  forked  near  the  middle;  precostal   uervure  of  hind 
wing  straight;  middle  tibiaeshorterthan  femora;  eighth  abdominal  segment  posteriorly 

prolonged  above  in  the  male Anthocharidi. 

Third  subcostal  uervure  of  fore  wings  forked  at  extreme  tip  only;  precostal  nervure  of 
hind  wings  strongly  bent  outward;  middle  tibiae  at  least  as  long  as  femora;  poste- 
rior margin  of  eighth  abdominal  segment  entire  or  notched  above  in  the  male 

Plerldl. 

TRIBE  RHODOCERIDI. 

YELLO"WS    OR    RED-HORNS. 

Danai  flavi  Wiener  Verzeichniss.  Rhodoceridae  Duponchcl ;  Rhodoceridi  (pars) 

Fugacia-t-Fidelia  Hiibner;  Fugacia  Scudder.  Stephens. 

Colianae  Swainson. 

Seven  gold  butterflies  flitting  overheail. 

Lillipnt  Levee. 

Imago.  Prevailing  colors  yellow  and  orange,  marked  with  black.  Head  :  Front  but 
little  and  always  irregularly  tumid ;  antennae  moderately  stout,  equal  to  or  shorter 
than  the  abdomen  in  length,  the  club  ill-defined,  increasing  in  size  very  gradually, 
cylindrical  or  depressed,  long  and  rather  slender;  palpi  very  short,  less  than  half  as 
long  again  as  the  eye,  moderately  stout,  with  a  very  thin  and  short  fringe  of  hairs,  if 
any ;  apical  joint  minute,  the  basal  extraordinarily  large,  at  least  as  long  as  the  middle 
joint  and  sometimes  more  than  twice  as  long.  Patagia  long  ,aud  slender,  the  posterior 
lobe  considerably  elongated  ;  the  third  branch  of  the  subcostal  nervure  of  fore  wings 
with  a  long  fork;  precostal  nervure  of  the  hind  wings  very  short  or  altogether 
wanting ;  middle  tibiae  of  the  male  shorter  than  the  femora.  Eighth  abdominal  seg- 
ment of  male  prolonged  above,  usually  as  a  distinct  hook,  but  sometimes  as  a  lami- 
nate expansion ;  hook  of  upper  organ  of  appendages  small ;  posterior  edge  of  clasps 
produced  once  or  twice  to  a  point,  usually  incurved. 

Egg.  Tall  and  very  slender,  pretty  regularly  fusiform, only  larger  below  than  above, 
the  summit  delicately  rounded,  the  vertical  ribs  pretty  numerous,  not  high,  but  deli- 
cate and  distinct. 

Caterpillar  at  birth.  .\ppcndages  of  body  rather  or  very  short  and  expanding 
greatly  at  tip  into  a  wine-glass  or  club  shaped  bulb  almost  or  quite  as  broad  as  long; 
the  uppermost  series  laterodorsal,  longer  at  the  extremities  of  the  body  than  on  the 
middle  segments. 
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Mature  catarpiUar.  IK-nil  siiiiilli'i-  tliiiii  any  pnrt  of  the  Ixxly.  Sc!;iiioiils  diviilcd 
Into  six  Iransverse  Mccttons;  body  covered  iinlfonnly  witli  e(iual  inlnnto  warts,  omit- 
ting oai-li  a  short  li:i)r,  or  If  unei|ual  the  larger  are  raii!;cd  In  transvursv  and  not  lonKl- 
tndlnal  series:   front  pair  of  lojis  notU-oably  shortiT  tlian  the  others. 

Chrysalis,  rroniinoncos  of  the  IkmIv  jjenerally  roiindrd  ;  under  s\irrace  swollen 
at  the  ndddle  by  the  protnberanec  of  the  wlnj;s;  lateral  rld^e  hichidin;;  the  nppcr 
edi:e  of  the  whins;  apical  portion  of  tho  wings  tuuchln-^  each  other,  both  antennae 
and  tongne  falllii!;  short  of  their  apex. 

The  butterHies  of  this  tribe  are  iisiiiilly  of  iiieiliiiiii  size  thoiigli  more 
viiriiible  thiin  other  tribes  of  Pierinae  and  their  colora  are  different  sliades 
of  yellow,  marked  with  l)Iack.  They  are  soniewliat  aimndaiit  in  the  tem- 
perate zones  and  generally  very  niuiieroiis  in  individuals,  ^^'allaee,  writ- 
ing of  the  Aiiuizons,  says  (Travels,  t!5)  : — "The  insects  most  abundant 
were  the  yellow  butterHies,  which  often  settled  in  great  numbers  on  the 
beach,  and  when  disturbed  rose  in  a  body,  forming  a  complete  yellow  and 
orange  tliittering  <'loiid." 

So,  too,  in  our  own  country  Doubleday  writes  (Arc.  ent.,  i :  144)  that 
he  has  seen  in  Illinois,  in  the  autumn,  philodice,  coesonia,  nicippe,  lisa  and 
eubule  "in  groups,  literally  of  hundreds  (the  first-named  insect  generally 
making  ninetcen-twentieths  of  the  company),  on  a  space  not  six  feet 
square.  The  philodices  sit  with  their  wings  over  the  back,  in  rows,  quite 
close  together,  in  fact  sometimes  touching  each  other,  thirty  or  forty  in  a 
row."  (iosse  writes  of  West  Indian  butterflies  (Ann.  mag.  nat.  hist.,  [2J 
ii:  114)  :— 

The  liabit  which  the  yellow  Picridae  have  of  resorting  in  numbers  to  the  margin  of 
water  is  common  to  the  Jamaican  species  as  well  as  their  fellows  in  other  parts  of 
the  world.  During  the  rainy  season,  when  tlie  afternoon  showers  fill  the  hollows  of 
the  highways  with  broad  but  shallow  pools  which  the  intense  morning  sun  eitlier  wholly 
or  in  part  dries  up.  one  may  see,  towards  the  middle  of  the  day,  each  little  patch  of 
slushy  mud  surrounded  by  a  yellow  fringe  composed  of  a  multitude  truly  surprising, 
of  these  butterHies,  large  and  small,  chieHy  Callidryas  and  Terias,  which  sit  on  the 
very  edge  of  the  water,  side  by  side,  their  wings  erect  and  closed,  and  their  long 
suckers  protruded  and  busily  extracting  the  moisture.  For  the  most  part  a  consider- 
able number  on  the  wing  are  hovering  about  the  spot,  some  alighting  and  some  rising 
every  moment.  If  compelled  to  take  flight,  which  they  do  very  reluctantly,  the  multi- 
tude of  yellow  wings  that  in  a  moment  throng  the  surrounding  air  is  quite  astonishing 
and  forms  a  very  pleasant  sight. 

The  flight  of  the  butterflies  is  much  stronger  and  more  rapid  than  that 
of  the  other  groups  of  Pierinae — hence  Hiibner's  excellent  name  for  thcni. 
The  wings  of  the  males  are  frequently  bordered  witli  patches  of  slightly 
elevated  scales,  causing  a  peculiar  lustreless  appearance  nearly  unknown 
in  the  other  groups  of  Pierinae.  The  eggs  are  always  laid  singly  and 
are  of  extraordinan,-  height  and  slendemess.  The  caterpillars  feed  almost 
exchisivelv  on  Leguminosae.  The  chrysalids  are  not  so  elongated  as  in 
the  Anthocharidi,  more  rounded  and  less  angulated  than  those  of  the 
Pieridi  ;  their  wing  cases  protrude  beneath  (often  strongly),  giving  the 
body  a  bent  appearance. 
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The  fossil  remains  of  a  butterfly  belonging  to  this  group,  Collates 
proserpina  Scudd.,  has  been  found  in  the  tertiarics  of  Aix,  France  ;  and 
another,  long  known  as  a  Vanessa,  under  the  name  of  pluto  Heer,  in  the 
miocene  of  Croatia. 

Table  of  genera  of  Bhodoceridi,  based  on  the  egg. 

Vertical  ribs  comparatively  few  (less  than  twenty)  anj  distant. 

Base  much  broader  than  summit,  the  egg  not  more  than  twice  as  high  as  broad.  Callidryas. 

Base  hardly  broader  than  summit,  the  egg  two  and  a  half  times  higher  than  broad 

Eurymus. 
Vertical  ribs  very[numerous  (thirty  or  more)  and  approximated. 

Hardly  more  than  three  times   higher  than  broad,  considerably  broader  at  base  than  at 

summit Eurema. 

Three  and  a  half  times  higher  than  broad,  not  much  broader  at  base  than  at  summit. 

Xanthidia. 

Table  of  genera,  based  on  the  caterpillar  at  birth. 

Appendages  of  body  as  long  as  the  segments  that  bear  them Euruma. 

Appendages  of  body  no  longer  than  the  section  of  the  segments  upon  which  they  are  seated. 

Eurymus. 
Callidryas  and  Xanthidia  unknown. 

Table  of  genera,  based  on  the  mature  caterpillar. 

Hair   bearing  papillae  both  of  body  and  head  moderately  conspicuous,  distinctly  elevated, 
higher  than  broad;  head  relatively  narrow. 
Larger  papillae  arranged  in    a   single    transverse  row  on  each    subsegraent  and   much 

greater  than  the  smaller  ones ;  first  thoracic  legs  exceptionally  short Callidryas. 

Larger  papillae  not  detinitely  ranged   transversely,    nor  much  larger  than  the  smaller 
papillae;    first    pair   of  legs  shorter  than  the  others  but  not  to  so  great  a  degree  as 
in  Callidryas. 
Papillae  of  head  comparatively  large,  very  high  and  numerous,  the  largest  of  greater 

diameter  th.an  the  Largest  ocelli Xanthidia. 

Papillae  of  head  comparatively  small,  moderately  high  and  sparsely  distributed,  the 

largest  smaller  than  the  ocelli Eurema. 

Hair  bearing  papillae  whether  of  head  or  body  mere  raised  points,  not  distinctly  higher  than 
broad ;  head  relatively  broad Eurymus. 

Table  of  genera,  based  on  the  chrysalis. 

Ventral  protuberance  of  wings  doubling  the  depth  of  the  body ;  frontal  process  trebling  or 
more  than  trebling  the  length  of  the  head  above. 
Anterior  axis  of  body  bent  at  an  angle  of  120°  with  the  posterior  axis;  fourth  abdominal 

segment  with  a  distinct,  sharp,  supralateral  carina Callidryas. 

Anterior  and  posterior  axes  of  body  in  nearly  a  straight  line ;  suprastigmatal  region  of 
fourth  abdominal  segment  with  no  di.stinct  carina,  at  most  a  broad  swelling. Xanthidia. 
Ventral  protuberance  of  wings  not  doubling  the  depth  of  the  body;  frontal  process  only  doub- 
ling or  less  than  doubling  the  length  of  head  above. 
Head  above  including  frontal  process  twice  as  long  as  the  prothorax,  the  process  slender, 

acuminate;  cremaster  scarcely  channelled  above Eurema. 

Head  above  including  frontal  protuberance  not  more  than  half  as  long  again  as  the  protho- 
rax, the  protuberance  slightly  less  than  rectangular;  cremaster  deeply  channelled  above. 

Eurymus. 
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Table  of  ijenera,  hasedoH  the  imago. 

Club  of  iinuimiu'  cyliiulrirul,  subtrlquetnil,  n|)loiilly  truneiitr. 

Miilillo  joint  of  pttlpl  liiit  mile  loii;,'or  lliaii  liroiul;  cestui  margin  of  fore  wln^H  convex 
tlirouj;liout ;  tlie  inner  lunrgln  sinuate;  ueconU  superior  subcostal  ncrvule  arisini;  before 

llie  tip  of  tbe  cell Ciilliilryas. 

MKldIo  joint  of  palpi  fully  twleo  ns  long  as  broad ;  coHtiil  margin  of  fore  wing  siraiglit  in 
tbe  iniibllc  bulf ;  tbe  inner  margin  Birulgbt;  second  superior  subcostal  ncrvule  arising 

beyond  tbe  tip  of  tbe  cell Eurymus. 

Club  of  antennae  distinctly  dejiresscd,  apically  tapering  to  a  roundcil  point. 

Ilind  femora  only  about  tbrce-liftbs  as  long  as  tbe  middle  femora Xanthidla. 

Hind  femora  about  three-fourths  og  long  as  the  middle  femora Kurema. 

CALLIDRYAS  BOISDUVAL  AND  LECONTE. 

Callidryos  Bolsd.-LeC,  Lip.  Aml^r.  sept.,  73  (l(<29-;50).      Type.—I'npilio  enbute  Linn. 

Behold  again,  with  saffron  wing  superb. 
The  giddy  buttcrtly.     Keleased  at  length 
From  his  warm  winter  cell,  be  mounts  on  high, 
No  longer  reiilile,  Init  endowed  with  iilumes. 
And  through  tbe  blue  air  wanders;  pert,  alights, 
And  seems  to  sleep,  but  from  tbe  treacherous  hand 
Snatches  his  beauties  suddenly  away 
And  zigzag  dances  o'er  the  flowery  dell. 

HURDIS. 

Imago  (56:  1).  Head  rather  larpre,  covered  with  rather  short,  very  close  hairs, 
having;  a  tendency  to  form  transverse  tufts.  Front  depressed  above,  tumid  on  the 
sides  and  beneath,  projecting  considerably  beyond  the  front  of  the  eyes;  on  the  upper 
half  is  a  slender,  longitudinal,  median  ridge,  rather  briefly  bifld  at  tlie  upper  extremity 
next  the  hinder  edge  of  the  antennae,  expanding  considerably  at  the  lower  extremity ; 
the  fullness  of  the  sides  is  limited  by  a  distinct,  rather  abrupt,  semicircular  ridge, 
hollowed  broadly  in  front  of  each  antenna;  as  broad  as  high,  nearly  as  broad  as  the 
eye  on  a  front  view,  the  sides  scarcely  diverging  upward ;  upper  border  extending  rattier 
narrowly  between  the  antennal  pits,  and  following  their  curve;  edge  of  pits  a  little 
rounded;  lower  border  raised  a  little  in  the  middle,  very  broadly  rounded,  almost 
straight.  Vertex  rather  depressed,  a  little  and  broadly  tumid  along  the  middle,  the 
upper  outer  corners  produced  a  little  forward  and  gibbous ;  anterior  border,  excepting 
the  corners,  straight,  falling  abruptly  so  as  to  form  a  slightly  elevated  ridge.  Eyes 
angulated  next  the  front  border  of  the  antennae,  large,  full,  naked.  Antennae  in- 
serted in  the  middle  of  the  summit  in  distinct,  deep  pits,  open  toward  the  eyes,  sepa- 
rated from  eacli  other  by  a  space  half  as  bro-ad  as  the  antennal  pits;  of  the  length  of 
the  abdomen,  composed  of  forty-three  joints,  of  which  the  last  ten  or  eleven  form  the 
scarcely  depressed  cylindrical  club,  which  increases  so  gradually  and  little  in  tliickncss 
that  it  is  dilllcult  to  determine  its  limits ;  it  increases  slightly  in  size  to  the  very  last. 
the  terminal  joint  as  large  as  the  preceding.  t)eing  very  broadly  rounded,  almost 
abruptly  docked ;  club  less  than  twice  as  broad  as  the  stalk  and  six  or  seven  times 
longer  than  broad ;  each  joint  has,  next  the  base,  on  tlie  inner  lower  surface,  a  rather 
large,  shallow,  oval  depression.  Palpi  short  and  very  stout,  compressed,  half  as  long 
again  as  the  eye,  the  last  joint  very  minute,  the  middle  about  two-flfths  the  length  of 
the  basal  joint,  which  here  composes,  in  place  of  the  middle  joint,  the  bulk  of  the 
member,  all  furnished  with  a  heavy  broad  mass  of  closely  clustered  scales,  greatly 
compressed  in  a  vertical  plane,  tlie  upper  surface  of  the  middle  joint  l)roadest. 

Prothoracic  lobes  directed  upward  and  a  little  inward,  the  upper  surface  broadly 
and  regularly  rounded,  the  inner  upper  angle  well  rounded,  a  little  produced,  below 
tapering  greatly  ;  moderately  tumid,  but  viewed  from  above  strongly  appressed,  lenti- 
cular, the  edge  uppermost.  Patagia  rather  large,  long  and  slender,  scarcely  arched, 
a  very  little  tumid,  the  oater  margin  slightly  thickened,  nearly  four  times  longer  than 
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broad,  rather  broad  and  woU  rounded  at  base,  beyond  tapering,  especially  along  the 
outer  border,  the  apical  half  one-tliird  as  broad  as  the  base,  nearly  equal,  the  tip  nar- 
rowing and  bluntly  pointed. 

Fore  wings  (40:  2)  scarcely  two-thirds  as  long  again  as  broad,  the  costal  margin  a 
little  expanded  at  the  very  base,  considerably  convex  on  the  basal  and  apical  fourth, 
the  middle  half  rather  flattened ;  outer  margin  nearly  straight,  slightly  hollowed  near 
the  middle,  directed  ,at  scarcely  less  than  a  right  angle  to  the  extreme  part  of  the  cos- 
tal margin,  tlie  angle  scarcely  rounded  off;  inner  margin  almost  sinuous,  the  basal 
half,  or  rather  more,  gently  convex,  beyond  about  straight,  the  angle  rounded  off.  Cos- 
tal nervure  terminating  at  some  distance  beyond  the  middle  of  the  costal  border;  sub- 
costal nervure  witli  three  liranches,  the  first  arising  but  little  beyond  the  middle  of  the 
cell;  second  arising  shortly  before  the  apex  of  the  cell  and  the  third  an  equal  distance 
beyond  the  same,  forking  at  a  distance  beyond  its  base  about  equal  to  its  distance 
from  the  second ;  cell  half  as  long  as  the  wing,  slightly  longer  in  the  $  than  in  the  ? . 

Hind  wings  with  the  costal  border  pretty  strongly  and  roundly  expanded  at  the  very 
base,  beyond  which  tlie  border  is  pretty  strongly  and  regularly  convex,  the  height  of 
the  curve  before  the  middle,  and  slightly  greater  in  the  $  than  in  the  $  ;  the  outer 
border  bent  at  a  little  more  tlian  a  riglit  angle  to  the  outer  half  of  the  costal  border, 
nearly  straight  in  the  upper  third,  slightly  convex  beyond,  fuller  in  the  upper  lialf  in 
the  $  tlian  in  the  (J,  receding  ratlier  rapidly  below  the  lower  median  nervule;  the 
inner  border  very  greatly,  abruptly  and  squarely  expanded  at  the  very  base,  beyond 
straight,  receding  and  hollowed  slightly  beyond  the  tip  of  the  internal  nervure,  the 
angle  rounded  off.  Precostal  nervure  very  short,  directed  upward ;  vein  closing  the 
cell  striliing  the  subcostal  and  median  nervures  at  about  equal  distances  beyond  their 
second  divarication. 

Fore  tibiae  but  little  more  than  half  as  long  as  the  middle  tibiae;  fore  tarsi  fully  as 
long  as  the  fore  femora  and  not  mucli  shorter  than  the  middle  tarsi,  altliough  only 
two-thirds  .is  long  as  the  liind  tarsi;  hind  femora  only  one-half  (J)  or  about  three- 
fifths  (  $ )  as  long  as  the  middle  pair.  Tibiae  furnished  beneath,  near  either  side, 
with  a  row  of  not  very  frequent,  very  shoi't  and  slender  spines,  on  the  sides  and  upper 
surface  with  numerous,  very  similar  spines  at  somewhat  similar  distances  apart.  On 
the  sides  disposed  with  some  regularity  in  distant,  rather  obscure  rows ;  furnished  at 
the  tip  beneath  with  a  pair  of  rather  short,  slender,  equal,  apically  tapering  spurs. 
First  joint  of  tarsi  equal  in  length  to  the  second,  third  and  fifth  together,  the  second, 
fifth,  third  and  fourth  diminishing  regularly  in  size  in  the  order  mentioned;  all  the 
joints  furnished  with  numerous  small,  slender  spines  over  the  wliole  surface,  disposed 
In  irregular  rows  above  and  on  tlie  sides,  in  four  nearly  equidistant,  very  regular  rows 
beneath,  the  apical  spines  of  each  joint  in  tlie  outer  rows  very  sliglitly  larger  than  the 
others;  claws  rather  large,  widely  spreading,  .slender,  compressed,  strongly  curved, 
each  bifid  for  nearly  half  its  length,  the  inner  brancli  parting  from  the  other  and  curv- 
ing still  more  strongly,  both  finely  pointed;  paronychia  simple,  consisting  of  a  long 
and  broad  quadrate  lobe  outside  of  the  claw,  as  long  as  it  and  concealing  it  laterally ; 
pulvillus  of  medium  size,  longitudinally  obovate,  projected  nearly  to  the  tip  of  the 
claw  on  a  slender  pedicel. 

Second  abdominal  segment  one-fourth  as  long  again  as  tlie  first  or  third,  the  latter  a 
little  longer  of  the  two;  beyond,  the  segments  decrease  regularly  in  length  until  the 
eightii  is  reached,  which  in  tlie  male  is  broadly  produced  above  to  a  convex,  rounded 
plate,  making  this  segment  nearly  equal  to  the  fifth,  sixth  and  seventh  together. 
Hook  of  upper  organ  of  male  stout,  strongly  compressed,  tapering  at  the  base  and 
well  arched.  Clasps  tapering  a  little,  very  deeply  and  almost  squarely  excised  at  the 
upper  posterior  angle,  to  half  the  depth  of  the  apex,  and  at  either  limit  of  the  ex- 
cision produced  to  a  laminate  tooth;  within,  near  the  centre,  an  inward  directed, 
rather  stout,  cylindrical  finger,  beset  with  prickles. 

Egg.  Subfusiform  liut  liroadly  rounded  at  base,  so  as  to  be  only  twice  as  liigh  as 
broad,  witli  slight,  vertical  ribs  and  coarse  and  distinct  transverse  lines. 

Mature   caterpillar.     Head   rounded   quadrate,   a   little   broader  than   high,   well 
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domed  above,  flattened  beneath,  scarcely  coniprfsseil  laterally,  broadest  at  the  summit 
of  the  triangle;  scarcely  deeper  below  than  above,  the  front  nowhere  appressed,  tlie 
median  snture  distinctly  impressed  on  the  snmmit;  covered  pretty  uniformly  and  not 
abunilautly  with  tubercules  of  two  distinct  sizes,  the  largest  as  large  as  the  largest 
ocelli  and  occupying  principally  the  summit,  each  giving  rise  to  a  minute  hair,  whicli 
excepting  on  the  cheeks,  is  short  and  partially  recumbent.  Triangle  less  than  half 
as  high  as  broad,  reaching  a  little  above  the  middle  of  tlie  front.  Antennae  with  the 
tlrst  joint  moderately  large,  conical  (?),  the  third  al)outhalf  as  long  again  as  broad, 
narrowed  at  tlie  tip  and  bearing  a  long  and  a  short  bristle,  the  former  many  times  longer 
than  the  joint.  Ocelli  six  in  nundier,  four  of  tliem  large  and  prominent,  arranged  in  a 
gentle  curve,  the  convexity  forward,  at  equal  distances  apart,  except  that  the  lowest 
is  removed  a  little  downward ;  the  otlier  two  posterior  ones  are  a  little  smaller, 
arranged  as  in  Eurymus.  Labrum  not  large,  shallowly  and  angularly  emarginate  in 
front.     Mandibles  small. 

Body  cylindrical,  everywhere  larger  than  the  head,  tapering  a  little  forward  from 
the  middle  of  the  second  thoracic  segment,  and  bacl^ward  on  the  last  two  abdominal 
segments.  Each  segment  divided  into  subequal  parts,  exactly  as  in  Eurymns,  but  in 
addition  to  the  minute,  hair-emitting  tubercules  of  that  genus,  there  are  a  smaller  num- 
ber of  larger  tubercles,  one  transverse  row  to  each  division  of  the  body.  Spiracles, 
legs  and  prolegs  much  as  in  Eurymus,  tlie  front  pair  of  legs  considerably  less  than 
half  as  long  as  the  others. 

Chrysalis.  Body  cylindrical,  tapering  at  both  extremities,  its  form  masked  by 
being  l)ent  upward  in  front,  between  thorax  and  abdomen,  at  an  abrupt  angle  of  45°, 
and  by  the  immense  extent  of  the  wing  cases,  wliich  form  a  protuberant,  broad, 
rounded  and  cuneiform-compressed  lobe  beneath.  Though  angulated  and  slightly 
protuberant  at  the  basal  wing  tubercle,  the  body  is  nearly  of  equal  width  from  here  to 
the  fourth  abdominal  segment;  behind  this  the  l)ody  begins  to  taper,  at  first  slowly, 
afterwards  rapidly,  to  the  narrow-tipped  creniaster;  in  front  it  tapers  rapiilly  and 
regularly  toward  the  base  of  the  long  and  slenderly  conical  frontal  tubercle.  Viewed 
laterally,  the  inequality  in  the  size  and  form  is  excessive.  A  slight,  concave  curve 
extends  from  the  tip  of  the  tubercle  to  the  summit  of  the  mesothorax,  from  whence 
the  line  descends  in  a  reverse  sense  to  the  end  of  the  thorax,  beyond  which  it  is  nor- 
mal; beneath,  a  broad,  J-shaped  curve  extends  from  the  base  of  the  frontal  tubercle  to 
the  tennination  of  the  wings,  at  the  end  of  the  fourtli  abdominal  segment.  There  is 
a  distinct  but  not  prominent  mediodorsal  carina  over  the  whole  extent  of  the  body  ;  a 
similar  but  more  prominent  lateral  carina  along  the  inner  edge  of  the  wings  and  just 
above  the  spiracles.  The  eyes  are  not  at  all  protuberant,  the  whole  front  of  the  body 
scarcely  convex.  Tongue  reaching  somewhat  beyond  the  antennae,  but  not  reaching 
the  lower  portion  of  the  wing  lobe.  Preanal  button  scarcely  raised  above  the  surface, 
showing  a  couple  of  minute,  subdorsal,  conical,  pointed  tubercles,  and  behind  them  a 
pair  of  scarcely  separated,  slight,  longitudinal,  dorsal  ridges.  Creniaster  with  a 
deep,  cireular.  hollowed  pit  on  the  ventral  face,  and  a  shallower  one  on  the  dorsal  face, 
the  whole  depressed,  tapering,  truncate,  with  swollen  ridges,  with  the  field  of  booklets 
occupying  the  apical  face  and  tlie  apical  portion  of  the  inferior  face,  the  booklets 
much  as  in  Eurymus. 

This  group  and  Catopsilia,  its  Old  AYorld  representative,  are  peculiar  to 
the  tropics,  where  they  replace  the  genus  Eurymus  of  the  temperate  re- 
gions. Ciillidryas  is  twice  a.s  numerous  as  Catopsilia,  and  also  spreads  fur- 
ther north  by  means  of  the  single  species  here  described,  which  has  been 
found  even   as   far  as  the   southernmost  borders  of  New  England. 

The  butterflies  are  the  largest  of  the  subfamily,  always  exceeding  two 
inches   in   expanse.      They   are    generally  of  a    uniform   greenish  yellow. 
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often  with  orange  disks  ;  the  fore  wings  and  sometimes  the  hind  wings  of 
the  female  are  more  or  leas  heavily  bordered  with  ferruginous  tints.  The 
wings  of  the  males  are  rather  broadly  edged  above  with  raised,  mealy 
looking  scales,  sometimes  darker  than  the  ground  color.  There  is  often 
a  small  spot  at  the  tip  of  the  cell,  especially  on  the  fore  wings,  which  is 
larger  beneath  and  often  double  and  pupilled  with  silver. 

They  are  probably  double  brooded,  appearing  late  in  spring  and  again  in 
autumn ;  the  imagos  are  long  lived  and  doubtless  survive  the  winter,  as 
they  seem  to  be  found  in  warm  climates  throughout  the  year  ;  in  the 
autumn  they  swarm  in  myriads  and  having  a  powerful  flight  occasionally 
migrate  in  flocks.  Lacordaire  describes  their  flight  as  elevated  and  rapid 
and  adds  that  they  are  difficult  to  catch,  often  resting  on  the  flowers  of 
high  trees.  They  are  very  fond  of  flowers,  "rejoice  in  the  hottest  sun- 
shine and  crowd  in  dense  masses  several  yards  in  extent,  around  puddles 
and  on  sandy  beaches,  rising  in  clouds  of  yellow  and  orange  on  being 
disturbed"  (Wallace).  Bates  gives  the  following  account  of  them  on  the 
Amazons  : — 

As  the  waters  retreated  from  the  beach,  vast  numbers  of  sulphur-yellow  and  orauge 
coloured  butterflies  congregated  on  the  moist  sand.  The  greater  portion  of  them 
belonged  to  the  genus  Callidryas.  They  assembled  In  densely  packed  masses,  some- 
times two  or  three  yards  in  circumference,  their  wings  all  held  in  an  upright  position, 
so  that  the  beach  looked  as  though  variegated  with  beds  of  crocuses.  These  Calli- 
dryades  seem  to  be  migratory  insects,  and  have  large  powers  of  dissemination. 
During  the  last  two  days  of  our  voyage  the  great  numbers  constantly  passing  over 
the  river  attracted  the  attention  of  every  one  on  board.  They  all  crossed  in  one 
direction,  namely,  from  nortli  to  south,  and  the  processions  were  uninterrupted  from 
an  early  hour  in  the  morning  until  sunset.  All  the  individuals  which  resort  to  the 
margins  of  sandy  bcaclics  are  of  the  male  sex.  Tlie  females  are  much  more  rare,  and 
are  seen  only  on  the  borders  of  the  forest,  wandering  from  tree  to  tree,  and  deposit- 
ing their  eggs  on  low  mimosas  which  grow  in  the  shade.  The  migrating  hordes,  as 
far  as  I  could  ascertain,  are  composed  only  of  males,  and  on  this  account  I  believe 
their  wanderings  do  not  extend  very  far.     (Nat.  on  Amazons,  i :  249.) 

The  caterpillars,  remarks  Schomburgk,  are  sometimes  eaten  by  the 
Indians  of  British  Guiana ;  they  are  roasted  and  mixed  with  flour  made 
from  the  root  of  the  Cassava,  etc.,  and  then  baked  into  cakes  or  mixed 
with  turtle's  eggs.  The  food  of  the  larva  appears  to  be  confined  to  the 
Caesalpinieae  (Leguminosae)  and  the  chrysalids  continue  from  ten  to 
eighteen  days. 

The  eggs  are  tall,  conical  and  very  strongly  constricted  at  the  base. 

The  caterpillars  are  yellowish  green,  the  head  rather  small  and  the  sur- 
face of  the  body  more  or  less  granulated,  with  a  pale  or  colored  lateral 
stripe. 

The  chrysalids  are  similarly  colored,  strongly  curved,  dorsally  concave, 
the  wing  cases  very  large  and  protruding  extraordinarily  in  a  strongly 
rounded  curve,  and  the  anterior  extremity  produced  to  a  long,  conical 
snout. 
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EXCURSUS  XL.— AROMATIC  BUTTERFLIES. 

With  iiioiry  heart,  whose  flnshes  rise 
Ijtke  sploiKlour-winjifol  l)iitlerflics 
From  hoiievM  hoiirts  cif  tlowei-s  in  May. 

Gkrai.i)  Massky.— ii«6e  Christabel. 

Its  raiment  was  the  tliousanil  dyes 
Of  (lowers  in  the  heavenly  paradise. 

UoGO.—  Tlie  poetic  mirror. 

Fritz  Muller,  a  naturalist  who  lias  clone  much  by  his  researches  in 
various  fields  to  bring  new  evidence  in  support  of  Darwin's  theory,  aston- 
ishod  the  entomological  world  about  ten  years  ago  with  a  long  list  of 
odors  emitted  by  butterflies  and  moths.  It  had  been  known  for  a  long 
time  that  certain  butterflies  had  peculiar  odors,  but  no  one  imagined  the 
extent  and  variety  of  this  peculiarity.  And  indeed  this  is  not  altogether 
strange,  since  the  cases  known  up  to  the  present  time  are  largely  drawn 
from  tropical  butterflies,  and  the  odor  is  always  lost  after  death,  and  in 
many  cases  is  exceedingly  faint  and  fleeting.  The  study  of  the  apparatus 
through  which  the  odors  are  emitted  shows  that  three  classes  of  organs 
are  involved  in  their  production,  and  the  variation  in  intensity  of  odor  in 
different  creatures  leads  to  the  very  reasonable  belief  that  the  identical 
organs  found  in  an  immense  number  of  butterflies  where  we  can  })erceive 
no  odor,  are  also  scent  producers,  even  though  their  odors  may  be  too 
ethereal  for  human  senses. 

The  odors  produced  by  butterflies  are  very  largely  confined  to  the  male 
sex,  evidently  for  the  delectation  of  their  mates,  and  the  organs  through 
which  they  are  produced  may  be  divided  into  three  classes  :  extensible 
glands,  situated  upon  the  abdomen  ;  tufts  or  pencils  of  hairs,  found 
upon  various  parts  of  the  body,  even  including  the  legs  and  wings  ;  and 
scales  or  scale-clusters,  confined  entirely  to  the  wings.  In  the  first  class, 
that  of  extensible  glands,  we  have  the  case  of  Anosia  and  its  allies,  the 
males  of  which  can  protrude  from  the  terminal  segment  of  the  body,  as 
has  already  been  described  in  this  work,  a  sac-like  finger,  bristling  with 
hairs,  which  upon  withdrawal  are  closely  compacted  into  a  pencil.  The 
odor  emitted  by  this  organ  is  said  by  Fritz  Muller  to  be  rather  disagreea- 
ble when  the  processes  are  fully  protruded,  and  as  being  rather  faint  in 
our  species.  I  have  never  myself  experimented  with  it.  Similar  organs 
are  found  in  the  allied  Euploeinae,  of  some  species  of  which  de  Niceville 
says:  "The  males  .  .  .  may  often  be  observed  patrolling  a  small  aerial 
space,  with  the  end  of  the  abdomen  curled  under  the  body  toward  the 
thorax,  and  with  the  two  beautiful  yellow  anal  tufts  of  long  hair  distended 
to  their  fullest  extent  at  right  angles  to  the  body."  (Journ.  Asiatic  soc. 
Beng.,  liv  :  41).  So,  too,  in  the  Heliconinae  similar  organs  exist  and  that 
in  both  sexes,  and  the  odor  is  described  as   of  a  disgusting   nature.     The 
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females  of  Melete  and  Callidryas,  genera  of  Pierinae,  have  similar  oi-gau8 
in  the  female,  possessing  a  peculiar  odor,  and  the  males  of  some  species  of 
^lorjjiiinae  "are  able  to  protrude  from  the  end  of  the  abdomen  a  pair  of 
hemispherical  bodies  covered  with  short  hairs  which  produce  a  very  dis- 
tinct odor."  So,  again,  both  sexes  of  a  species  of  Didonis,  one  of  the 
Nym])halinae,  protrude  from  the  dorsal  side  of  the  abdomen,  between  the 
fourth  and  fifth  segments,  hemispherical  protuberances  which  have  a 
rather  disagreeable  and  strong  odor  ;  and  what  is  the  more  remarkable,  in 
addition  to  this,  tlie  male  of  the  same  sj)ccies  has  a  second  pair  of  similar 
protuberances,  between  the  fifth  and  sixth  segments,  which  are  white  and 
"emit  an  agreeable  odor,  com[)arable  to  that  of  heliotrope." 

With  the  second  group,  where  the  odors  have  their  origin  in  tufts  or 
pencils  of  hairs,  the  odors  at  once  change  in  general  from  a  disagreeable 
to  a  pleasant  nature.  In  the  Itliomyidi,  Fritz  iNIiiller  found  a  pencil  or 
tuft  of  long  hairs  near  the  front  margin  of  the  hind  winm  of  the  males 
which  emits  a  distinct  and  agreeable  vanilla-like  odor.  The  same  organs 
with  the  same  odor  are  occasionally  found  in  some  of  the  females,  but  the 
organs  are  never  so  large  nor  the  odor  so  strong.  In  Prepona,  one  of 
the  Nymphalinae,  there  is  a  tuft  of  black  hairs  on  the  hind  wings  of  the 
males  which  possesses  a  distinct  odor.  The  same  odor  of  vanilla  comes, 
according  to  Wood-Mason,  from  the  scent-fans  of  a  species  of  Thauman- 
tis,  a  genus  of  Morphinae,  where  they  are  situated  in  various  positions 
upon  the  upper  surface  of  the  iiind  wings  near  the  base.  Similar  tufts  of 
hairs  on  the  wings  of  the  males  of  a  species  of  Catopsilia  are  said  by  the 
same  writer  to  smell  like  jasmine  :  while  Midler  reports  that  in  some  of 
the  higher  Hesperidi  he  perceived  a  very  faint  odor  issuing  from  certain 
pencils  of  hairs  which  are  found  on  the  hind  til)iae  of  the  males  when  they 
were  expanding,  the  pencil  being  ordinarily  hidden  in  a  furrow  on  the 
ventral  side  of  the  body  between  the  tliorax  and  abdomen.  So,  too,  he 
found  in  the  males  of  a  species  of  Melete,  one  of  the  Pierinae,  al- 
ready referred  to,  a  pencil  of  hairs  not  retractile,  protruding  from  the 
ventral  side  of  the  tip  of  the  abdomen,  which  emits  "a  rather  strong 
odor,"  but  whether  agreeable  or  not  he  does  not  state.  In  addition  to 
these,  there  are  not  a  few  instances  known  in  which  the  statement  regard- 
ing the  source  of  the  odor  is  somewhat  vague,  a  gland  being  referred  to 
when  the  only  specification  of  such  an  organ  is  a  collection  of  scales  of 
peculiar  character.  On  this  account  and  because  in  certain  instances  the 
odor  of  such  collections  of  scales  is  plainly  due  to  the  scales  themselves 
and  not  to  the  pouch  in  whicli  or  the  surface  upon  which  they  may  occur, 
I  prefer  to  class  all  these  instances  in  the  third  group. 

This  includes  odors  emitted  by  scales  or  clusters  of  scales.  In  all  in- 
stances, so  far  as  known,  these  are  confined  to  the  male  sex,  the  scales 
themselves  or  the  patches  being  similarly  restricted.     Thus  we  find  a  spe- 
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cies  of  Antirrhea,  one  of  tlic  Satyrinac,  in  which,  according  to  Fritz  Miil- 
ler,  the  males  emit  a  strong  odor  from  a  collection  of  scales  on  the  hind 
wings  at  the  anterior  base  of  the  upper  surface,  covered  by  the  fore  wings 
and  specially  protected  l)y  a  curving  mane  of  pale  buff  hairs.  In  a  genus 
of  Morpiiinae,  Stichophthalma,  A\'ood-Ma8on  perceived  a  pleasant 
odor  emitted  by  a  patch  of  modified  scales  and  an  erectile  whisp  of  hairs 
on  the  hind  wings  of  the  male.  This,  he  says,  comes  from  a  fluid 
secreted  by  these  scales  or  hairs,  the  only  instance  in  which  such  a  se- 
cretion has  been  noted;  but  this  pleasant  odor,  he  adds,  is  so  faint  "as 
barely  to  be  perceptible  in  the  presence  of  a  much  stronger  odour  (resemb- 
ling that  of  sable  fresh  from  the  furrier's  shop*)  which  is  common  to  the 
two  sexes,"  but  which  is  not  localized.  In  the  neighboring  group  of  Bras- 
solinae,  spots  of  peculiar  scales  are  very  often  present  on  the  hind  wings, 
and  Miiller  observed  that  very  distinct  odors  were  emitted  from  these  spots 
in  several  different  genera,  particularly  in  Dasyophthalma.  So,  too,  he 
noted  that  a  rather  strong  odor  was  given  off  from  a  species  of  Ageronia, 
one  of  the  Nymphalinae,  by  two  large  brown  spots  situated  between  the 
wings  where  they  oppose  each  other,  though  in  other  allied  species  of  the 
same  genus  neither  the  odor  nor  the  patch  could  be  detected.  A  most  cu- 
rious instance  is  that  of  the  species  of  Didonis,  already  mentioned,  where 
abdominal  glands  occur  in  both  sexes  and  even  a  second  pair  in  the  male, 
one  with  agreeable  and  one  with  disagreeable  odor,  a  butterfly  which  is 
still  furtiier  beperfumed,  since  Miiller  was  able  to  detect  a  musk-like  odor 
produced  by  a  black  spot  of  scales  near  the  base  of  the  under  side  of  the 
front  wings.  Another  member  of  the  same  subfamily,  the  European 
Charaxes,  is  said  by  Girardto  have  a  strong  odor  of  musk,  especially  just 
after  its  eclosion,  thougli  he  does  not  state  in  which  sex  it  arises  or  from 
what  point  of  the  body  it  originates.  In  our  own  fauna  we  have  a  striking 
instance  of  this  odor  in  the  scent  emitted  by  the  scales  clustered  along  the 
median  nervules  of  the  upper  surface  of  the  fore  wingin  Argynnisatlantis, 
scales  which  have  a  distinct  odor  of  sandal-wood,  so  strong  that  it  is  hardly 
possible  to  handle  living  specimens  without  recognizing  it,  and  which  I 
have  known  to  be  retained  for  many  weeks  after  death,  when  the  insect 
had  been  enclosed  at  capture  in  a  paper  envelope.  This  is  the  more  re- 
markable because  I  have  never  detected  the  same  or  any  odor  in  the  allied 
species  of  Argynnis  of  New  England  which  nevertheless  possess  precisely 
the  same  scales  and  in  the  same  position.  Finally,  in  this  highest  family 
of  butterflies,  we  have  the  instance  of  Anosia  plexippus  ;  the  scales  found 
in  the  little  pouch  upon  the  upper  surface  of  the  hind  wings  next  the 
lower  median  nervule  emit  a  slightly  honeyed  odor  over  and  above  the 
carroty  smell  which  all  the  scales  possess. 

In  the  next  family,  the  little  discal  spot  of  scales  upon  the  upper  sur- 
•  The  female  of  the  beetle  Prionus  laticollis  is  said  to  have  the  same  odor. 

'J' 
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face  of  the  fore  wing  of  the  males  of  a  large  number  of  Theclidi  are  well 
known,  but  it  has  never  been  noted  by  any  one  except  Fritz  Miiller  that  this 
patch  of  scales  occasionally  has  an  odor  of  greater  or  less  distinctness.  In 
the  allied  group  of  Lycaenidi,  the  males  of  which  possess  scales  of  peculiar 
battledore  form  scattered  over  the  upper  surface  of  the  wings,  we  find  in 
one  of  our  own  species,  Cyaniris  pseudargiolus,  an  exceedingly  delicate 
odor,  whicli  I  can  only  describe  as  that  of  newly  stirred  earth  in  the  spring 
or  of  crushed  violet  stems. 

Among  the  Pierinae,  Miiller  mentions  several  instances  of  odoriferous 
scales,  wliich  in  some  instances  are  collected  into  patches  and  in  others 
not.  Thus  in  Leptalis  he  finds  on  the  portions  of  the  front  and  hind  wings 
which  conceal  each  other  a  patch  of  scales  emitting  an  odor  of  greater  or 
less  strength  according  to  the  species,  an  odor,  he  remarks,  which  is  "dis- 
agreeable to  human  noses."  So,  too,  in  the  males  of  several  species  of 
Callidryas  he  discovered  in  the  patch  of  scales  in  the  same  position  on  the 
hind  wings  a  musk-like  odor  of  varying  degrees  of  strength  according  to 
the  species.  He  adds  that  our  own  Callidryas  eubule  emits  a  faint  musk- 
like odor,  but  this  has  been  more  carefully  and  independently  determined 
by  Miss  Murtfeldt  of  Missouri  as  a  slight  violet  odor :  she  was  unable, 
however,  to  locate  the  spot  from  which  the  odor  originated.  Again,  ac- 
cording to  Miiller,  a  "very  delicious  perfume"  is  produced  on  the  upper  side 
of  the  wing  of  the  male  of  the  species  of  Mel  etc  already  referred  to,  a 
perfume  which  is  rather  faint  but  which  may  be  rendered  distinct  by  keep- 
ing the  animal  alive  with  the  wings  closed,  when  the  odor  may  be  perceived 
on  opening  them.  Another  instance  in  wliich  two  closely  allied  species  may 
vary  in  regard  to  their  odor  is  foimd  in  our  species  of  Pieris,  the  males  of 
Pieris  rapae  being  only  faintly  odorous,  while  those  of  P.  oleracea  have  a 
more  distinct  but  still  faint  odor  of  syringa  blossoms  ;  so,  too,  P.  napi  of  Eu- 
rope is  said  by  different  writers,  de  Selys  Longchamps,  Perkins,  Weismann, 
to  have  the  odor  of  thyme,  verbena,  orange  or  balsam.  The  only  one  of 
our  Papilioninae  in  ^vhicii  there  are  any  such  scales  pecvdiar  to  the  male 
sex  is  Laei'tias,  which  has  the  margin  of  the  hind  wings  reflected,  con- 
cealing scales  of  a  peculiar  character  ;  I  have  never  taken  a  living  male, 
and  so  have  been  unable  to  detect  any  odor  there,  but  Edwards  speaks 
of  the  butterfly  as  having  a  strong  and  disagreeable  smell  which  proba- 
bly originates  here  ;  for  Miiller  has  found  in  other  allied  swallow-tails 
odors  which  arise  from  exactly  this  source,  the  reflected  margin  being  ex- 
panded, he  says,  when  the  wings  are  moved  strongly  in  a  forward  direc- 
tion, and  allowing  the  odor  to  escape.  Indeed,  Miiller  asserts  that  in  one 
species  there  appear  to  be  "two  sets  of  males,  emitting  equally  strong  but 
quite  different  odoi-s,"  a  case  which  would  be  very  similar  to  that  of  di- 
morphism in  color  or  markings, — diosmism  we  might  call  it.  The  odors 
which  he  discovered  from  the  different  patches  of  this  sort  were  in  some 
cases  agreeable  and  in  some  disagreeable. 
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According  to  Aurivilliiis,  l)otli  male  and  female  of  Ocneis  noma  of  Eu- 
rope have  a  musky  odor,  aud  as  he  can  discover  no  odor  in  either  sex  of 
Mancipiura  brassicae,  a  species  in  which  tlie  male  possesses  large  androco- 
nia.  he  looks  askant  at  the  so-called  scent  scales  described  by  Fritz  Miiller. 
But  if  the  species  of  Oeneis  named  possesses  this  odor  in  both  sexes,  it  is 
probable  that  it  does  not  arise  from  the  scent  scales  but  from  some  other 
source,  probably  from  some  abdominal  excretory  organ,  such  as  Miiller 
has  described  in  many  other  butterflies.  I  have  been  unable  to  detect  any 
odor  in  three  other  species  of  Oeneis  examined  alive  by  me,  and  tliey,  like 
Mancipium  brassicae,  are  merely  some  of  many  instances  in  which  our 
senses  cannot  perceive  an  odor  presumably  emitted.  Lelievrc,  again, 
found  that  both  sexes  of  Thais  polyxena  had  on  eclosion,  when  handled,  an 
odor  similar  to  that  of  its  food  plant  Aristolochia,  the  odor  arising 
from  a  fluid  which  was  left  upon  the  hand  that  had  seized  the  insect. 
The  European  Papilio  machaon  is  also  said  to  sometimes  exhale  a  distinct 
odor  of  fennel,  upon  wliicli  the  larva  feeds.  All  these,  however,  are  plainly 
means  of  defence,  if  they  have  any  purpose,  and  have  no  relation  to  the 
odors  of  scent  scales.  Nor  does  it  appear  that  any  organs  for  their  pro- 
duction have  been  noted.  Among  the  moths  Reichenau  records  a  musky 
odor  in  the  male  of  Sphinx  ligustri,  which  he  traces  to  a  bundle  of  color- 
less scales  thrust  out  from  either  side  of  the  first  abdominal  segment.  Miss 
Soule  says  that  both  sexes  of  Samia  cynthia  emit  a  rank  odor. 

The  statement  by  Miiller  that  the  fragrant  odors  emitted  by  butterflies 
are  in  some  cases  produced  by  peculiar  scales  found  in  the  male  sex  and 
which  he  terms  scent  scales,  was  received  with  a  great  deal  of  incredulity, 
and  rightly,  because  the  wing  of  an  insect  was  looked  upon,  at  least  after 
the  butterfly  had  flown  a  while,  as  an  almost  completely  dead  organ.  But 
the  fact  that  anyone  may  experiment  with  our  own  butterflies  and  in 
several  cases  prove  to  himself  the  exact  location  of  an  odor,  removes  in 
the  first  instance  any  possible  doubt  as  to  its  origin  ;  and  Weisniann,  in 
defending  Miiller,  has  clearly  shown  that  there  is  a  living  tissue  in  the  wings 
of  butterflies  which  would  allow  of  the  production  of  an  odor  through  local 
active  scent  glands. 

It  seems,  therefore,  to  be  clearly  proved  that  veiy  nuiny  butterflies  emit 
odors  either  of  an  agreeable  or  of  a  disagreeable  nature,  and  that  those  which 
are  pleasing  to  us  are  in  large  measure  confined  to  the  male  sex  and  are 
emitted  through  microscopic  canals  which  course  through  microscopic 
scales  to  microscopic  glands  at  their  base  within  the  wing  membranes. 
Now  it  is  quite  plain  that,  since  these  insects  emit  odors,  they  must 
also  be  able  to  perceive  them.  That  this  is  the  case  has  always  been 
known  to  be  true  of  moths,  since  the  males  of  certain  species,  especially 
among  the  Bombycidae,  will  of  an  evening  enter  in  great  numbers  an  open 
room    within   which  a  female   of  the  same  kind  has   been  disclosed  from 
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its  cocoon  entirely  out  of  sight  of  and  often  at  a  great  distance  from  her 
visitors.  It  is  plain  that  in  instances  of  this  sort,  known  to  every  entomo- 
logist and  too  numerous  to  mention,  the  sense  of  smell  must  be  the  sole 
directing  agent ;  and  since  in  many  of  these  instances  no  odor  is  perceptible 
to  human  sense,  it  is  plain  that  there  may  be  many  odors  emitted  which 
though  imperceptible  to  us,  may  be  all-sufficient  for  them.  This  abun- 
dantly cx])lain8  the  many  cases  of  organs  from  which  we  can  perceive  no 
odor,  when  in  allied  insects  identical  organs  are  perceptibly  fragrant. 

Moreover,  we  have  in  certain  specific  structures  in  the  enlarged  antennal 
club  of  butterflies  what  are  plainly  sense-organs  supplied  with  nerve- 
endings  ;  and  inasmuch  as  there  is  no  structure  found  in  them  which  could 
subserve  the  purpose  of  hearing,  or  indeed  of  any  other  of  the  senses  known 
to  us  excepting  that  of  smell,  it  is  the  belief  of  physiologists  that  here  are 
situated  the  organs  of  smell  in  butterflies.  The  under  surface  of  the  anten- 
nae of  butterflies  is  invariably  naked  to  a  greater  or  less  degree,  and,  more 
plainly  in  some  joints  than  in  others,  little  dimples  can  be  rcadil}'  seen.  It 
is  in  these  little  pits  that  are  situated  the  organs  of  smell ;  each  consists  of 
a  sac-like  cavity,  the  opening  into  which  is  often  protected  by  cuticular 
processes,  and  at  the  bottom  of  which  in  the  hypoderm  is  situated  a  fusiform 
body  with  a  delicate  conical  ending  extended  free  into  the  centre  of  the 
sac,  its  other  extremity   being  in  direct  continuation  of  a  nervous  thread. 

For  myself  I  am  inclined  to  attribute  to  butterflies  as  to  moths  an  ex- 
ceedingly delicate  and  high  perception  of  odors.  Any  one  observing  their 
action  with  this  in  view  will  find  numerous  instances  in  which  this  sense 
certainly  seems  to  come  in  play,  particularly  as  it  appears  highly  prob- 
able from  recent  researches  that  the  sight  of  these  creatures  is  far  less 
distinct  than  was  formerly  supposed.  The  mere  fact  that  the  eggs  of  but- 
terflies are  invariably  laid  upon  or  in  close  proximity  to  the  food  plant  of  the 
caterpillar  can  be  explained,  it  seems  so  me,  only  on  the  supposition  that 
the  creatures  have  the  power  of  distinguishing  such  plants  hy  their  odors. 
If  one  will  watch  a  butterfly  bent  upon  laj'ing  eggs  as  it  flits  in  and  out 
among  the  herbage,  he  cannot  fail  to  perceive  the  brief  visit  it  makes  to 
plants  which  seem  quite  closely  to  resemble  the  food  plant  of  the  cater- 
pillar, and  how  quickly  it  settles  upon  the  desii-ed  object  as  if  it  were  recog- 
nized in  an  instant.  More  than  this,  how  unerringly  it  discovers  the  plant 
it  is  in  search  of  even  if  hidden  beneath  a  canopy  of  entangled  obstacles. 
It  acts  in  eveiy  way  as  if  it  were  scenting  out  the  object  of  its  quest. 

So,  too,  the  veiy  high  development  of  scent  scales  of  varied  patterns  and 
character  among  butterflies  indicates  a  direct  sexual  use  which  is  the  more 
easily  understood  when  we  consider  that  the  greater  variety  and  brilliancy 
of  the  colors  of  butterflies  as  contrasted  with  moths  has,  in  all  probability, 
no  sexual  significance  whatever.  Brilliant  masculine  colors  may  possibly 
have  arisen  in  birds  through  sexual  selection,  but  such  an  origin  is  impos- 
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sible  in  butterflies  ;  since,  therefore,  the  males  cannot  be  attractive  to  their 
mates  by  seductive  colors,  they  resort  to  odors  and  vie  with  each  other  in 
the  production  of  sweet-smelling  garments. 

•.•MUlIer's  observations  are  mostly  contained  in  a  paper  entitled,  Notes  on  Brazilian  ento- 
mology, in  the  Transactions  of  the  I.ondon  entomological  society  for  1877.  A  numlier  of  in- 
stances of  odoriferous  l)uttertlies  are  mentioned  in  a  paper  liy  Wood-Mason  and  de  Nic(!ville  on 
the  biitterllics  of  Cachar,  in  the  Journal  of  the  Asiatic  Society  of  Bengal  for  1886. 


CALLIDRYAS  EUBULE.— The  cloudless  sulphur. 

[The  cloudless  sulphur  (Gosse);  the  danewort  butterlly  (French);  the  citron  butterfly 
(Maynard).] 

Ptipilio  eubtile  Linn.,  Syst.  nat..  12th  ed.,  12-13(1881);  Pap.,  iii :  6  (1883);— Aaron, Pap., 

764   (1767);— Smith-Abb.,   Lep.   Ins.   Ga.,   i:  iv :  172-174  (1884);— French, Butt.  east.  U.  S., 

9-10.  pi.  5  (1797);— Abb.,  Draw.  ins.  Ga.  Brit.  119-120  (1886). 

Mus.,  vi:  11,  figs.  60.  61  (ca.  1800).  Vatopsilia  eiibtite  (pars)  Kirb.,  Syn.  catal. 

Phoehis  eiibule  Hiibn.,  Verz.  schmett.,  98  Lep.,  482  (1871) ;— Gundl.,  Ent.  Cub.,  115-117 

(1816).  (1881). 

Colias  eubule  (fays)  God.,  Encyel.  m(5th.,  C'rf/!/(?)'j«s  e!«6«Ze  Middl.,  Rep.  ins.  111.,  x: 

i.\:85.  92  (1819).  78(1881). 

CaWirfrv()sei(?<!(/e  Boisd.-Lec.,  L^p.  Amer.  Calidryas  eubtile  Mayn.,  Butt.  N.  E.,  43, 

sept.,  74-78,  pi.  24,   figs.   1-5   (1830) ;— Boisd.,  pi.  4,  figs.  55,  55a  (1886). 

Spec.  g<;n.  L6p.,  i,  pi.  2,  figs.  7,7,  pi.  6.  fig.6  Papilio  ebnle  Brown,  Butt.,  i,  pi.  5  (1832). 

(1836);— Dune.,  For.  butt.,  122-123,  pi.  8,  figs.  Callidryas    ebiile   French,    Rep.   ins.  111., 

1-3  (1837);- Poey,  Mem.  Soc.  econ.  Hab.,  (2)  vli:  147  (1878). 

ii:  300  (1846) ;— Lucas,  Sagra  Hist.   nat.  de  Papi'KomaroeZKna  Cram.,  Pap.  exot.,ii,  pi. 

Cuba,  497-498   (1857) ;— Morr.,  Syn.  Lep.   N.  163.  fig.  C  [not  A,  B]  (1779). 

Amer.,  25  (1862); — Herr.-Schaeft'.,    Schmett.  Colias   marcellina    (pars)    God.,    Encyel. 

Cuba.  12  (1865)  ;-Butl.  (pars),  Cat.  Fabr.  Lep.,  nifith.,  ix :  85,  92-93  (1819). 

222-223(1869);    Cist,  entom.,  i:  36,  46,  pi.  2,  Papilio  Inteus  Seligm.,  Samml.  ausl.  vog., 

fig.  8(1870);    Lep.  exot.,  58,  pi.  22,  figs.  7-10  viii.  pi.  94  ind.  (177.1). 

(1871); — Seudd.,  Proc.  Host.  soe.  nat.  hist..  Figured  also  by  Glover,  111.  N.  A.  Lep.,  pi.  1, 

xvii:  207-208  (1874);— Murtf.,  Psyche,  iii :  198  fig.6?;  pi.  29,  figs.  3?  4?;  pi.  109,  fig.  6?;  pi.  P, 

(1881) ;— Edw.,  Trans.  Amer.  ent.  soc,  ix  ;  9,  fig.  4;  pi.  R,  fig.  13  (ined). 

And  on  the  wing,  a  golden  butterfly. 
The  last,  the  loveliest,  is  flitting  by. 

Edna  D.  Proctor. — Indian  Summer. 

You  will  see  a  fellow. 
Scorched  by  Hell's  hyperequatorial  climate 
Into  a  kind' of  a  sulphureous  yellow. 

Shelley. 

Imago  (15:  14,16).  Head  covered  pretty  densely  with  short,  nearly  equal,  soft 
slate  brown  and  blackish  scale-like  hairs,  all  roseate  tipped,  clustered  to  a  considera- 
ble degree  in  whorled  tufts,  which  are  paired  to  a  certain  extent  upon  opposite  sides  of 
tlie  head.  On  the  sides  and  beneath  covered  with  canary  yellow  scales,  toward  the  eye 
becoming  tinged  witli  roseate  and  at  the  upper  posterior  border  of  the  eye  forming  a 
moderately  narrow,  roseate  edging  to  it.  Palpi  canary  yellow  excepting  the  portion 
which  can  be  seen  from  above,  which  wholly  resembles  the  upper  surface  of  the  head. 
Antennae  covered  with  pale  roseate  scales  with  a  few  scattered  darker  ones,  nearly 
devoid  of  scales  and  p.^le  luteous  along  the  inner  surface ;  the  apical  portions  of  the 
club  partially  denuded  and  then  dull,  yellowish  luteous.  Tongue  luteo-fuscous  for 
a  considerable  distance  at  base  and  also  at  tip,  the  middle  Ijlackish  fuscous. 

Prothorax  covered  with  rather    short   soft  greenish  slate  brown,  scaly  hairs.     Rest 
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of  thorax  covered  above  with  loiij;,  pale  greenish  yellow  hairs,  on  the  posterior  portion 
more  yellowish,  anteriorly  i;ra(l(ially  becoming  strongly  tinged  with  brown  ;  patagia  like 
the  anterior  portion,  but  their  outer  edge  and  posterior  tip  yelloMish;  thorax  beneath 
covered  with  short,  uniformly  yellow  hairs  and  scales.  Legs  nearly  uniform,  dull, 
pale  luteous ;  coxae  tufted  beneath  with  yellow  hairs,  which  are  paler  on  the  posterior 
than  on  the  anterior  surface;  the  femora  covered  with  pale  canary  yellow  scales,  the 
anterior  surface  of  the  hind  pair  often  with  a  broad  stripe  of  lemon  yellow  scales; 
tibiae  and  tarsi  sprinkled  with  very  pale  yellowish  scales ;  tibial  spurs  pale,  tipped 
with  reddish  brown;  spines  dirty  pale;  claws  varying  from  fuscous  to  dusky  brown, 
pale  at  base;  paronychia  pale,  often  fuscous  at  tip;  pad  pale  fuscous. 

Wings  above  uniform,  bright  canary  yellow,  a  very  little  brighter  in  the  $  than  in 
the  $  ,  the  costal  border  of  the  hind  wings,  as  far  as  the  subcostal  nervule,  except  in 
the  apical  half  of  the  wing,  paler.  In  the  $ ,  the  upper  surface  of  the  wings  is 
entirely  without  spots,  excepting  that  the  extreme  tips  of  the  nervules  not  infrequent- 
ly have  an  inconspicuous  brown  dot,  especially  upon  the  fore  wings ;  and  the  costal 
border  of  the  fore  wings  is  delicately  edged  in  front,  but  not  above,  with  lilac  brown ; 
The  wings  are  also  sufficiently  diaphanous  to  show  the  spots  on  the  middle  of  the 
wings  beneath.  There  is  a  bordering  of  raised  scales  on  the  upper  surface  of  the 
wings  of  the  $  ;  on  the  fore  wings  (44:  5,  G)  it  occupies  the  whole  of  all  the  sub- 
costal interspaces  but  the  lowest,  but  without  reaching  the  nervures,  especially  at  the 
base  of  the  interspaces ;  along  the  middle  of  the  lower  subcostal  interspace  it  reaches 
two-thirds  the  distance  to  the  base  of  the  interspace,  and  forms  a  very  greatly  pro- 
duced triangle;  below  this  in  each  interspace  to  the  submedian  interspace  is  a  series 
of  arched  spots  reaching  from  one  to  two  interspaces'  width  inward  but  connected 
only  at  the  extreme  edge  of  the  wing ;  a  rather  narrow  band  follows  the  inner  border 
from  the  tip  of  the  submedian  nervure  two-fifths  the  distance  to  the  base  of  the  wing ;  on 
the  hind  wings  it  forms  a  narrow,  nearly  equal  border  from  the  costal  nervure  almost 
to  the  lowest  median  nervnle,  less  than  half  an  interspace  in  width.  In  the  $  ,  besides 
the  front  edging  of  the  costal  border,  the  fore  winrjs  have  the  apical  fourth  of  the 
same  border  edged  to  a  greater  or  less  extent  but  alwaj's  rather  narrowly  and  usually 
interruptedly  with  dark  brown,  having  a  maroon  tinge;  the  same  color  but  often  hav- 
ing a  pinkish  hue  occurs  in  distinct  roundish  spots  at  the  extremity  of  all  the  nervures, 
terminating  on  the  outer  border,  usually  occupying  a  little  less  than  the  width  of  an 
interspace,  but  occasionally  almost  commingling  to  form  a  border,  uniting  with  that  at 
extremity  of  costal  margin,  which  in  this  case  is  more  than  usually  pronounced;  the 
spot  at  tip  of  submedian  is  always  smaller  and  more  obscure  than  the  others ;  the 
outer  border  is  very  narrowly  edged  with  pinkish  and  at  the  extremity  of  thediscoidal 
cell  is  a  large,  irregular,  but  roundish,  dark  brown  spot,  occupying  almost  the  entire 
width  of  the  base  of  the  subcosto-median  interspace,  never  reaching  the  median  but 
sometimes  crossing  the  lower  subcostal  nervule;  its  middle  or  the  middle  of  its  inner 
two-thirds  is  traversed  by  the  vein  closing  the  cell,  which  is  either  simply  defined  by 
orange  scales  or  becomes  the  nucleus  around  which,  nearly  in  the  centre  of  the  brown 
spot,  a  pretty  large  pupil  of  mingled  yellow  and  pinkish  orange  scales  is  formed.  The 
hind  wings  agree  witli  those  of  the  $  except  in  having  the  spots  at  tip  of  veins  a  lit- 
tle, sometimes  considerably,  larger  and  the  outer  border  delicately  and  faintly  edged 
with  pink.  Tlie  short  fringe  of  all  the  wings  in  the  ^  is  pale,  partially  covered  at 
base  and  sparingly  flecked  at  tip  with  blackish  brown,  excepting  below  the  lower 
median  of  fore  wings  and  above  the  middle  subcostal  of  hind  wings  where  it  is  gen- 
erally yellowish ;  at  the  tips  of  most  of  the  nervures  it  is  wholly  brown  ;  in  the  2  it  is 
essentially  as  in  the  <? ,  only  partaking  to  some  degree,  especially  at  the  base,  of  the 
pinkish  tinge  of  the  edging  of  the  wing  and  in  having  a  little  greater  proportion  of 
dark  scales. 

Beneath  of  a  duller,  frequently  more  greenish  and  less  pure  color,  the  whole  surface 
being  very  distantly  flecked  to  a  greater  or  less  extent  with  pinkish  brown  atoms, 
although  occasionally,  in  the  J',  these  are  exceedingly  rare  or  entirely  wanting,  in 
which  case  the  color  is  nearly  as  brilliant  as  above  and  the  wings  have  no  spots  what- 
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ever ;  they  are  always  wanting  on  that  part  of  the  fore  wing  which  is  covered  by  tlie 
hind  pair  when  the  wings  are  natnrally  expanded  ;  towards  the  base  very  many  short, 
carved,  yellowish,  delicate  hairs.  Fore  wings  :  at  the  extremity  of  the  discoidal  cell  is 
a  transverse,  compound  spot,  conspicuous  in  the  $  ,  not  infrequently  reduced  to  a  dash 
in  the  ^ ,  consisting  normally  of  two  confluent  spots,  the  upper  and  smaller  traversed 
by  the  transverse  portion  of  the  lowest  subcostal  nervure  and  equalling  the  base  of 
the  lowest  subcostal  interspace  in  width,  the  larger  bearing  the  same  relation  to  the 
vein  closing  tlie  cell  and  tlie  subcosto-median  interspace;  the  nervules  and  even  the 
creases  of  tlie  wing  frequently  break  these  up  into  smaller  spots  but  these  relations 
are  never  wholly  obscured;  the  spots  are  of  a  salmon  brown  (usually  in  the  ^),  or 
pinkish  brown  (usually  in  ?),  the  centre  more  or  less  enlivened  with  silvery  (usually 
in  (J)  or  dull  silvery  (usually  in  $)  scales  and  the  whole  edged  rather  broadly  (espec- 
ially in  $  )  with  dark  brown  scales,  although  the  brighter  brown  scales  of  the  interior 
of  the  spot  not  infrequently  pass  tliis  barrier,  especially  exteriorly.  The  other  spots 
of  the  wing  which  are,  however,  occasionally  obsolete  wholly  or  in  part,  consist  of 
a  clustering  or  of  clusterings  of  sprinkled  pinkish  and  blackish  brown  scales  into  a 
strongly  sinuous  series  of  spots  and  wavy  transverse  bars  crossing  the  middle  of  the 
outer  half  of  the  wing;  it  consists  of  two  portions  :  the  upper,  above  the  median  ner- 
vure, forms  a  very  strongly  bowed  or  arched  series  of  markings  starting  from  a  round- 
ish spot  in  the  upper  subcostal  interspace  a  little  within  the  last  branching  of  the 
subcostal,  and  extending  nearly  subparallel  to  the  costal  and  outer  border  to  a  tremu- 
lous, transverse,  oblique,  vague  dash  in  the  middle  of  the  subcosto-median  interspace; 
the  markings  in  the  upper  three  interspaces  are  all  similar  and  equidist.ant,  the  last 
being  in  the  middle  of  the  interspace  contained  between  the  terminal  forks  of  tlie 
subcostal ;  those  in  tlie  three  lower  interspaces  are  also  similar  to  one  another  and 
from  a  nearly  continuous  broken  line;  the  lower  portion  of  this  series  consists  of 
markings  in  the  median  interspaces  similar  to,  but  less  oblique  than,  those  in  the  lower 
subcostal  interspaces  subparallel  to  the  outer  border  and  distant  from  it  by  a  space 
equal  to  about  one  and  a  half  Interspaces ;  costal  margin  very  narrowly  edged  with 
pink  ami  the  outer  margin  a  little  more  broadly,  and  in  9  more  broadly  than  in  J , 
with  salmon  color,  the  extreme  tips  of  the  nervules  dotted  with  black.  Hind  wings 
witli  four  subparallel,  equidistant,  transverse  series  of  ill-defined  spots  and  transverse 
bars  and  streaks  of  mingled  salmon  colored  and  blackish  brown  scales,  not  infre- 
quently partially  and  sometimes  (In  $ )  almost  wholly  obsolete ;  the  basal  series 
consists  of  three  small  round  spots,  one  covering  the  base  of  the  united  nervures,  one 
just  without  the  costal,  midway  between  its  divarication  from  the  subcostal  and  the 
origin  of  the  precostal,  the  third  above  the  costal,  a  little  further  beyond  the  precos- 
tal ;  the  second  series  consists  of  a  transverse  streak  in  the  costo-subcostal  interspace, 
midway  between  the  precostal  and  tip  of  costal,  and  next  of  a  row  of  equidistant 
small  spots  often  vaguely  connected  into  a  streak,  running  in  continuity  with  the 
base  of  the  upper  subcostal  nervule  from  the  middle  of  the  upper  half  of  the  cell  to 
the  internal  nervure ;  the  third  or  mesial  series  consists  Urst,  of  a  more  extensive 
streak,  rather  broad  in  the  middle  of  the  wing  in  the  $  ,  extending  from  a  little 
beyond  the  middle  of  the  upper  subcostal  nervule  to  the  second  divarication 
of  the  median  nervure,  and  enclosing  the  outer  half  of  two  slightly  unequal 
roundish  oval,  silver  spots,  encircled  with  blackish  scales  on  a  salmon  base; 
the  upper  is  generally  the  smaller  and  rounder  and  longitudinal,  placed  in  the  lower 
subcostal  interspace  at  a  little  more  than  an  interspace's  distance  from  its  extreme 
base;  the  other  usually  follows  nearly  the  direction  of  the  upper  half  of  the  vein 
closing  the  cell  which  traverses  its  middle;  below  the  cell,  this  mesial  stripe  con- 
sists of  a  usually  interrupted  V-shaped  streak  in  the  medio-submedian  and  snbmedlo- 
internal  interspaces,  starting  next  the  lower  median  just  below  the  last  divarication 
of  the  median  In  the  same  direction  as  the  upper  portion  of  the  mesial  series ;  it 
reaches  only  as  far  as  the  middle  of  the  interspace  and  is  then  bent  sharply  baseward ; 
the  fourth  or  outer  series  is  usually  rather  indistinct ;  it  crosses  the  middle  of  the 
outer  half  of  the  wing  and  consists  of  a  series  of  transverse,  sinuous,  disconnected 
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streaks  in  the  interspaces  between  tlie  middle  subcostal  and  lower  median  nervules;  in 
tlie  lower  snbcostal  it  lies  midway  between  the  mesial  scries  and  the  outer  border  of 
the  wing;  in  the  subcosto-median  it  is  considerably  nearer  the  former;  below  this  it 
is  about  in  the  middle  of  the  interspaces  it  occupies ;  the  outer  edge  of  the  wing  is 
as  in  the  fore  wings  except  in  not  being  so  broadly  edged  with  pink  in  the  ?  as  there. 
Fringe  of  both  wings  ashy  pale,  often  somewhat  intermingled  with  brownish  black, 
especially  on  the  apical  half  and  sometimes  with  the  base  partly  covered  with  pink 
scales. 

Abdomen  yellow  above,  black  at  extreme  base  where  it  is  covered  with  long,  greenish 
hairs  and  often  along  a  not  very  narrow  dorsal  line;  beneath  yellowish  white.  Pro- 
longation of  eighth  abdominal  segment  of  the  male  (35  :  1,  2)  making  the  upper  sur- 
face of  this  segment  neai'ly  equal  in  length  to  the  tliree  preceding  taken  together, 
reaching  backward  to  the  tip  of  the  clasps.  Hook  of  upper  organ  slender  but  deep,  the 
inferior  edge  broadly  but  roundly  excised  before  the  pointed  tip.  Clasps  twice  as  long 
as  broad,  the  upper  tooth  larger  than  the  posterior  and  curving  much  more  strongly 
inwards;  interior  finger  expanding  as  it  curves  inward  and  backward,  but  appressed, 
the  prickles  slightly  larger  at  their  distal  extremity  and  as  long  as  the  breadth  of  the 
finger. 


Measurements  in  millimetres. 

MALES. 

Length  of  tongue,  26.5  mm. 

Smallest. 

Average. 

Largest. 

30.5 
12.76 

9.2 

6.1 

33.75 

13.5 

10.5 

6.1 

38.5 

antennae 

15. 

hind  tibiae  aud  tarsi 

fore  tibiae  and  tar.si 

11.75 

7. 

Smallest.  Average.  Largest. 


FEMALES. 


29. 
10.75 

8.6 
4.8 


35.5 

13.2 

10.5 

6.1 


37. 
13.75 
11. 
6.75 


Described  from  15  3 ,  13  9  . 

Specimens  from  Cuba  are  smaller  than  those  from  Florida  and  Texas. 

Accessory  sexual  characteristics.  The  mealy  bordering  to  the  upper  surface  of 
the  wings  found  only  in  the  male  (44  :  5-6)  has  been  described  above.  Specimens  col- 
lected in  Florida  agree  in  general  with  those  from  the  northernmost  point  at  which  the 
species  has  been  taken  alDundantly  (Long  Island,  N.  Y.),  in  having  a  slender  extension 
of  this  band  along  the  inner  border  nearly  to  its  middle,  narrowing  as  it  passes  toward 
the  base ;  in  all  the  subcostal  interspaces  the  patches  (always  sepai'ated  from  each 
other  lay  the  nervures)  often  extend  almost  to  their  very  base,  leaving  but  a  narrow, 
free  space  between  the  patches  and  the  nervures ;  this  is  especially  the  case  iu  those 
interspaces  which  open  upon  the  costal  margin ;  in  tlie  lowest  subcostal  interspace  the 
patch  almost  invariably  extends  half-way  to  the  cell,  sometimes  close  up  to  it. 

The  scales  which  occur  here  (46  :  33)  differ  from  those  about  them  in  their  triangu- 
lar form,  coarser  striation,  well  rounded  and  entire  apical  margin,  and,  what  gives 
them  donl)tless  their  peculiar  appearance,  their  slight  elevation,  as  is  sliown  in  pi.  44, 
fig.  6.  Apparently,  however,  these  scales  have  no  perceptible  odor;  this  is  not  the  case, 
according  to  Miiller,  with  the  scales  (46 :  32)  found  iu  what  might  be  termed  the 
Rhodocerid  patch,  at  the  extreme  base  of  the  costal  border  of  the  hind  wings,  above, 
where  the  scales  are  of  a  more  delicate  shape,  more  regularly  long-oval,  but  with  pre- 
cisely similar  striation  and  texture ;  both  are  to  be  regarded  as  androconia.  Hagen 
says  the  latter  patch  is  only  present  in  specimens  from  Florida  and  not  in  those  from 
Texas,  but  I  suspect  the  scales  will  be  found  alike  in  all. 

Egg  (65  :  30).  Broadest  in  the  middle  where  it  is  very  broadly  rounded,  the  curve 
scarcely  increasing  toward  the  apex,  which  is  truncate  aud  al)out  an  eighth  as  broad 
as  the  middle,  and  rapidly  increasing  at  the  extreme  base  where  it  is  broadly  rounded 
and  less  than  one-third  tlie  diameter  of  the  middle.  Longitudinal  ribs  about  seventeen 
in  number  in  the  middle,  where  they  are  .1  mm.  apart,  very  thin,  sharp,  slightly  ele- 
vated and  straiglit ;  the  transverse  lines  which  break  the  interspaces  into  cells 
average  in  the  middle  of  the  egg  rather  more  than  twice  as  broad  as  long  and  are  about 
.08  mm.  in  distance  apart,  broader  and  less  sharply  defined  than  the  vertical  ribs  and 
apparently  impressed ;  the  surface  is  entirely  smooth  and  the  color  a  uniform  yellow. 
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Height  of  ess;,  1.1  imii.  ;  brciuilli  at  summit,  .07  mm.  ;  in  middii',  .r.i!  mm.  ;  at  broailest 
part  of  base,  .2  iiiiii.  Described  from  a  specimen  mounted  <in  a  slide  received  from 
C.  V.  Riley. 

Caterpillar.  Last  stage  (76  :  2,  4).  Head  (79  :  67)  and  body  of  a  pale  green  with  a 
bluish  or  olivaceous  tint,  particularly  on  the  body  above.  The  head  is  variegated  by 
the  blackness  of  the  larjier  tubercles  and  the  front  row  of  ocelli;  mouth  parts  tes- 
taceous. Body  ornamented  by  a  briirht  yellow  sliumatal  band  which  extends  its  wliole 
length  and  is  sometimes  edged  with  a  clearer  tint  and  deepens  to  orange  apically,  and 
besides  is  made  more  conspicuous  by  broal^ing  in  two  unequal  parts  what  would  other- 
wise be  a  large,  stigmatal,  dark  blue  or  bluish  black  spot  on  the  middle  of  each  scjimont 
from  the  second  thoracic  to  the  seventh  or  eighth  abdominal ;  this  spot  is  better 
developed  above  than  below  the  stigmatal  band,  is  made  up  of  more  or  less  confluent 
transverse  stripes  and  is  deepest  in  color  on  such  larger  tubercles  as  it  embraces ;  the 
other  larger  tubercles  of  the  body  are  black,  sometimes  surrounded  at  base  with  sky- 
blue.  The  under  surface  is  yellowish  green,  paler  along  the  middle.  The  stigmata  are 
white  and  are  situated  in  the  lower  half  of  the  yellow  band.  The  legs  and  prolegs  are  yel- 
lowish, the  claws  reddish.  Length,  40-45  mm.  ;  breadth,  about  5  mm. ;  breadth  of  head, 
2.75  mm. 

The  plate  represents  the  yellow  band  as  too  obscure.  Described  from  blown  speci- 
mens, aided  by  diflerent  colored  drawings  and  by  notes  of  Dr.  Juan  Gundlach. 

Chrysalis  (84:  60-G2).  Generally  of  a  pale  glaucous  green  with  yellow  stripes; 
gometimes  pale  yellowish  green :  sometimes  roseate,  minutely  dotted  dorsally  with 
yellow;  sometimes  pale  green,  dotted  similarly  with  pale  and  testaceous  points.  The 
antennal  sheaths  forming  the  margin  of  the  anterior  ridge  are  usually  yellow  and  the 
whole  lateral  ridge  from  the  antennae  to  the  cremaster  is  distinctly  though  narrowly 
marked  with  yellow,  as  are  often  all  the  veins  of  the  wings.  The  dorsal  line  is  further 
marked,  but  generally  less  distinctly  .and  much  more  broadly,  with  yellow  sometimes 
edged  witli  white ;  or  it  may  be  dull  green  edged  on  the  abdomen  with  yellow ;  the 
wings  are  sometimes  flecked  with  brown.  The  spiracles  are  pale  testaceous ;  the 
minute  raised  points  on  the  ventral  side  of  the  cremaster  and  the  cremastral  hooks 
are  fuscous.  Length  in  a  direct  line,  30  mm. ;  the  same  following  the  middle  line  of 
the  body,  31.5  mm. ;  length  of  frontal  tubercle  beyond  front  of  eye,  fi.5  mm.  ;  breadth 
at  shoulders,  6.2  mm.  ;  depth  at  middle  of  body,  12.5  mm.  ;  breadth  of  wing  cases, 
11  mm. 

Described  from  alcoholic  specimens  received  from  Dr.  Kiley,  aided  by  drawings  of 
Judge  Chapman  and  notes  by  him  and  Dr.  Gundlach. 

(Distribution  25  :  5).  This  butterfly  belongs  to  the  Carolinian  fauna, 
but  spreads  far  beyond  both  to  the  north  and  south.  It  extends  down  the 
Atlantic  coast  to  the  Florida  Keys  (Palmer)  and  along  the  Gulf  coast  to 
Texas  (Belfrage),  and  is  found  also  in  New  Mexico  (Snow),  Arizona, 
where  a  variety  was  found  at  a  height  of  ten  thousand  feet  on  Mount  Gra- 
ham (Morrison),  and  southern  California  (H.  Edwards).  South  of  the 
United  States  I  have  seen  specimens  from  Mexico  (Salle,  Palmer), 
Guatemala  (VanPatten),  Tehuantepec  (Sumichrast)  and  Cuba  (Gundlach, 
Scudder)  ;  it  is  also  said  to  occur  in  Jamaica,  Porto  Rico  and  Antigua 
(Gundlach)  and  is  credited  to  Brazil  and  the  Argentine  Republic,  and 
even  to  Patagonia  (Berg).  It  sometimes  occurs  in  considerable  abun- 
dance in  the  southern  half  of  the  AUeghanian  fauna  and  even  invades  the 
northern  iialf,  iiaving  been  reported  from  West  Virginia  "occasional" 
(Edwards),  Maryland  "rare"  (Uhler),  Philadelphia  "very  rare"  (Blake), 
eastern   Kansas   "rare"   (Snow),    Iowa    (Edwards),    Wisconsin    (Hoy), 
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soiitliern  Illinois  "sparingly"  (French),  northern  Illinois  (Worthington), 
Dayton  and  Columbus  "occasionally"  and  at  Cincinnati,  Ohio,  in  great 
numbers  (IGrtland) ,  though  Dury  says  it  is  rare  at  the  latter  point ;  Bergen 
Hill  (Akhurst,  Andrews)  and  Brigantine  Beach,  N.  J.  (Hamilton)  ;  New 
York  City  (Smith),  Fire  Island  Beach  "abundant"  (Smith),  Babylon 
"few"  (Smith)  and  other  parts  of  Long  Island  (Akhurst,  Hooper,  De- 
Forest,  Tepper). 

In  New  England  proper  it  has  only  been  found  in  the  following  places 
on  the  southern  coast,  mostly  near  Narragansett  Bay  :  Narragansett  Pier, 
South  Kingston  "very  abundant"  (Chapin),  Newport,  R.  I.  (McCurdy), 
New  Bedford  (Parker)  and  Fall  Eiver,  Mass.  (McCullum),  and  New 
Haven,  Conn.  (Yale  coll.  mns.).  It  is  the  only  case  known  of  a  southern 
butterfly  with  a  widespread  distribution  which  has  invaded  the  southern  coast 
of  New  England  and  has  not  been  detected  in  southern  Ontario.  Tiiis 
is  the  more  remarkable  as  it  is  found  in  AVisconsin,  sometimes  in  consid- 
erable numbers,  at  a  much  hisrher  latitude  than  in  Ohio. 

Oviposition.  Dr.  C.  V.  Riley  once  observed  the  female  ovipositing, 
and  tells  me  that  she  laid  about  one  egg  a  minute  in  the  twenty  minutes 
she  was  watched.  She  chose  the  more  tender  leaves  of  the  food  plant 
and  laid  them  both  upon  the  upper  and  under  surface  of  the  leaflets. 

Food  plants.  The  caterpillar  feeds  on  different  sjiecies  of  Cassia 
(Leguminosae)  ;  Abbot  and  Smith  figure  it  on  C.  marylandica  Linn.,  on 
which  Riley  observed  it ;  Boisduval  and  LeConte  specify  C.  chamaecrista 
Linn.,  and  Dr.  Chapman  has  taken  it  upon  the  latter  and  upon  C.  occiden- 
talis  Linn,  and  C.  tora  Linn.  Dr.  Gundlach  states  that  in  Cuba  it  feeds 
also  on  "other  Caesalpinieae."  Mr.  Lintner  says  it  will  feed  upon  clover, 
and  a  chrysalis  was  sent  Mr.  Riley,  found  on  cabbage,  upon  which,  how- 
ever, it  is  hardly  probable  that  the  caterpillar  had  fed. 

Life  history.  It  is  probably  double  brooded,  both  in  the  north  and 
south  ;  the  second  brood  is  much  more  abundant  than  the  first,  and  the 
imago  being  long  lived,  some  individuals,  at  least,  probably  hibernate;  in 
Florida,  according  to  Dr.  Chapman,  they  are  upon  the  wing  from  the 
middle  of  February  until  almost  the  end  of  November,  and  the  observa- 
tions of  Palmer  and  Schwarz  agree  with  this.  In  the  south  the  first 
brood  of  fresh  butterflies  makes  its  appearance  the  last  week  of  Api-il,  and 
the  second  early  in  August  or  even  by  the  21st  of  July,  and  continues  in 
multiplied  numbers  throughout  August  and  September.  The  eggs  are 
laid  at  least  until  the  middle  of  September ;  the  chrysalis  state  at  this 
season  lasts  ten  or  twelve  days,*  and  as  Abbot  records  one  butterfly  as 
emerging  early  in  October,  and  Dr.  Oemler  sent  me  fresh  butterflies  as 
late  as  the  middle  of  November,  from  AVilmington    Isl.,  Ga.,  it  doubtless 

•According  to  Abbot ;  Dr.  Gundlach  says  haps  his  observiitious  were  made  on  the 
that  it  continues  eighteen  days  in  Cuba;  per-       earlier  brood. 
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hibenmtos  oitlior  as  a  caterpillar  or  a  Imttertly  ;  tiic  same  is  i)roiKil)ly  true 
in  the  north,  wliere  the  spring  brood  is  unknown,  although  doubtless 
existing,  and  the  autumn  brood  appears  in  the  latter  part  ol'  August. 

Habits  of  the  butterfly.  The  butterfly  is  veiy  fond  of'fiowers  ;  Gosse, 
writing  I'roni  Aialiania,  says:  (Letters,  38)  '"having  gathered  a  spike  [of 
Caprifolium  sempervirens — scarlet  woodbine]  it  was  visited,  even  while  in 
my  hand,  by  a  fine  yellow  butterfly  (Colias  eubulo  Hoisd.),  which  instantly 
began  probing  tiie  deep,  tubular  blossoms  with  its  sucker ;  so  eager  was  it 
to  gratify  its  appetite,  that  without  any  trouble  I  caught  it  in  my  fingers." 
Air.  Chapin  found  it  in  Rhode  Island,  flying  about  cardinal  flowers.  It 
is  seen  only  in  the  blazing  sunshine. 

The  male  has  a  fragrant  odor,  which  Miss  Murtfeldt  likens  to  that  of 
violets,  but  Fritz  Miiller,  who  says  it  comes  from  the  spot  at  the  base  of 
the  hind  wings  above,  covered  by  the  fore  wings,  calls  musk-like  ;  accord- 
ing to  Miss  Murtfeldt,  it  is  retained  several  days  after  capture.  It  "flies 
very  swift,"  according  to  Abbot,  but  Maynard  says  it  moves  "from  flower 
to  flower  with  a  leisurely,  well  sustained  flight,  occasionally  moving 
rapidly  from  place  to  place." 

Its  congregating  habits  and  migrations.  All  southern  observers 
have  borne  witness  to  the  great  numbers  in  which  this  showy  butterfly 
congregates,  and  instances  of  its  migrating  in  flocks  are  not  unknown. 
Thus  the  veteran  naturalist.  Prof.  Lewis  R.  Gibbes,  writes  from  Charleston, 
S.  C.  (Can.  ent.,xii:  OO)  :— 

In  the  course  of  the  last  two  or  three  years  several  accounts  have  appeared  iu 
Nature  of  rti<i;lits  of  Lepkioptera  in  large  numbers.  I  observed  a  similar  phenomenon 
in  1870.  which  may  present  sntticient  interest  to  be  put  on  record.  In  the  summer  of 
that  year,  in  the  month  of  Auiiust  as  well  as  I  remember,  I  was  crossing  the  harbor  of 
this  city  in  the  3  i>.  m.  trip  of  the  steam  packet  boat  between  the  city  and  Moultrieville, 
on  Sullivan's  Island,  at  the  entrance  of  the  harbor,  a  summer  resort  of  the  inhabitants 
of  our  city.  The  distance  is  between  four  and  five  miles,  and  when  about  half  way  or 
perhaps  two-thirds,  the  steamer  passed  through  an  immense  stream  of  butterflies 
crossing  the  harbor  toward  the  southwest.  They  were  all  of  the  genus  Callidryas. . . . 
The  wind  was  light,  and  from  the  rapid  motion  of  the  vessel  it  was  difficult  to  say 
whether  the  insects  were  aided  or  opposed  by  it  in  their  transit.  As  the  vessel 
passed  obliquely  through  the  stream,  their  rate  of  motion  could  not  be  determined, 
and  the  dimensions  of  the  stream  only  roughly  estimated ;  it  seemed  to  be  six  or 
eight  yards  wide,  about  as  many  high,  and  extended  an  hundred  yards  or  more  on  each 
side  of  the  vessel.  Whence  they  came  or  whither  they  went  could  not  be  ascertained ; 
they  seemed  to  be  crossing  the  harbor  in  a  direction  nearly  parallel  to  the  general 
travel  of  the  coast. 

Prof.  J.  E.  Willett  of  Macon,  Ga.,  writes  to  the  same  journal  at  almost 
the  same  time  (xii :  40)  : — 

I  saw  Callidryas  eubule  passing  here  in  great  numbers  during  September,  October 
and  November,  1878,  from  northwest  to  southeast.  About  noon,  when  they  were  most 
abundant,  there  would  be  half  a  dozen  visible  all  the  time,  crossing  a  15 -acre  square 
of  the  city.  They  pursued  an  undeviating  course,  flying  over  and  not  around  houses 
and  other  obstructions.     They  flew  near  the  ground,  and  stopped  occasionally  to  sip 
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at  conspicuous  flowers.  A  geranium  witli  scarlet  flowers,  and  set  in  tlie  open  yard, 
attracted  most  that  flew  near  it.  Papers  in  soutliern  Georfria  noticed  tlie  great  num- 
bers passing  at  diflerent  points ;  and  a  friend  in  souttiern  Alabama  sent  me  specimens 
of  tlie  same,  saying  that  they  were  subjects  of  speculation  there.  About  March,  1879, 
there  was  a  similar  migration  from  southeast  to  northwest,  but  in  diminished  num- 
bers. I  saw  the  fall  migrations  again  October  and  November,  1879,  but  in  smaller 
numbers  than  in  1878.  A  lady  of  southern  Georgia  told  me  that  her  husband  called  her 
attention  to  the  fall  migration  twenty-six  years  ago,  and  that  she  had  observed  it  every 
year  since.     C.  eubule  is  found  here  in  small  uumbers  at  other  seasons  of  the  year. 

The  same  phenomenon  has  been  witnessed  further  north  ;  thus  Hamil- 
ton, writing  of  the  New  Jersey  coast  (Ibid,  xvii :  204),  says  : — 

Specimens  were  observed  on  the  wing  nearly  every  day  along  the  margin  of  the 
ocean,  flying  apparently  at  the  height  of  fifteen  or  twenty  feet,  and  about  the  same 
distance  from  the  shore,  so  that  their  capture  could  not  be  eflected,  though  I  took  a 
crippled  one  and  thus  ascertained  the  species.  All  appeared  to  be  southward  bound, 
flying  steadily  but  slowly. 

So,  too,  at  the  northernmost  point  at  which  they  have  been  found,  at 
Narragansett  Pier,  R.  I.,  Howard  L.  Clark  says  that  in  1869  or  1870 
(Rand.  Notes  nat.  hist.,  i;  No.  5,  p.  8)  :  — 

They  led  me  along  the  shore  road  toward  the  north  pier,  and  thence  to  a  rough, 
marshy  meadow,  back  of  the  beach,  and  here  I  truly  had  glorious  sport.  The  eubule 
were  swarming  about  the  brilliant  cardinal  flowers,  which  grew  in  abundance,  and 
their  uumbers  were  constantly  augmented  by  new  arrivals,  which  all  appeared  to  come 
from  the  south.  Most  of  the  specimens  were  considerably  mutilated,  and  appeared  to 
have  been  on  the  wing  for  a  considerable  time.  I  obtained,  however,  some  two  dozen 
fair  specimens  and  some  nearly  perfect.  They  were  common  about  the  place  for 
several  days  and  then  gradually  disappeared. 

Desiderata.  The  duration  of  the  egg  of  this  butterfly  is  imknown,  the 
structure  of  the  young  larva  undescribed,  and  the  history  of  the  chrysalis 
rests  upon  few  observations.  All  points  in  the  life  of  the  insect,  and 
especially  the  condition  in  which  it  survives  the  winter,  need  investigation  ; 
the  duration  of  the  autumn  brood  in  the  north  has  not  been  studied,  no 
earlier  generation  has  been  observed,  and  the  postures  of  the  butterfly  and 
habits  of  the  caterpillar  remain  undescribed.  Most  doubtful  in  the  account 
above,  and   needing  verification,   is   the  number  of  broods  in  the  south. 
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XANTHIDIA   BOISDUVAL  AND  LECONTE. 

Xaiithidia  BoisJ-LeC,   Li^|).   Am^r.  sept.,  48       Abaeis  (pars)  Hiilni.,  Verz.  lick,  srlniiett.,  97 

(182!K!0).  (1816). 

Terias  (pars)  Auetoruiu.  Type. — Papilio  nicippe  Cram. 

My  idle  fancies  stray, 
Even  as  these  noiseless  yellow  butterflies. 
That  poiso  on  grass  or  flower,  and  drift  away 
Like  wavering  leaves  in  their  perpetual  play. 

.'^TORY. —  Under  the  Ilexes. 

Imago  (56:  4).  Head  r.ather  large,  covered  with  very  short,  scale-like,  erect  hairs, 
much  longer  and  somewhat  triangularly  tufted  on  the  front.  Front  rather  largely  and 
regularly  tumid,  but  to  a  greater  degree  below,  falling  off  rather  rapidly  at  the  sides, 
flattened  slightly  down  the  whole  middle  of  the  front,  but  surpassing  considerably 
the  front  of  the  eyes;  above  with  a  slight  sulcation  in  front  of  each  antenna,  and 
with  the  sides  of  that  portion  lying  between  the  antennae  sloping  considerably  to 
either  side,  forming  a  median  ridge,  somewhat  higher  than  broad,  about  three-quar- 
ters as  broad  as  the  front  view  of  the  eyes,  the  sides  diverging  a  little  upward  ;  upper 
margin  sloping  a  little  toward  the  antennae ;  lower  margin  very  broadly  rounded. 
Vertex  largely  and  rather  uniformly  tumid,  rising  considerably  above  the  level  of  the 
eyes,  the  scarcely  projecting  anterior  angles  rather  largely  depressed,  but  a  little 
raised  at  the  extremity,  the  front  border  elevated,  squarely  cut  at  the  sides,  a  little 
rounded  off  in  the  middle.  Eyes  rather  large,  not  very  full,  naked.  Antennae  in- 
serted very  slightly  in  advance  of  the  middle  of  the  summit,  in  distinct,  not  very 
deep  pits,  open  toward  the  eyes,  separated  from  each  other  by  the  width  of  one  of 
the  pits;  considerably  shorter  than  the  abdomen,  composed  of  thirty-six  joints  of 
which  ten  or  eleven  form  a  strongly  compressed  club  (87  :8),  four  times  as  broad  as 
the  stalk,  about  four  times  as  long  as  broad,  obovate,  increasing  rather  rapidly  and 
regularly  in  size  up  to  the  antepenultimate  joint,  the  tip  strongly  rounded ;  down  the 
middle  of  the  under  surface,  occupying  the  whole  breadth  of  each  joint  is  a  row  of 
circular  shallow  depressions.  Palpi  short,  stout,  much  compressed,  considerably 
longer  than  the  eye,  the  last  joint  minute,  scarcely  more  than  a  third  as  long  as 
the  middle,  which  is  itself  less  than  half  as  long  as  the  basal  joint ;  all  furnished 
abundantly  with  large  scales  which  project  considerably  beyond  the  margin  of  the 
under  surface,  all  strongly  compressed  in  a  vertical  plane. 

Prothoracic  lobes  minute,  semioval,  half  as  broad  again  as  long  or  high,  tumid. 
Patagia  rather  small,  broad  and  long,  a  little  arched,  flat,  not  more  than  three  times 
as  long  as  broad,  well  rounded  at  the  base,  both  borders  nearly  straight;  tapering 
rather  regularly  and  very  gradually,  it  is  scarcely  less  than  half  as  broad  at  tip  as  at 
base  and  well  rounded  at  the  apex. 

Fore  wings  (40:9)  fully  two-thirds  as  long  again  as  broad;  the  costal  border  some- 
what and  rather  regularly  convex,  but  rather  more  so  next  the  base,  the  outer  angle 
rather  abrupt  but  rounded  off;  outer  margin  very  broadly  rounded,  flattened  along  the 
middle  half,  its  general  course  at  an  angle  of  about  70°  with  the  middle  of  the  costal 
border:  inner  border  a  little  sinuous,  convex  in  the  middle  of  the  basal  half,  concave 
beyond,  the  outer  border  rounded  oft'.  Costal  nervure  terminating  at  the  middle  of  the 
costal  border;  subcostal  nervure  with  three  branches,  the  first  arising  before  the  mid- 
dle of  the  outer  two-thirds  of  the  cell,  the  second  at  the  apex  of  the  cell,  and  the 
third  nearly  as  far  beyond  as  the  first  is  in  advance  of  it,  the  upper  branch  forking  at 
a  similar  distance  from  its  base;  cell  considerably  less  than  half  as  long  as  the  wing 
andtliree  times  as  long  as  broad. 

Hind  wings  with  the  costal  border  considerably  and  roundly  expanded  near  the 
base,  beyond  slightly  and  regularly  convex ;  outer  border  rather  strongly  rounded  and 
pretty  regularly,  except  a  slight  rounded  excision  in  the  medio-submedian,  and  the 
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lower  half  of  the  lower  median  interspaces;  it  is,  liowever,  more  prominent  in  the 
subcostal  region  in  the  $  than  in  the  $  ;  inner  border  very  strongly  and  very 
abruptly  expanded  at  the  base,  beyond  scarcely  convex,  the  outer  angle  scarcely 
rounded  oft".  Costal  nervure  destitute  of  a  precostal branch;  vein  closing  the  cell  bent 
at  a  strong  angle  near  the  middle,  striliingboth  subcostal  and  median  nervures  at  equal 
distances  beyond  their  second  divarication. 

Fore  tibiae  more  tlian  three-fifths  the  length  of  the  middle  tibiae ;  fore  tarsi  slightly 
longer  than  tlie  fore  femora,  about  four-fifths  the  length  of  the  middle  tarsi  and  scarcely 
three-fourths  that  of  the  hind  tarsi;  hind  femora  two-thirds  the  length  of  the  middle 
pair  in  both  sexes.  Tibiae  rather  abundantly  supplied  with  very  short  and  very  slender 
spines  over  the  whole  of  its  surface,  the  apex  witli  rather  long  and  slender  tapering 
spurs.  First  joint  of  tarsi  scarcel.v  equalling  the  others  combined,  the  second  l)ut 
little  longer  than  the  third  and  the  fifth  but  little  longer  than  the  fourth ;  furnished 
very  abundantly  on  all  sides  with  short  and  very  slender,  delicate  spines,  arranged  in 
longitudinal  rows,  four  of  which  are  on  the  under  surface;  an  apical  pair  on  each 
joint  are  much  longer  than  the  others  ;  claws  small,  slender,  compressed,  divaricating 
moderately,  rather  strongly  curved,  bent  a  little  in  the  middle,  bifid  for  about  half 
their  length,  the  lower  branch  a  very  little  shorter,  both  finely  pointed ;  paronychia 
simple,  consisting  of  a  rather  broad,  elongate  lobe  outside  of  and  partially  concealing 
the  claws,  nearly  equal ,  straight,  tapering  toward  the  tip ,  nearly  as  long  as  and  reaching 
the  point  of  the  claw ;  pulvillus  nearly  circular,  small,  on  a  rather  stout,  cylindrical 
pedicel,  kalf  as  long  as  the  claw  and  constricted  at  the  apex. 

Eighth  abdominal  segment  of  male  apically  prolonged  into  a  compressed,  hood-shaped 
expansion  above,  half  as  long  as  the  body  of  the  segment.  Upper  organ  with  a  moderately 
large  centrum  but  a  very  small,  cylindrical,  tapering,  pointed  liook,  curving  a  little  down 
ward  on  its  apical  half,  the  extremity  of  the  centrum  bearing  a  considerable,  inferior, 
compressed  expansion,  the  form  of  which  should  be  studied  from  living  specimens. 
Clasps  subquadrate,  but  tapering,  a  little  convex,  but  hollowed  in  the  middle  of  tlie 
basal  lial  f ,  the  edges  greatly  thicliened,  incurved  and  bearing,  near  the  upper  posterior 
angle  of  the  clasp,  several  pretty  stout,  incurved,  laminate  teeth. 

Egg.  Fusiform,  about  three  and  a  half  times  longer  than  broad,  largest  just  below 
the  middle,  regularly  tapering  above  to  a  very  narrow  summit  and  rounded,  roundly 
tapering  below  to  a  broader  but  very  narrow  and  truncate  base.  Vertical  ribs  numer- 
ous, sharp,  but  very  little  elevated,  not  infrequently  furcate ;  transverse  lines  very  slight 
and  not  sharp.     (From  alcoholic  specimens.) 

The  shape  is  badly  given  in  the  plate  and  the  cross  striae  are  not  shown  (65  :  31). 

Mature  caterpillar.  Head  well  rounded,  of  equal  breadth  and  height,  scarcely 
narrower  tlian  the  segment  behind  it,  truncate  below;  consider.aljly  compressed,  of 
subequal  depth  excepting  above ;  the  triangle  reaching  nearly  the  middle  of  the  upper 
half  of  the  liead;  surface  sparsely  provided  with  small  butliigh  conical  tubercles,  each 
emitting  a  rather  short,  forward  curving  hair.  Ocelli  six  in  number,  the  anterior  four 
in  a  scarcely  arcuate  row,  the  upper  three  subequidistant,  the  fourth  a  little  further 
removed,  the  fifth  and  sixth  in  a  row  parallel  to  these,  respectively  behind  the  first  and 
third. 

Body  slender,  cylindrical,  tapering  distinctly  from  the  middle  of  the  thoracic  seg- 
ments forward  and  from  the  sixth  .abdominal  segment  backward ;  abdominal  segments 
subdivided  into  six  subsegments,  of  wliicli  the  second  is  the  largest;  the  thoracic  seg- 
ments witli  a  less  number;  covered  rather  sparsely  with  small,  equ.al,  blunt,  conical 
papillae,  nearly  twice  as  high  as  broad,  arranged  in  transverse  rows,  one  to  each  sub- 
segment;  othei-wise  the  papillae  are  irregularly  distributed,  except  that  they  are  most 
abundant  in  the  dorsal  and  suprastigmatal  fields  and  only  appear  below  the  stigmata  in 
infrastigmatal  patches  in  the  middle  of  the  segments;  these  papillae  support  short, 
slightly  curved,  equal,  bvdbous-tipped  hairs,  among  which  are  a  very  few  of  twice  the 
length  of  tlie  others;  spiracles  rather  long,  obovate.  Legs  moderately  stout,  rapidly 
tapering,  the  basal  joints  particularly  large,  the  front  pair  scarcely  half  so  Large  as  the 
others ;  hooks  minute,  slender,  curved.     Prolegs  short  and  stout.     First  thoracic  seg- 
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ment  beneath  with  exceedingly  large  and  lu'oail  nianimillatc  protuberances  deeply  sul- 
cated  longitudinally  in  the  middle. 

Chrysalis.  Of  the  general  form  of  Callidryas  but  with  less  protuberant  wing  cases, 
straighter  form  and  shorter  frontal  prominence ;  the  general  outline  of  the  dorsum 
is  nearly  straight,  the  head  and  frontal  prominence  being  in  nearly  the  same  line  with 
the  abdomen,  but  the  abdomen  has  a  very  broad  arcuate  sweep,  while  the  line  of  the 
head  and  frontal  prominence  is  almost  straight.  The  thoracic  curve  is  al.so  gentle  as 
in  Callidryas;  the  projection  beneath,  formed  by  the  wing  cases,  is  very  great,  their 
outline  being  strongly  arcuate,  at  their  extreme  forming  an  arc  of  a  circle  whose 
opposite  arc  would  scarcely  reach  the  dorsum  of  the  tirst  abdominal  segment.  Seen 
from  above  the  form  of  the  chrysalis  is  very  slender,  slightly  broadest  at  the  middle 
of  the  thorax,  in  front  of  whicli  the  head  and  frontal  projection  have  an  almost  uniform 
conical  shape,  reaching  almost  to  a  point ;  at  the  hinder  edge  of  the  wings,  the  body  is 
swollen,  but  almost  imperceptibly,  and  beyond  it  the  abdomen  tapers  with  great 
regularity  to  the  truncate  cremaster;  frontal  projection  regular,  conical;  prothoracic 
stigmata  with  no  visible  opening;  tongue  small,  surpassing  the  tips  of  the  antennae 
and  reaching  almost  or  quite  to  the  height  of  the  strongest  curve  of  the  wing  cases. 
A  well-marked  carina  runs  backward  close  to  the  inner  margin  of  the  upper  wing, 
becoming  obscure  the  moment  it  passes  its  limits  and  beyond  that  becoming  a  small, 
scarcely  perceptible,  stigmata!  ridge  to  the  lower  lateral  angle  of  the  cremaster,  just 
before  reaching  which  it  again  becomes  distinct;  so,  in  front  of  the  basal  wing  tuber- 
cle, there  is  a  slight  indication  of  its  presence  in  a  low,  broad,  scarcely  perceptible 
ridge,  running  to  the  base  of  the  frontal  projection.  The  thoracic  dorsal  elevation 
is  also  slightly  compressed  and  follows  as  a  blunt,  low  ridge  to  the  cremaster,  forming 
along  the  crest  a  fine  mediodorsal  sulcation  on  the  thorax.  Surface  obscurely  vermicu- 
late.  Cremaster  tetraqnetral,  broader  below  than  above,  all  the  sides  broadly  sulcate, 
but  especially  beneath,  where  it  is  also  pi-ovided  apically  with  a  deep  medioventral 
sulcation,  of  which  there  are  faint  Indications  also  upon  the  segments  in  advance  of  it 
and  especially  upon  the  eighth.  The  truncate  extremity  of  the  cremaster  is  strongly 
transverse.  Hooklets  not  very  large,  with  a  slender  stalk  which  tapers  from  apex  to 
base,  and  is  crowned  with  a  very  large,  almost  hemispherical,  reversed  cup,  three  or  four 
times  as  broad  as  the  base  of  tlie  stalk. 

This  American  genus  is  composed  of  a  single  species,  which  extends 
east  of  the  Rocky  Mountains  from  the  middle  of  the  Alleghanian  fauna  to 
Guatemala  and  perhaps  to  Brazil,  including  at  least  some  of  the  larger 
Antilles. 

The  buttei-flies  are  medium  sized  Pierinae  and  may  be  distinguished 
from  others  with  rounded  wings,  by  the  form  of  tlie  dark  border  of  the 
fore  wings,  which  is  confined  to  the  upper  surface  and  conspicuously  con- 
trasted with  the  deep  orange  disk  ;  this  border  starts  a  little  beyond  the 
middle  of  the  costal  edge  and  runs  toward  the  middle  of  the  oiiter  margin, 
then  turns,  forming  a  broad  outer  border,  extending,  in  the  male,  to  the 
inner  margin  ;  there  is  a  similar  broad  border  on  the  hind  wintrs  of  the 
male,  but  in  the  female  this  only  appears  on  the  upper  half.  The  under 
surface  is  much  paler,  especially  that  of  the  hind  wings,  which  is  flecked  as 
in  Eurema. 

The  single  species  is  probably  double  brooded,  wintering  in  the  imago 
state  and  appearing  fresh  in  May  and  August. 

Dr.  Gundlach  states  that  the  flight  of  the  butterflies  is  rapid,  continuous 
and  unvaried.     They  frequently  alight  on  flowers  and,  like  many  Ehodo- 
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ceridi,  congregate  in  damp  spota.  The  larvae  feed  on  leguminous  plants, 
especially  on  Cassia. 

The  eggs  are  described  as  fusiform,  more  strongly  so  than  in  Eurymus 
with  very  numerous  ribs. 

The  caterpillars  are  greenish  gray  with  a  pale  stigmatal  hand  and  fre- 
quent short  hairs  mounted  on  conical  tubercles,  much  more  prominent, 
especially  on  the  head  and  thoracic  segments,  than  those  of  Eurymue, 
which  genus  in  general  the  caterpillars  resemlile. 

The  chrysalids  somewhat  resemble  those  of  Callidryas,  having  greatly 
protuberant  wing  cases,  a  long,  conical,  frontal  prominence  bent  slightly 
upward,  and  on  the  thorax  a  slightly  arched  and  compressed  dorsal  crest. 
They  are  green  with  numerous  small,  scattered,  black  spots  and  a  pallid 
line  along  the  whole  side  of  the  body. 


EXCURSUS   XLI.—THE   COLONIZATION   OF  NEW  ENGLAND. 

Trembling  with  joy  awhile  she  stood, 

And  felt  the  sun's  enlivening  ray: 
Drank  from  the  skies  the  vital  flood, 

And  wondered  at  her  plumage  gay ! 
And  balanced  oft  her  broidered  wings. 

Through  fields  of  air  prepared  to  sail : 
Then  on  her  vent'rous  journey  springs, 

And  floats  along  the  rising  gale. 

The  Butterfly's  Birthday. 

When  discussing  in  a  former  excursus  tiie  })uttertlies  common  to  the 
Old  and  New  Worlds,  we  pointed  out  how  much  closer  was  the  relation- 
ship between  the  butterflies  of  the  two  hemispheres  in  the  high  north  than 
in  the  northern  temperate  zone.  If  we  could  go  back  in  time  to  the 
warmer  tertiary  periods,  we  should  no  doubt,  in  these  same  regions,  find 
a  complete  or  nearly  complete  unity  of  type  between  the  butterflies  of  this 
hemisphere  and  of  the  Old  World.  At  the  present  time,  as  we  go  farther 
and  farther  south  toward  the  tropics,  the  distinction  between  the  assemblages 
in  the  two  worlds  becomes  greater  and  greater,  until  in  the  tropics  them- 
selves we  probably  should  find  scarcely  a  genus  identical  in  the  two  hemi- 
spheres, and  not  infrequently  whole  tribes  peculiar  to  one  or  the  other 
world.  It  will  be  evident  from  this  that  some  parts  at  least  of  the 
present  butterfly  fauna  of  New  England  find  their  nearest  allies  in  the  north  ; 
indeed  a  few  of  the  species  belong  more  properly  to  the  subarctic  regions 
than  they  do  to  New  England  itself.  And  if  we  were  to  judge  of  the 
derivation  of  the  present  fauna  of  New  England  by  the  geographical  distri- 
bution of  its  members  and  of  their  nearest  allies  we  should  discover  that 
the  facts  which  this  method  of  investigation  yields  (and  it  seems  to  be  a 
fair  method)  entirely  agreed  with  the  demands  of  the  geologists  that  we 
should  regard  a  recent  condition  of  New  England  to  have  been  one  of  com- 
plete submergence  under  ice  and  snow,  a  condition  of  things  forbidding  its 
being  the  home  of  any  butterflies  whatsoever. 
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If,  now,  we  weiv  toiliaw  a  picture  ot'tlie  series  of  events  wiiieh  followed 
the  great  glacial  epoch,  we  should  see  the  ice  receding  by  slow  but  con- 
tinued steps,  followed  closely  by  the  plants  which  can  i)car  the  cold, 
and  those  by  the  creatures  which  food  upon  them,  until  at  hist  the 
region  becomes  completely  re-populated.  As  the  cold  diminished 
and  the  seasons  inipro\ed,  we  should  gradually  reacii  the  condition  of 
things  that  we  find  at  the  present  day,  viz.,  in  the  northern  and  higiier, 
cooler  parts,  relics  of  those  forms  which  can  endure  the  cold  ;  in  the  lieart 
of  the  region  a  great  body  of  forms,  which,  considering  tiie  long  continu- 
ance  of  its  present  condition,  may  be  deemed  in  a  limited  sense  endemic  ; 
and  the  existence  along  the  southern  border  of  more  southern  forms, 
striving  to  gain  and  maintain  a  foothold. 

If  we  analyze  the  generic  types  which  exist  at  the  present  day  in  New 
England,  we  shall  find  that  the  other  representatives  or  the  nearest  allies  of 
al)out  one-half  of  them  belong  to  the  region  lying  to  the  south  ;  the  bulk 
of  the  remainder  would  be  those  whose  other  members  occur  in  other 
parts  of  tiie  north  temperate  zone,  whether  in  America  or  in  the  Old 
World  :  a  few  would  be  found  restricted  otherwise  to  the  region  lying  to 
the  north,  and  a  few  otiiers  again,  peculiar  to  North  America,  would  find 
their  other  representatives  only  in  the  region  lying  to  the  west.  One  or 
two  types  also  may  be  considered  as  cosmopolitan,  Vanessa  in  particular; 
while  Hypatus  belongs  to  a  cosmopolitan  or  vagrant  group,  having  scat- 
tered members,  closely  allied,  in  nearly  all  parts  of  the  world.  There 
would  remain,  however,  two  or  three  genera,  the  presence  of  which  would 
be  somewhat  difficidt  to  account  for.  One  is  Anosia  ;  the  difficulty  here 
docs  not  arise  from  its  presence  in  New  P]ngland  so  much  as  in  America, 
since  with  a  few  other  types,  like  it  distriliuted  throughout  the  tropics  of 
America,  it  belongs  strictly  to  the  Old  World  division  of  the  family,  the 
great  body  of  its  relatives,  which  are  very  numerous,  being  found  in  the 
tropics  of  the  Old  AVorld.  The  presence  of  two  other  genera,  Enodia 
among  the  satyrids  and  Feniseca  among  the  coppers,  is  still  less  easily 
understood.  Their  nearest  allies  are  all  found  south  of  the  tropics  in  the 
Old  World  and  the  explanation  of  their  presence,  not  only  in  the  New 
AVorld  but  exchisi\ely  in  tlie  regions  north  of  the  tropics,  is  the  puzzle. 
Thev  alone  can  be  mentioned  as  widely  separated  in  structure  from  their 
immediate  allies  in  North  America  and  as  endemic  types  of  probably 
great  antiquity.  There  are,  however,  other  genera  which  are  of  similar 
though  secondary  interest,  since,  though  not  peculiar  to  New  England 
certainly  l)ut  to  the  north  temperate  zone  of  North  America,  they  are 
somewhat  widely  separated  from  their  neighbors  structurally.  Such, 
among  the  Nymphalidae,  are  the  genera  Satyrodes,  Speyeria  and  Euphy- 
dryas  ;  among  the  Lycaenidae,  the  genus  Strymon  ;  among  the  Papili- 
onidae,  Jasoniades  ;  and  among  the  Hesperidae,  Poanes  and  Polites.  Of 
these   it   should   be   remarked   that  all  but  Kuphydryas   find  their  nearest 
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affinities  in  the  south,  principally  in  Mexico  and  Central  America;  while 
Euphydryas  is  more  nearly  allied  to  other  Melitaeidi  in  the  north  tem- 
perate zone. 

So  one  might  proceed  from  the  essentially  peculiar  to  those  which  were 
less  specialized  from  their  neighbors  until  the  species  were  reached.  All, 
however,  would  tell  the  same  story,  — The  existence  before  the  glacial 
epoch  of  a  free  communication  between  the  north  temperate  zone  of  the 
two  worlds  ;  of  the  subsequent  invasion  of  this  zone  by  the  cold ,  pushing 
animal  life  away  from  it ;  of  its  later  retirement,  followed  in  its  train  by  the 
animals  which  pressed  upon  it  from  the  south.  We  may  therefore  con- 
clude that  our  fauna  is  in  only  a  very  limited  sense  endemic,  that  it  was 
in  the  first  instance  derived  from  the  south  and  secondarily  shows  its  far- 
away descent  from  a  circumpolar  ancestry  of  warmer  days. 


XANTHIDIA  NICIPPE.— The  black  bordered  yellow. 

[The  black  bordered  yellow  (Gosse) ;  snow  footed  Pieris  (Eininoiis) ;  black  l)ordered  orange 
butterfly  (Maynard).] 

Papilio  nicippe  Cram.,  Pap.  e.\ot.,  iii  :31,  504  (1S57);— Poey.  Mem.  Soc.  econ.   Hab.,  (2) 

pi.  210,  flgs.;C,  D  (1782) ;— Ilerb.st,  Natursyst.  ii:383  (1846);  Mem.   hist.    nat.   Cuba,   i:245 

ins.  schraett.,  v:176,  pi.  107,  figs.  3-4(1792);—  (1851);— Chen.-Luc,  Encycl.  hist,  nat,   Pap., 

Abb.,   Draw.  ins.   Ga.  Brit.  Mus.,  vi:  15,  figs.  60,    fig.  149    (1853);— Morr.,    Syn.    Lep.    N. 

66-68;  xvi:  33,  tab.  66  (ca.  1800).  Anier.,    33     (1862);— H.   Edw.,     Pac.     coast 

Abaeis  [nicippe  Hiibn.,  Verz.  schmett.,97  Lep.,  12  (ii:6)  (1873); — French,  Rep.  ins.  111., 

(1816);- .Scudd.,   Syst.  rev.   Amer.  butt.,    40  vii:14S  (1878);  Butt.  east.  U.  .S.,  136-137,  fig. 

(1872).  33(1880) ;— Middl.,  Kep.  ins.  III.,  x  :  79(1881)  ;— 

Co/ias  nicjppe  God.,  Encycl.  mSth.,  ix:88,  Edw.,  Can.  ent.,   xiii:  61-63  (1881) ;— Mayn., 

103-104,  pi.  15,  fig.  2  (1819).  Butt.  N.  E.,  46,  pi.  4,  fig.  62,  62a  (1886). 

Pieris  ?j(cti()jje  Say,  Amer.  entoni.,  ii,  pi.  30  Eurema  nicippe  Kirb.,  Syn.  cat.al.    Lep., 

(1825);-Entom.    N.    Amer.,    ed.    LeConte,  441  (1871)  ;-Gundl.,  Ent.  Cub.,  i:  82-84  (1881). 

i:70,  pi.  30(1859); — Emm.,  Agric.  N.  Y.,  v:  Xanthidla  tisa  Peale,  Lep.  Amer.,  pi.  8 

205,  pi.  35, figs.  6,  7  (1854).  (1833). 

Xanthidia     nicippe      Boisd.-LeC,     L6p.  Figured  also  by  Abbot,  Draw.  ins.    Ga., 

Am^r.  sept.,  55-57,  pi.  20,  figs.  1-5  (1829-30);—  Gray  coll.,  Bost.   soc.  nat.  hist.,  49;— Glover, 

Scudd.,  Butt.,  184,  figs.  66,  155  (1881).  111.  N.  A.  Lep.,  pi.  1,  fig.  5?;  pi.  32,  figs.   10, 

Terias    nicippe   Boisd.,  Spec.    «t\\.   L^p.,  12;  pi.  A,  fig.  8  (ined.). 

1:653-654  (1836);— Lucas,    Lcip.   exot.,   76,  pi.  [Not  Xaulhidia  lisa  Boisd.-LeC] 
38,  fig.  inf.     (1845) ;  Hist.  nat.  de  Cuba,  503- 

To  the  wall  of  the  old  green  garden  He  longed  for  the  peace  and  the  silence, 

A  butterfly  quivering  came ;  And  the  shadows  that  lengthened  there, 

His  wings  on  the  sombre  lichens  And  his  wee  wild  heart  was  weary 

Played  like  a  yellow  flame.  Of  skimming  the  endless  air. 

He  looked  at  the  grey  geriiniums,  And  now  in  the  old  green  garden, — 

And  the  sleepy  four  o'clocks ;  I  know  not  how  it  came, — 

He  looked  at  the  low  lanes  bordered  A  single  pansy  in  blooming. 

With  the  glossy-growing  box.  Bright  as  a  yellow  flame. 

And  whenever  a  gay  gust  passes. 

It  quivers  as  if  with  pain. 
For  the  butterfly-soul  that  is  in  it 
Longs  for  the" winds  again  I 

Helen  Cone. — A  Yellow  Pansy. 

Imago  (15:  10,  12).  Head  covered  above  with  blackish  brown  scalesand  hairs, 
those  upon  the  top  of  the  frontal  crest  and  particularly  tho.se  upon  the  middle  line 
of  ttie  same  tipped  with  reddish  yellow;  aides  and  front  of  this  ridge,  and  the  bead 
beneath  and   behind   the  eve  as  far  as  the  level  of  the  summit  lemon  vellow.  some- 
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times  tiiiK<'il  iil)ovo  xvilli  <)raiij;o.  Aiitoiiiuic  IjUvckisli  hrowii.  Iioavily  tlecked,  except 
next  the  base  of  each  joint,  and  on  the  nnder  snrface  only,  with  wliite;  whole  of 
under  surface  of  club  and  terminal  three  or  four  joints  of  its  upper  surface  dull 
orange.  Palpi  thickly  clothed  with  scales,  which  are  white  at  base,  becoming  gradually 
more  and  more  tinged  apically  with  yellow  ;  upper  surface  and  apex  of  terminal  joint 
black.     Tongue  luteo-fuscous. 

I'rothorax  covered  profusely  with  delicate,  forward  curving,  blackish  brown  hairs, 
tipped  with  reddish  orange.  Thorax  black,  covered  with  greenish  yellow  scales  and 
hairs,  on  the  patagia  mingled  with  blackish  ones  and  having  the  yellow  scales,  espec- 
ially the  outer  ones,  tinged  with  orange;  beneath,  the  thorax  is  black,  covered  pro- 
fusely with  canary  yellow  hairs  and  scales,  the  latter  tinged  very  slightly  with  orange. 
Coxae  of  front  legs  covered  with  whitish  scales;  femora  black,  concealed  by  yellow 
scales;  rest  of  the  legs  whitish,  duskier  toward  tip,  the  tips  of  the  tarsal  joints  pale 
yellowish  brown;  spurs  pale,  their  apical  half  dark  reddish;  spines  luteous;  claws 
dnll  luteous,  reddish  brown  at  tip. 

Wings  above  rich,  bright  orange,  the  female  paler  than  the  male  and  made  also 
duller  by  a  few  greatly  scattered,  snbdued.  dusky  scales;  the  extreme  base  of  all  the 
wings  griseous,  with  a  sprinkling  of  dusky  scales.  Fore  wings  with  the  basal  half  of 
the  costal  border  griseous,  with  mingled  greenish  yellow  and  dusky  or  blackish  scales  ; 
upper  half  of  exterior  border  of  cell  marked  by  a  narrow  bent  streak  of  blackish 
brown;  outer  border  very  broadly  margined  with  blackish  brown,  the  interior  border 
of  which  is  either  clearly  defined  and  extends  in  a  deep  curve,  starting  from  the  cos- 
tal border  just  above  the  tip  of  the  cell  (but  often  sending  a  black  streak  along  the 
costal  border,  nearly  as  far  as  the  base)  and,  with  a  slight  tlentation  at  the  principal 
subcostal  nervule  and  a  slight  indentation  just  above  the  lowest  subcostal  nervule, 
passing  to  tlie  middle  of  the  wing  (where  it  approaches  nearest  the  outer  border — an 
interspace's  distance)  toward  the  inner  border,  continues  the  curve  to  the  middle  of 
the  raedio-snbmedian  interspace,  then  bends  back  again  as  far  as  the  submedian  ner- 
vure  and  again  at  right  angles  inward,  and  reaches  the  border  at  the  middle  of  its 
outer  half  (<J);  or,  powdery,  extending  from  the  costal  border  as  in  the  male,  in  a 
nearly  straight  line  to  the  middle  of  the  upper  median  interspace  (where  it  is  nearest 
the  outer  border — one  and  a  half  or  two  interspaces  distant) ;  from  here  it  passes  by 
a  couple  of  waves,  but  in  general  at  about  an  equal  distance  from  the  border,  to  the 
middle  of  the  medio-submedian  interspace,  where  it  suddenly  terminates;  beyond  it, 
however,  there  are  scattered  dusky  scales,  which  at  the  tip  of  the  submedian  nervure 
are  clustered  into  a  grizzly  streak  ($).  This  external  bordering,  at  the  tip  of  the 
nervules  terminating  on  the  costal  margin,  is  marked  by  obscure,  pale  yellow  scales  and 
the  fringe  beyond  them  is  white;  on  the  outer  border  the  fringe  is  orange,  obscured  at 
base  with  blackish  and  sometimes  faintly  interrupted  in  the  middle  of  the  interspaces 
with  blackisli.  Hind  wings  similarly  bordered,  the  interior  margin  running  from  the 
costal  margin,  midway  between  the  tips  of  the  costal  and  first  superior  subcostal  ner- 
vules either  with  a  clearly  defined  line,  in  a  rather  deep  and  somewhat  irregular  curve, 
opening  baseward.  almost  to  the  upper  median  nervule  not  far  beyond  the  tip  of  the 
cell  and  from  three-flfths  to  two-thirds  the  distance  from  the  base  of  the  wing ;  here 
it  bends  at  a  sharp  angle  outward  and  strikes  the  upper  median  nervule  midway 
between  the  apex  of  the  cell  and  the  outer  border,  continues  subparallel  to  the  bor- 
der, nearly  or  quite  to  the  lower  median  nervule  and  then  curves  toward  the  outer 
border,  where  it  terminates  in  the  middle  of  the  medio-submedian  interspace,  ofteu 
obscured  by  grizzly  scales  {$);  or,  not  sharply  defined,  having  a  general  straiglit 
direction,  terminating  at  tlie  tip  of  the  lower  median  nervure;  but  it  is  broken  at 
every  ner\'ule  by  the  dark  scales  which  cluster  about  them,  forming  sharp  points 
directed  inward ;  while  a  few  scattered  scales  about  the  tip  of  the  lower  median  ner- 
vule sometimes  cause  the  band  to  terminate,  vaguely,  in  consonance  with  that  of  the 
male  ( ? ) ;  the  band  in  the  female  is  uniformly  dark,  like  that  of  the  male,  only  in  the 
subcostal  region  ;  below,  it  has  a  greater  or  less  number  of  orange  scales  scattered 
through  it,  and  sometimes  asserts  its   presence  almost  solely   by   the   dusky   scales 
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wliich  are  always  fouml  bordering  the  nervules.  The  iuiier  margin,  as  far  as  the  sub- 
median  nervure.  and  often  near  its  tip,  a  little  way  beyond  it,  is  pale  lemon  yellow; 
fringe  greenish  yellow,  tipped  with  fuscous  below  the  lower  median  nervule. 

Beneath :  fure  wings  very  pale  orange,  often  tinged  with  dark  greenish  yellow  along 
the  basal  half  of  the  costal  border;  andwith  lighter  yellow  along  the  outer  half  and  on 
the  outer  border;  this  portion,  and  especially  the  apex,  is  streaked  faintly  with 
short,  delicate,  transverse,  rather  infrequent  lines  of  dusky  or  ferruginous  scales ; 
a  small,  dusky  spot,  sometimes  obsolete,  in  the  middle  of  the  lowest  subcostal  and  an- 
other in  the  middle  of  the  subcosto-median  interspace,  and,  occasionally,  less  distinct 
ones,  in  the  median  interspaces,  at  two-thirds  tlie  distance  from  the  tip  of  the  cell  to 
the  outer  margin ;  the  spot  of  the  upper  surface  at  the  ape.^i  of  the  cell  is  repeated, 
less  distinctly,  beneath;  the  tips  of  all  the  nervules,  except  the  submedian,  are  marked 
with  black  ;  fringe  ferrugineo-orange,  interrupted  rather  broadly  with  faint  dusky  at  the 
nervule  tips;  costal  edge  blackish  at  base.  Hind  wings  greenish  yellow,  occasionally 
tinged  slightly  with  orange,  the  whole  surface  enlivened  by  short,  delicate,  irregular, 
wavy,  transverse  streaks  of  mingled  fusco-ferrnginous  and  dull  orange  scales,  clus- 
tered across  the  middle  of  the  wing,  either  into  an  irregular,  broken,  vague,  slender 
stripe  ((?) ;  or,  into  a  similarly  irregular,  broken,  blurred,  broader  band  (?),  crossing 
the  costo-subcosta!  interspace  just  above  the  termination  of  the  curve  of  the  upper 
subcostal  nervule,  in  the  subcostal  interspace  following  the  direction  of  the  interior 
margin  of  the  black  border  of  the  upper  surface  of  the  male,  but  extending  to  the 
apex  of  the  cell ;  it  crosses  the  middle  of  the  median  interspace,  and  the  medio-sub- 
median  interspace  at  its  middle,  or  in  broken  continuity  with  the  subcostal  portion ;  in 
the  female  only,  in  the  basal  half  of  the  subcostal  and  median  interspaces,  and  some- 
times, to  a  .slight  extent,  just  within  the  streak  in  the  costo-subcostal  and  medio-sub- 
median  interspaces,  the  yellow  scales  of  the  ground  are  supplanted  by  dingy  white 
scales;  in  both  sexes,  where  the  dusky  streaks  touch  the  costal  border  they  become 
blackish  and  there  is  a  blackish  dot  at  the  tip  of  each  nervule,  at  the  divarication  of 
the  subcostal  nervure.  and  sometimes  in  the  median  interspaces  in  the  middle  of  the 
stripe,  which  is  here  usually  reduced  to  spots;  fringe  as  on  the  upper  surface.* 

Abdomen  above  black,  sprinkled  with  a  few  greenish  yellow  scales  and  at  tlie  base 
with  similarly  colored  hairs ;  sides  greenish  yellow,  the  lateral  line  with  a  few  dusky 
scales  at  the  tips  of  the  segments,  and  just  beneath  it  tinged  witli  orange;  under  sur- 
face a  little  paler  than  the  sides.  Upper  organ  of  male  (35  :  7-9)  with  the  hook  scarcely 
more  than  half  as  long  as  the  centrum,  reaching  as  far  as  the  clasps — the  latter  much 
broader  than  long,  furnished  interiorly  close  to  the  tip  with  three  similar  laminate 
tooth-like  serrations,  fully  twice  as  long  as  broad,  incurved,  two  following  each  other 
in  a  curving  plane,  which  from  being  vertical  and  directed  backward  inclines  horizon- 
tally and  inward,  the  third  a  little  within  the  lower  of  the  other  two,  directed  more 
strongly  inward  than  it  and  depressed ;  tliere  is  also  a  rectangularly  toothed  lamina 
below  the  middle  of  the  upper  margin. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  14  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

Length  of  fore  wiugs 

19.75 
7.6 
6.5 
4.3 

22.25 
8.6 
7. 
4.5 

25. 
9.25 
7.5 
5. 

19.26 

1. 

5.6 
4.1 

23.25 
8.25 
6.5 
4.2 

23  75 

8.5 

hind  tibiae  and  tarsi .. 
fore  tibiae  and  tarsi .. 

7. 
5. 

Described  from  7  J  ,  8  $ . 


*  In  two  females,  locality  unknown,  the 
under  surface  of  the  wings  has  a  very  difl'er- 
ent  general  aspect,  being  almost  altogether  dull 
ferruginous ;  this  appearance  is  due  to  the  pre- 
dominance of  certain  features,  the  wing  being 
wholly  dingy  white,  tinged  with  yellowish, 
but  almost  entirely  overpowered  by  the  cross 


streaks,  which  are  almost  exclusively  ferru'_ 
ginous,  butwirh  a  dull  orange  tinge;  they  are 
also  more  compact  along  the  middle  stripe, 
which  latter  becomes  conspicuous  almost 
solely  by  the  absence  of  any  mottling  above 
it,  corresponding  to  the  pale  portions  iu  other 
females. 
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Variations.  Boll  Miys  that  he  has  iiotcil  iliiiiorphisin  in  tlii.s  species  but  does  not 
indicate  its  nature.  Strecker  briefly  described  an  aberration  ki.ava,  commoner  in  the 
female  than  in  tlie  male,  as  "citron  yellow  without  any  traces  of  oranire."  Edwards, 
however,  says  :  "I  have  taken  males  of  all  grades  up  to  clear  sulphur  yellow,  with  no 
trace  of  orange;  the  females  also  are  often  nearly  yellow  but  I  have  seen  none  which 
had  not  a  little  orange  in  the  disks." 

Accessory  sexual  peculiarities.  In  the  male  the  black  bordering  band  of  the 
wings  is  sharply  dellned  and  extends  across  the  entire  outer  margin.  In  the  female, 
on  the  other  hand,  the  band  is  blurred  and  stops  abruptly  before  it  reaches  the 
lower  angle  of  the  fore  wings,  or  has  h.alf  traversed  the  hind  wings.  But  besides 
these  marked  difi'erences  the  males  have  on  the  middle  median  nervure  of  the  same 
surface  of  the  fore  wings,  many  androconia  (46  :  36)  having  a  very  graceful,  rounded, 
triangular  form,  very  elongated,  largest  just  before  the  very  well  rounded  apex, 
coarsely  striate  as  in  Callidryas  eubule.  and  nearly  four  times  as  long  as  broad. 

Egg  (65:31).  With  about  tliirty  very  slightly  elevated  but  sharp  vertical  ribs  in 
the  middle  of  the  egg  and  less  than  half  that  number  at  either  end,  about  .03  mm. 
apart  in  the  middle  of  the  egg,  the  cross  lines  not  at  all  sharply  defined  nor  very 
straight,  about  .01  mm.  apart,  forming  thus  quadrangular  cells,  about  three  times  as 
broad  as  high,  the  surface  of  which  is  pitted  with  comparatively  large,  shallow,  oval 
cells,  their  longer  axis  parallel  to  the  vertical  ribs,  three  or  four  only  in  each  cell  and 
occupying  the  greater  part  of  it.  "Color  when  first  laid,  greenish  yellow ;  after  a  few 
hours  turning  to  red"  (Edwards).  Height  of  egg,  1.5  mm.  ;  width  at  summit,  .12 
mm.  :  at  middle,  .42  mm.  ;  at  base,  .17  mm. 

Caterpillar.  First  stage.  Head  obovoid,  greenish  white.  Body  whitish,  semi- 
translucent,  a  few  whitish  clubbed  appendages  scattered  about  each  segment.  Legs 
and  prolegs  of  the  color  of  the  body.     Length.  2.5  mm.     (After  Edwards.) 

Second  stage.  Head  subglobose,  finely  tuberculated,  and  somewhat  pilose,  yellow 
green.  Body  deep  green,  "dorsum,  the  sides  and  lower  parts  lighter";  clubbed  bris- 
tles white;  hairs  white  or  black.     Length.  4  mm.     (After  Edwards.) 

Third  stage.  Head  as  before  of  a  lighter  green  than  the  body,  which  is  wholly  deep 
green.     Length,  5.1  mm.     (After  Edwards.) 

Fourth  stage.  A  specimen  which  is  moulting  differs  from  the  last  stage  in  wanting 
all  the  blue  markings  and  in  that  the  stigmatal  stripe  is  not  so  broad,  and  pallid  instead 
of  yellow,  the  same  pallor  spreading  over  the  whole  upper  surface.  especiiiUy  of  the 
abdominal  segments  ;  the  papillae  are  concolorous  or  only  of  a  darker  green  and  they 
have  no  conical  appendages ;  that  is,  they  are  uniformly  rounded  and  not  apically  ele- 
vated and  angular.     Length,  14  mm. 

Last  stage  (76:  6).  Head  (79:  68)  nearly  uniform  pea  green,  with  inconspicuous, 
delicate,  vermiculate  markings  of  a  slightly  darker  green,  the  papillae  black ;  mouth  parts 
and  antennae  pale  greenish  yellow,  a  little  fuscous,  especially  along  lower  edge  of 
labrum  and  edge  of  mandibles;  ocelli  black. 

Body  below  of  the  same  green  as  the  head,  above  very  dark  green;  the  papillae 
black,  bluish  at  extreme  base  and  surrounded  by  a  slight  annulus  of  paler  green;  a 
stigmatal  band  of  yellow,  nearly  twice  as  broad  as  the  length  of  the  spiracles,  extends 
the  whole  length  of  the  body,  its  lower  edge  passing  near  the  lower  edge  of  the  spi- 
racles; for  more  than  an  equal  space  above  this  the  side  of  the  body  is  marked  on  the 
middle  of  each  subdivision  of  the  segments  with  transverse  rounded  bars  of  blue 
enclosing  several  papillae,  the  bases  of  which  are  generally  connected  by  a  blackish 
area.  There  is  also  a  trace  of  blue  below  the  yellow  stigmatal  line  in  the  middle  of 
the  segments.  Legs  concolorous  with  under  surface  of  body,  inclining  to  yellow 
toward  the  tips;  prolegs  concolorous  or  slightly  tinged  with  yellow,  the  hairs  upon 
them  colorless.  Spiracles  chalky  white.  Length.  25  mm.  ;  breadth  of  body,  3.5  mm.  ; 
of  head,  2.3  mm. 

Chrysalis  (84:  51,  52).  Dull,  hoary  green,  caused  by  the  structure  of  thesurface, 
which  is  delicately  corrugated,  the  raised  parts  being  white  and  the  sunken  portions 
green.     The  wings  are  slighty  darker  than  the  rest  of  the  body  and  are  often  specked  or 
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blotchefl  delicately  witli  f  ii.scoiis.  doUhiir^  of  wliicli  _i;iMiorally  occiii'  also  on  the  whole  of 
the  body  ;  there  is  a  dusky  dorsal  line,  and  llie  conical  frontal  projection  is  at  least  tipped 
with  dnsky  when  the  body  is  otherwise  wholly  ilevoid  of  dusky  niarkinjis,  and  when 
these  are  present  it  is  almost  wholly  dusky,  especially  on  the  back.  There  is  always 
a  more  decided  collecting  of  dusky  dots  along  the  ventral  line  of  the  abdomen,  es- 
pecially near  the  wings.     Length,  I'J  mm. ;  breadth,  4  mm. 

'•Some  chrysalids  are  quite  largely  sprinkled  with  brown  dots  and  patches  over  whole 
anterior  part,  including  wing  cases,  and  the  keel  is  brown.  Two  chrysalids  bred  in 
September,  1880,  differed  from  all  the  rest  in  that  they  were  black  or  black-brown ; 
the  anterior  parts  darkest;  one  of  these  had  the  posterior  part  of  the  ventral  promi- 
nence, beyond  the  wing  cases,  dull  green;  both  had  the  two  pairs  of  spots  above 
mesonotum  white.  I  thought  it  probable  that  these  chrysalids  were  diseased,  but  both 
gave  imagos  in  no  way  differing  from  tlie  usual  form.  Duration  of  the  chrysalis  stage 
In  .July  and  August  8  days."     Edwards  (Can.  ent..  xiii :  ii2-63). 

Greographical  distribution  (26:  I).  Tlie  distrihiit  ion  of  tliis  butterfly 
is  very  similar  iiuleed  to  that  of  Tcrias  lisa.  In  tiic  sontli  it  is  rccortled  as 
one  of  the  commonest  butterflies;  "tlironjjlioiit  the  entire  summer  it 
swarms  in  myriads,"  says  Grote,  writing  from  Alabama.  The  only  excep- 
tion to  this  description  is  foiuid  in  Abbot's  nianusci-ipt  where  lie  says  it  is 
"not  common'"  in  Georgia.  The  butterfly  is  found  from  the  Atlantic  to 
the  Pacific  and  in  most  of  the  states  soutli  of  Lat.  40°.  In  the  south  it  is 
abundant  as  far  as  the  Gulf,  lias  been  brought  from  Key  West  by  May- 
ard  and  Palmer,  is  common  in  Texas  to  its  extremest  boundary  (Aaron, 
Lintner),  and  south  of  our  own  country  occurs  abundantly  in  C'uba 
(Gundlach,  Wright),  and  on  the  continent  through  Mexico  (Palmer. 
Salle),  to  Guatemala  (Van  Patten),  and  Chiapas  (Reakirt).  Specimens 
in  Boisduval's  collection  arc  even  stated  to  come  from  Brazil.  It  occurs 
throughout  the  Mississippi  valley  as  far  north  as  Racine,  where  it  is  "acci- 
dental'' (Hoy),  and  west  of  that  and  north  of  Arkansas  it  is  found  in  cen- 
tral Illinois  (Barnes),  northern  Illinois  ( Worthington),  Iowa  (Chicago 
Museiun),  Missouri  (Museum  Micliigan  University,  Cambridge  Museiuii), 
eastern  Kansas  "common"  (Snow),  Colorado  (Nash,  Reakirt).  South 
of  the  higher  Rocky  Mountains  it  is  found  still  further  west ;  thus  it  is 
reported  from  New  Mexico  (Snow),  Arizona  (Morrison,  Mead,  Doll), 
and  even  southern  California, — San  Diego  and  Kern  Counties  (H.  Ed- 
wards). Easterly  it  is  found  common  in  the  southern  half  of  the  AUegha- 
nian  fauna.  Doubleday  states  that  it  flies  "in  profusion"  in  Illinois  and 
Ohio,  and  Kirtland  says  that  in  Ohio  it  is  "occasionally  found  in  the  val- 
ley of  the  Mahoning  River  and  is  abundant  at  Columbus  and  Dayton,'' but 
he  had  never  observed  it  in  the  vicinity  of  Cleveland,  Saunders  says  it  is 
occasionally  found  in  western  Ontario.  It  is  "usually  common"  in  Mary- 
land (Uhler),  "common"  at  Philadelphia  (Blake),  and  found  at  Ruther- 
ford Park,  N.  J.  (Meyer).  Davis  reports  that  it  was  common  on  Staten 
Island  in  1880,  but  was  not  observed  before  nor  has  it  been  since.  It  is 
reported  by  several  observers  from  Long  Island  (Graef,  Akhurst,  Tcppcr), 
and  at  Newburgh,  N.  Y.  by  Miss  Morton. 
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These  last  records  would  of  themselves  render  it  probable  that  it  would 
occur  in  New  England,  but  it  has  very  rarely  been  found  here  ;  the  only 
instance  that  has  come  to  my  personal  notice  has  been  a  specimen  obtained 
at  Norwich.  Conn,  by  Mr.  Theodore  McCurdy.  and  a  report  by  Mr.  W. 
H.  Edwards  that  from  the  railway  train  he  saw  one  Hying  near  Brockton, 
Mass.,  July  25,  1877, — the  same  year,  it  will  be  noted,  in  which  it  was 
common  on  the  Hudson. 

Abundance  and  haunts-  The  butterfly,  according  to  Doubleday, 
frerpients  opi'ii  plains  near  forests  and  clover  fields,  associating  in  the  latter 
with  Eurymus  philodice  and  Zerene  coesonia.  It  is  variable  in  its  abun- 
dance, at  least  toward  the  limits  of  its  range.  Thus  Miss  Morton  found  it 
on  the  banks  of  the  Hudson  more  common  than  even  Eurymus  philodice 
in  1877,  but  not  a  single  specimen  in  the  following  years  ;  a  similar  state- 
ment is  made  by  W.  N.  Tallant  of  Columbus,  Ohio,  who  did  not  see  a 
single  specimen  in  1879,  while  in  1S<S0  they  were  more  numerous  than 
Eurymus  philodice. 

Oviposition.  The  eggs  are  laid  as  a  rule  on  the  lower  side  of  the  leaf, 
but  they  may  also  be  found  upon  the  upper  side,  and  less  care  is  taken  in 
choosing  the  more  tender  leaves  than  Callidryas  employs  (Riley).  Many 
eggs  are  sometimes  dotted  over  the  surface  of  a  single  leaf,  according  to 
Edwards. 

Food  plants.  Cassia  marylandica.  the  wild  senna,  in  the  northern  and 
Cassia  tora  and  C.  occidentalis  in  the  southern  half  of  its  range  seem  to  be 
the  favorite  or  only  food  plants.  Messrs.  Riley  and  Edwards  find  it  on 
the  frost.  Abbot  and  Dr.  Chapman  have  raised  it  on  C.  tora,  C. 
occidentalis.  Dr.  Chapman  thinks,  is  what  Abbot  meant  by  "yellow 
indigo,"  and  Gundlach  finds  it  on  both  the  latter  two  species  in  Cuba. 
Boisduval  and  LeConte  say  it  feeds  on  different  species  of  Trifolium  and 
Cassia  and  many  other  Leguminosae :  but  none  have  been  specifically 
mentioned  and  I  have  found  that  the  larva  will  starve  rather  than  touch 
Coronilla  or  Tephrosia. 

•'The  larvae  commence  to  feed  on  the  tip  of  the  leaf,  eating  the  ex- 
treme leaflets  first"  (Riley). 

Life  history.  The  annual  life  history  of  this  common  butterfly  has 
never  been  properly  worked  out  by  any  one,  and  the  memoranda  at  hand 
are  insufficient  to  speak  with  precision.  It  undoubtedly  hibernates  as 
a  butterfly,  as  specimens  have  been  repeatedly  known  to  emerge  from  the 
chrysalis  at  the  very  end  of  the  season  ;  they  appear  occasionally  on  the 
wing  in  midwinter  in  the  extreme  south,  and,  in  the  spring,  but  few  are 
seen  until  the  first,  comparatively  late,  fresh  brood  of  the  year  appears. 
Moreover  in  the  winter  of  1875-76,  Mr.  W.  H.  Edwards  of  West  Vir- 
ginia placed  butterflies  which  had  emerged  late  in  October  in  his  cellar, 
and  on  January  24  found  them  all   alive  and  in  the  same  positions  in  which 
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they  had  been  placed  in  tlie  cellar.  The  hiitterHies  remain  on  tlie  wing  in 
northern  Florida  until  November  and,  by  Dr.  ('hapnian's  notes,  appear 
affain   earlv  in    Fcbruarv,  but    onlv  in   scantv  nund)ers.  oidv  two  or  three 

Of  ... 

spechnens  being  seen  any  day  until  May,  about  the  middle  of  which  month 
fresh  individuals  appear  ;  by  the  end  of  this  month  they  become  abundant 
and  continue  so  throughout  the  rest  of  the  season,  there  being  a  notable 
accession  of  fresh  material  about  the  second  week  in  August.  These  two 
dates  then,  the  middle  of  May  and  the  middle  of  August,  doubtless  mark 
the  advent  of  fresh  broods.  As  Edwards  says  that  in  West  Virginia  "the 
butterfly  is  jjresent  in  several  successive  generations  and  in  ()verlap))ing 
broods  from  early  in  May  to  winter,"  and  as,  according  to  his  figures,  it 
takes  less  than  a  month  for  the  passage  of  the  preparatory  stages,  there  is 
without  doubt  a  brood  between  these  two.  Maynard  says  that  there  is 
evidently  a  fresh  brood  in  Florida  in  November  and  the  same  thing  appears 
to  be  true  in  Georgia,  judging  from  specimens  received  from  Dr.  Oender  ; 
80  that  it  appears  most  proi)al)le  that  there  are  at  the  least  four  regular 
broods.  These  become  confused  toward  the  end  of  the  season  ;  thus  Ed- 
wards says  :  "On  one  day  in  September  ...  I  cut  a  brancli  of  wild  senna 
(Cassia)  on  whicii  at  the  moment  were  newly  laid  eggs  .  .  .  larvae  in  every 
stage  of  growth  and  a  butterfly  .  .  .  just  emerged  and  still  resting  on  the 
empty  shell  of  its  chrysalis"  (Can.  ent.,  vii  :  1W2)  :  and  he  afterwards 
adds  "there  were  forty  larvae  on  one  stem." 

The  <lurat ion  of  the  cffn;  state  in  midsummer.  accordin<r  to  Edwards,  is 
onlv  two  or  three  days,  the  different  larval  stages  about  the  same,  and  the 
chrysalis  hangs  eight  days  in  July  and  August.  Abbot  gives  the  same 
period  for  the  chrysalis  in  Georgia.  In  Cuba,  according  to  Gundlach,  the 
chrysalis  hangs  only  six  days  in  September.  Riley  tells  me  that  in  Mis- 
souri he  found  it  to  last  from  five  to  eigiit  days  in  September. 

The  butterfly,  according  to  Doubleday,  fre(pients  open  plains  near  forests 
and  clover  fields,  in  the  latter  of  which  it  associates  witli  Eurymus  philo- 
dice  and  Zerene  coesonia,  wiiose  flight  it  resembles  more  than  it  does  that 
of  its  nearer  allies.  Maynard,  however,  calls  its  flight  sluggish,  and 
Gundlach  states  that  it  is  very  direct,  and  he  adds  that  it  assembles  in 
flocks  on  moist  mud  like  otiier  Rhodoceridi. 

Parasites.  With  the  caterpillar  of  this  l)uttcrfly.  Riley  found  in  Mis- 
souri the  cocoons  of  a  parasitic  hymenopteron.  Apanteles  cassianus,  up  to 
the  ])resent  its  only  known  sj)ecial  enemy. 

Desiderata,  ^^'e  have  endeavored  to  trace  an  outline  of  the  history  of 
this  biittei'fly  but  upon  very  Insuflicient  data  ;  the  sequence  of  the  broods 
needs  following  upon  the  spot,  where  also  it  should  be  determined  whether 
the  insect  hibernates  otherwise  than  as  a  butterflv.  and  if  so,  what  propor- 
tion of  tiie  hibernators  are  butterflies.  Do  the  October  and  November 
butterflies  ever  lav  ewe's  the  same  season  ?     The   earliest  larval  stajjc  is  in- 
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eufticifntly  clianictcrized  :uid  too  little  is  known  of  the  flight  and  postures 
of  the  butterrty,  its  iiabits  or  that  of  the  caterpillar. 
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EuremaHUbn.,  Verz.  bek.  schmett.,  96  (1816). 
Terias  (pars)  Auctorura. 


Xanthidia  (pars)  Auctorum. 

Type.—Papilio  delta  Cram. 


'Tis  a  woodland  cuohautedl 
When  the  phebe  scarce  whistles 
Once  an  hour  to  his  fellow, 
And,  where  red  lilies  fl:iunted, 
Balloons  from  the  thistles 
Tell  summer's  disasters, 
The  butterflies  yellow. 
As  caught  in  an  eddy 
Of  .air's  silent  ocean, 
Sink,  waver,  and  steady 
O'er  goat's-beard  and  asters, 
Likes  souls  of  dead  flowers. 


With  aimless  emotion 
Still  lingering  unready 
To  Io;ivc  tlioirolil  bowers  ; 
And  the  fuiiTit  is  iiu  dumber. 
But  still  j;)e;uns  and  flushes, 
And  gurgles  and  pla.^hes, 
To  tlie  measure  of  summer; 
The  Inittortlieshear  it. 
And  s|jcll-linund  are  holden, 
.Still  balancing  near  it 
O'er  goat's  beard  so^olden. 

Low^ELL. —  The  Fountain  of  Youth. 


Imago  (56  :  3).  Head  not  very  large,  profusely  covered  with  rather  short,  coarse, 
scale-like  hairs,  longest  on  the  front.  Front  very  slightly  and  rather  uniformly  tumid, 
slightly  depressed  in  front  of  the  antennae,  with  a  slight  median  ridge  between  the  an- 
tennae, parting  posteriorly  into  still  slenderer,  diverging  forks,  opposite  the  middle  of 
the  antennae  and  reaching  their  posterior  edge ;  a  little  hollowed  down  the  whole 
middle  of  the  front;  a  little  higher  than  broad,  scarcely  more  than  half  as  broad  as 
the  eyes  on  a  front  view,  the  sides  diverging  considerably  upward  ;  upper  border  slop- 
ing toward  and  rounded  off  at  the  antennae ;  lower  border  squarely  docked.  Vertex 
tumid,  higher  than  tlie  level  of  the  eyes,  with  exceedingly  broad,  rather  deep,  oblique 
sulcations.  separating  the  more  swollen  centre  from  the  tuberculated,  projecting, 
outer  angles  of  the  front  border ;  the  latter  raised  and  ridged  throughout  its  extent. 
Eyes  not  very  large,  full,  naked.  Antennae  inserted  with  the  hind  edge  slightly  in  ad- 
vance of  the  middle  of  the  summit,  in  distinct  pits  separated  from  each  other  by  a 
space  fully  equal  to  the  diameter  of  the  second  antennal  joint ;  scarcely  more  than 
three-quarters  the  length  of  the  abdomen,  consisting  of  thirty-five  joints,  of  which 
about  fourteen  form  the  rather  strongly  compressed  cylindrical  club,  nearly  four 
times  as  broad  as  the  stalk,  fully  four  times  as  long  as  broad,  increasing  very  grad- 
ually in  size  to  the  middle  of  the  apical  third,  the  last  three  joints  forming  a  well 
rounded  tip,  the  terminal  one  with  a  minute,  conical,  bluntly  pointed  apex;  down  the 
middle  of  the  under  surface,  occupying  the  width  of  each  joint,  is  a  row  of  large, 
shallow,  circular  depressions.  Palpi  very  short  and  moderately  slender,  compressed, 
scarcely  longer  than  the  eye;  last  joint  minute,  less  than  half  as  long  as  the  penulti- 
mate, which  itself  is  scarcely  two-thirds  as  long  as  the  basal  joint;  all  the  joints 
clothed  rather  heavily  with  scales,  which  do  not  protrude  greatly  beyond  the  border. 


US 
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rrothoriicic  lobes  very  small,  fabiforni,  half  as  broad  again  as  high  or  long,  some- 
what tunikl,  placed  obli<iucly.  Patagiaof  moderate  size,  rather  long  and  rather  broad, 
somewhat  arched,  scarcely  tumid,  not  more  than  three  times  as  long  as  broad,  very 
gradually  tapering,  the  apical  half  bent  slightly  outward,  nearly  eqnal  and  half  as 
broad  as  the  base,  the  tip  broadly  rounded. 

Fore  wings  (40:4)  nearly  three-fourths  as  long  again  as  broad,  the  costal  margin 
rather  strongly  convex  at  the  base,  beyond  broadly  rounded,  the  middle  half  a  little 
flattened ;  outer  angle  well  rounded  off,  outer  margin  nearly  straight,  scarcely  convex, 
bent  at  an  angle  of  about  60°  with  the  general  direction  of  the  middle  half  of  the  cos- 
tal border;  inner  margin  scarcely  emarginate  about  the  middle,  the  outer  angle  rounded 
off.  Costal  nervure  terminating  at  the  middle  of  the  costal  border,  the  subcostal  with 
three  superior  branches,  the  first  arising  in  the  middle  of  the  outer  two-thirds  of  the 
cell,  the  third  at  an  equal  distance  beyond  the  apex  of  the  cell,  its  upper  branch  forked 
at  nearly  as  great  a  distance  from  its  base,  and  the  second  arising  from  the  apex  of 
the  cell.  Cell  a  little  less  than  half  as  long  as  the  wing,  and  scarcely  three  times 
as  long  as  broad. 

Hind  wings  with  the  costal  margin  somewhat  and  rather  abruptly  rounded  next  the 
base,  beyond  pretty  broadly  and  regularly  rounded,  rather  fuller  in  tlie  $  than  in  the 
$  ;  outer  margin  pretty  strongly  and  regularly  convex  al)ove  the  lower  median  nerv- 
ule,  beyond  continuous  and  nearly  straight,  fuller  at  the  extreme  upper  limit,  and  so 
with  a  more  regularly  rounded  upper  angle  in  the  $  ,  fuller  in  the  middle  of  the  sub- 
costal region  in  the  $  ;  inner  margin  broadly  and  abruptly  expanded  next  the  base, 
beyond  straight  or  scarcely  convex,  the  angle  rounded  off.  Costal  nervure  without 
any  branch;  vein  closing  the  cell  striking  the  median  nervure  twice  as  far  beyond  the 
second  divarication  as  beyond  the  same  divarication  of  the  subcostal  nervure. 

Fore  tibiae  about  two-thirds  the  length  of  the  middle  tibiae;  fore  tarsi  scarcely 
shorter  than  the  fore  femora  and  nearly  four-fifths  the  length  of  the  middle  or  hind 
tarsi ;  hind  femora  about  three-fourths  as  long  as  the  middle  pair  in  both  sexes. 
Femora  slenderly  fringed  with  rather  long,  scale-like  hairs.  Tibiae  supplied  abun- 
dantly and  equally  on  all  sides  with  very  small  and  very  slender,  recumbent  or  nearly 
recumbent  spines,  scarcely  arranged  in  rows,  and  apically  with  a  pair  of  not  very 
long,  exceedingly  slender  spurs.  First  joint  of  tarsi  scarcely  equalling  all  the  others 
combined,  the  third  and  fifth  equal,  and  the  fourth  less  than  half  as  long  as  the 
second,  provided  with  spines  similar  in  character  and  disposition  to  those  of  the 
tibiae,  but  below  arranged  in  four  regular  rows,  an  apical  pair  of  spines  on  each  joint 
considerably  longer  than  the  others;  claws  very  small,  divaricating  but  little,  com- 
pressed, not  greatly  but  regularly  curved,  broadly  bifid  for  fully  half  the  depth,  the 
branches  of  equal  length  and  similar,  finely  pointed ;  paronychia  simple,  composed  of 
a  compressed  lamella,  broad  at  base,  rapidly  tapering,  forming  a  rather  slender 
pointed  lobe,  extending  very  nearly  as  far  as  the  claw  and  partially  concealing  it;  pul- 
villus  similar  to  that  of  Callidryas,  but  not  mounted  on  so  long  a  pedicel. 

Tip  of  eighth  abdominal  segment  very  broadly  expanded,  so  as  above  to  be  scarcely 
longer  than  the  seventh,  and  receding  only  in  the  middle  of  the  sides.  Upper  organ 
of  male  appendages  curved,  long  and  slender,  excessively  compressed  so  as  to  form  a 
laminate  blade,  the  lower  edge  of  which  is  thickened.  Clasps  subtriangular,  convex 
only  at  the  borders,  bluntly  pointed  posteriorly,  both  upper  and  lower  edges  recurved, 
and  bearing  one  or  two  laminate  teeth. 

Egg.  Rounded  subfusiform  or  Indian-club  shaped,  between  three  and  f.iur  times 
as  long  as  broad,  largest  below  the  middle,  but  nearly  equal  in  the  middle  half, 
tapering  above  much  less  rapidly  than  below,  the  upper  third  tapering  regularly 
to  the  narrow,  subtruncate  and  gently  rounded  summit;  lower  extremity  much  more 
broadly  rounded,  with  a  parabolic  curve;  sides  furnished  with  numerous,  excessively 
delicate,  vertical  ribs,  equally  elevated  throughout,  the  interspaces  broken  by  cross 
lines,  scarcely  more  delicate,  into  nearly  square  cells. 

Caterpillar  at  birth.  Head  of  the  same  size  as  the  rather  large  first  thoracic  seg- 
ment; bearing  about  twenty  longer  and  shorter  hairs  definitely  arranged,  of  which  the 
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most  conspicuous  are  ii  pair  of  very  Iouj;  ones,  one  a  little  within  the  niicUUo  of  cither 
heniisphcrc,  at  the  level  of  the  top  of  the  triangle,  four  small  but  unciiual,  ineiiuidls- 
tant  ones,  a  little  outside  the  whole  length  of  the  sides  of  the  frontal  IriauKle,  ami  a 
pair  of  small  ones  across  the  middle  of  the  same.  Body  slender,  slightly  nioiiiliforni, 
due  in  large  part  to  a  snhstiginatal  expansion,  on  which  the  papillae  of  that  point  are 
placed.  Papillae  conical,  higher  than  broad,  arranged,  besides  the  transverse  series  of 
the  first  thoracic  segment,  in  an  anterior,  laterodorsal  series  on  all  the  other  segments; 
a  snpralateral  series  anteriorly  placed  on  the  thoracic,  posteriorly  on  the  abdominal 
segments ;  an  interior,  infralateral  series  on  all  the  segments ;  and  an  infrastigmatal 
series,  two  to  a  segment,  centrally  and  posteriorly  placed  on  the  abdominal,  the  latter 
almost  stlgniatal.  one  and  central  on  the  thoracic  segments.  Hairs  straight,  long, 
erect,  very  delicately  tapering,  slightly  expanded  and  open  at  the  tip.  Segments 
divided  into  a  large  anterior  and  four  equal,  smaller,  transverse  sections. 

Mature  caterpillar.  Mead  of  the  normal  f(irm,  three-quarters  the  breadth  of  the 
body,  studded  very  regularly  with  minute  papillae,  bearing  erect  and  forward  directed, 
short,  tapering  hairs.  Triangle  more  than  half  as  high  as  the  head,  slender,  more 
than  twice  as  high  as  broad.  Ocelli  five  in  number;  four  subequidistant  in  a  gently 
curving,  vertical  row,  the  fifth  posterior,  with  the  first  and  third  forming  a  nearly 
equilateral  triangle.  The  mandibles  massive,  chisel-edged.  Antennae  nnnsually 
small,  the  bristle  very  long. 

Body  very  slender,  about  seven  times  as  long  as  broad,  equal  or  scarcely  tapering 
behind  the  llfth  abdominal  segment,  the  last  segment  more  rapidly  to  a  truncate, 
broadly  eniarglnate  tip.  Segments  divided  by  transverse  incisions  into  six  subseg- 
ments,  of  which  the  second  to  fourth  are  subequal,  the  first  half  as  large  again  as 
either  of  these,  the  sixth  smallest,  all  furnished  with  a  large  number  of  minute,  short, 
conical  papillae,  mostly  arranged  in  a  single  transverse  row  on  the  narrower  snb- 
segments,  but  with  scarcely  any  regularity  whatever  on  the  first  subsegment;  a  few 
regularly  disposed  in  longitudinal  series;  on  the  first  section  of  each  segment  a  latere 
dorsal,  and  on  the  fourth  a  lateral  series  of  papillae  largerthan  the  others,  rounded  coni. 
cal  broader  than  high,  and  bearing  hairs  twice  a«  long  as  the  others,  about  as  long  as  the 
longest  subsegments,  minutely  expanded  at  the  apex,  and  supporting  globules.  Spiracles 
long,  oval,  small  and  lenticular.  Legs  and  prolegs  short,  the  front  pair  of  legs  ranch 
shorter  than  the  others,  so  far  as  the  fleshy  basal  joints  are  concerned. 

Chrysalis.  In  general  the  body  Is  much  slenderer  than  in  Eurymns ;  viewed  from 
above,  it  is  bell-shaped  in  front  of  the  basal  wing  tubercles,  the  apex  produced  to  a 
moderately  long,  conical  point,  the  distance  from  the  extreme  point  to  the  basal  wing 
tubercles  being  about  the  width  of  the  body ;  the  sides  of  the  bell  are  most  convex  at 
the  ocellar  ribbon,  but  the  sinuate  course  of  either  side  is  but  slightly  removed  from 
a  straight  line.  Behind  the  basal  wing  tubercles,  where  the  body  Is  broadly  augulate, 
the  body  is  equal  as  far  as  the  end  of  the  wing  cases;  beyond  this,  very  gently  and 
regularly  conical  to  the  tip  of  the  cremaster,  which  is  truncate  and  roundly  eniargl- 
nate. Viewed  laterally  the  body  is  more  irregular  and,  excepting  for  the  inferior  expan- 
sion of  the  wings  which  adds  to  the  height  of  the  body  by  two-thirds,  quite  straight. 
The  head  and  the  prothorax  have  an  independent  curve  of  their  own,  being  subglobu- 
lar  and  apically  somewhat  constricted  at  the  base  of  the  frontal  tubercle.  The 
mesothorax  is  gently  arched,  and  Interrupts  the  very  broad  curve  which  otherwise 
would  continue  from  the  back  of  the  head  to  the  tail.  The  inferior  expansion  of 
the  wing  cases  is  midway  In  character  between  Callidryas  and  Euryraus,  and  beyond 
them  the  ventral  line  is  a  continuous  broad  curve  to  the  base  of  the  cremaster,  which 
viewed  laterally.  Is  slender,  twice  as  long  as  broad,  equal.  There  is  a  slight,  dorsal 
carlnation  over  the  thoracic  joints,  the  two  lateral  surfaces  being  inclined  to  each 
other  at  scarcely  more  than  a  right  angle,  the  carina  rounded ;  a  similar  carina,  but  at 
an  angle  of  105°,  follows  the  sides  of  the  body  from  the  basal  wing  tubercle  to  the 
extremity  of  the  wing  cases.  The  tongue  cases  terminate  just  beyond  the  tips  of  the 
antennae,  which  reach  the  lowest  portion  of  the  swollen  wing  cases.  Abdomen 
slightly  depressed  above,  with  an  obscure,  rounded   carina  in  continuation  of  that 
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upon  the  wings,  and  continuing  to  the  sides  of  the  creinaster.  Preanal  button  termi. 
nating  in  front  in  two  little  appressed  teeth;  cremaster  abundantly  supplied  with 
hooks,  consisting  of  a  moderately  long  pedicel,  enlarged  slightly  and  gradually  from 
the  tip  to  its  extremity,  the  thickened  extremity  consisting  of  the  quarter  of  the  shell 
of  a  sphere,  thinning  toward  the  edge.    Spiracles  very  long  oval,  scarcely  protuberant. 

This  is  a  strictly  American  genus  richly  represented  within  the  tropics, 
especially  north  of  the  equator  and  above  all  in  the  Antilles  ;  two  or  three 
species  occur  in  the  southern  United  States,  one  of  which  (found  also  in 
the  northern  Antilles)  extends  to  the  southern  limits  of  New  England. 

The  butterflies  are  among  the  smallest  of  Pierinae,  seldom  varying  far 
from  an  inch  and  a  half  in  expanse.  They  are  pale  or  bright  sulphur 
yellow,  the  apex  of  the  fore  wings  bearing  above  a  very  large,  dark  brown 
patch,  the  inner  edge  of  which  crosses  the  wing  diagonally  ;  the  upper 
half  of  the  outer  border  of  the  hind  wings  is  usually  bordered  with  the 
same  and  a  small  spot  is  often  found  at  the  tip  of  the  cell,  both  above 
and  below,  excepting  on  the  upper  svirface  of  the  hind  wings  ;  the  under 
surface  of  the  latter  is  very  variable,  mottled  and  clouded  with  rosy  ferru- 
ginous tints,  often  disposed  in  transverse  bands  and  usually  forming  a 
conspicuous  spot  at  the  tip  of  the  upper  subcostal  interspace. 

The  insects  appear  to  be  more  than  single  brooded,  but  their  life 
histories  are  insufficiently  known.  The  butterflies,  says  Bates,  "although 
insects  of  feeble  flight  fly  directly  onwards  like  most  of  the  Pierinae." 
Wallace  calls  them  denizens  of  the  woods  on  the  Amazons,  and  says  they 
prefer  "the  dry  and  more  open  parts  of  the  forest  country  and  often  even 
come  out  into  the  full  sunshine."  Gosse,  writing  of  the  Jamaican  species, 
says  (Ann.  mag.  nat.  hist.  (2)  ii :  113-14)  : — 

"I  may  remark  of  all  these  as  well  as  of  the  genera  just  named  [Callidryas,  Gonep- 
teryx]  that  in  a  road  they  do  not  hover  about  or  play  backward  and  forward  as  some 
butterflies  do,  but  pursue  the  course  of  the  road,  one  way  or  the  other,  and  that  not- 
withstanding the  occasional  interruptions  of  alighting,  with  pretty  constant  regularity, 
mostly  keeping  to  that  side  of  the  road  on  which  each  may  happen  to  be.  I  think  I 
have  remarked  that  most  go  the  same  way,  though  without  any  association.  Occa- 
sionally one  miy  be  observed  to  return  upon  its  course,  but  in  such  case  it  commonly 
pursues  the  new  direction  with  the  same  regularity  until  out  of  sight.  But  the  more 
proper  and  peculiar  resorts  of  the  Teriades  are  large  open  plains,  old  pastures  and 
guinea  grass  pieces,  especially  the  former  two,  which  are  generally  overrun  with 
herbaceous  weeds  as  the  Asclepiadeae,  various  species  of  Cassia  and  Papilionaceae. 
.  .  .  Here  they  flit  two  and  fro  without  any  regularity  a  few  inches  above  the  ground 
or  herbage,  alighting  every  instant." 

The  eggs  are  very  graceful  objects,  shaped  like  an  "Indian  club"  with- 
out the  handle  and  are  laid  singly. 

The  caterpillars  resemble  those  of  Eurymus  but  are  more  slender ;  they 
are  principally  green  with  a  paler  lateral  stripe  and  feed  on  Leguminosae 
and  perhaps  only  on  Cassia. 

The  chrysalids  are  straight  with  the  wings  somewhat  produced,  though 
not  so  much  as  in   Xanthidia,  and  have  a  slight  dorsal  elevation   on  the 
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thorax  ;   the  frontal  proniinence  iy  ili'licnti'   mul    ta|icT(<   gradually    without 
bt'iiig  very  long;  they  are  green  wiili  a  lateral  stripe. 

The  tiptries  of  tiiis  group,  t<ays  Batcn  (.Tourn.  ent.,  ISfil,  24.')), 
referring  to  this  genus  iinil  its  immediate  allies,  "are  a  most  difficult 
study.  •  .  .  Their  specific  characters  are  not  at  all  trenchant;  the  peculiar 
markings  which  may  serve  to  distinguish  well  characterized  examples  of 
a  species  are  subject  to  become  obsolete  in  other  examples  ;  the  species 
again  present  many  local  varieties  in  dirt'erent  parts  of  tiieir  area  of  dis- 
tribution." This  is  due,  nc.)  doubt  in  part  to  the  prevalence  of  seasonal 
dimorphism  in  this  group, — a  fact  which  was  not  known  when  Bates 
wrote  and  which  will  doubtless  necessitate  an  entire  revision  of  the 
species,  though  not  in  the  headlong  manner  adopted  by  Pryer  in  his  Lep- 
idoptera  nihonica. 


EXCURSUS  XLII.—THE   SWARMING    AND    MIGRATIONS    OF 

BUTTERFLIES. 

.  .  .  Before  vour  si<'ht 
Mounts  on  the  breeze  the  butterfly — and  soars, 
Small  creature  as  she  is,  from  earth's  bright  flowers 
Into  the  Jewy  clouds. 

Wordsworth.— 77ie  Excursion. 

No  flying  insect  steers  its  course  by  its  tail. 

Aristotle.— Hist.  Anim.,  vii. 

Whether  or  not  swarming  is  a  necessary  precedent  to  migration  among 
insects  is  not  known,  since  migration  can  readily  be  observed,  and  in 
fact  has  been  observed,  only  when  an  insect  is  exceptionally  numerous  ; 
migration  may  be  far  more  common  than  we  imagine,  and  it  seems  to  be 
one  of  the  conditions  of  the  struggle  for  existence  that  each  kind  of 
animal  should  endeavor  to  spread  its  domain. 

In  a  preceding  excursus  (pp.  376-379)  we  have  brought  together  some 
examples  of  the  movements  of  butterflies  en  masse,  but  in  most  cases 
these  were  instances  of  forcible  removal  from  one  point  to  another  by 
atmospheric  agencies.  It  may  be  remarked  in  passing,  that  such  mas- 
sive movements  could  not  have  occurred  but  for  the  habit,  on  the  part 
of  the  insect  involved,  of  congregating  in  such  great  numbers  as  to  merit 
the  term  swarming.  At  present,  however,  we  are  not  concerned  with  the 
involuntary  but  with  the  voluntary  massive  movements  of  butterflies. 

Such  movements  have  frequently  been  observed  and  in  some  quarters  of 
the  globe,  notably  in  tropical  regions,  are  claimed  to  be  a  regular  and 
annual  occurrence.  There  is  reason  to  believe  that  this  may  also  be  true, 
on  a  smaller  scale,  in  temperate  regions.  Hardly  more  than  three  sub- 
families of  butterflies  have  been  observed  to  be  concerned  in  such  move- 
ments, viz.,  the  Nymphalinae  and    Euplocinae  among  Nymphalidae  and 
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the  Pieriiiae  among  Papilionidae.     Some  examples  may  be  given,  follow- 
ing a  systematic  order. 

Ciilorippe  celtis,  one  of  the  Apatiiridi,  was  reported  in  1887,  not  only 
to  be  swarming  in  great  numbers  in  our  southern  states,  but  to  be  migrat- 
ing, though  I  have  been  unable  to  obtain  any  definite  statements  regarding 
their  movements. 

Most  of  the  cases,  however,  occur  among  the  Vanessidi.  Thus  Mr. 
B.  P.  Mann,  while  resident  in  Brazil,  observed  on  Feb.  17  (early 
autumn)  great  numbers  of  Coea  acheronta  following  each  other  singly 
at  intervals  across  a  meadow  in  front  of  his  house,  apparently  migrating; 
"the  butterflies  came  with  powerful,  rapid,  direct  flight,  perhaps  from 
three  to  five  meters  above  the  level  of  the  meadow,  from  the  direction  of 
a  small  hill  near  by.'" 

Another  case  within  the  tropics  is  I'ecorded  of  a  ver}'  different  butter- 
fly by  Mr.  Belt,  which  I  give  in  his  own  words  :  — 

As  we  rode  along,  great  numbers  of  a  brown,  tailed  butterfly  (Tlmetes  cbirou)  were 
flying  over  to  the  southeast.  They  occurred  as  it  were  in  columns.  The  air  would  be 
comparatively  clear  of  them  for  a  few  hundred  yards,  then  we  would  pass  through  a 
baud  perhaps  fifty  yards  in  width,  where  hundreds  were  always  in  sight,  and  all  trav- 
elling one  way.  I  took  the  direction  several  times  with  a  pocket  compass,  and  it  was 
always  southeast.  Amongst  them  were  a  few  j'ellow  butterflies,  but  these  were  not  so 
numerous  as  in  former  years.  In  some  seasons  these  migratory  swarms  of  butterflies 
continue  passing  over  to  the  southeast  for  three  to  five  weeks,  and  must  consist  of 
inillions  upon  millions  of  individuals  comprising  many  difl'erent  species  and  genera. 
...  I  know  of  no  satisfactory  explanation  of  these  immense  migrations.  They  occurred 
every  year  whilst  I  was  in  Chontales,  and  always  in  the  same  direction.  .  .  .  The  difll- 
culty  is  there  are  uo  retnrn  swarms.     (Nat.  in  Nicaragna,  152-3.) 

In  Europe,  the  phenomenon  has  been  observed  in  the  allied  Euvanessa 
antiopa,  whose  irregularity  of  abundance  is  well  known  ;  thus  Swainson 
says  on  Lewin's  authority  that  in  Great  Britain  "in  March,  1790,  a  great 
number  were  seen  flying  and  soaring  about  for  the  space  of  twelve  or  four- 
teen days  :  and  then  as  if  with  one  consent,  they  migrated  from  us  and 
were  no  more  seen."  The  powers  of  flight  of  this  insect  ai-e  referred  to 
above  (p.  409). 

Fritsch  of  Prague  states  that  a  migration  of  butterflies ,  presumed  to  be 
Aglais  urticae,  was  seen  atLaibach,  which  was  about  four  hundred  metres 
broad  and  lasted  for  half  an  hour.  And  Cornelius  says  that  a  flight  of 
this  same  butterfly,  lasting  for  half  an  hour,  passed  in  a  southeasterly 
direction  over  the  Lake  of  Neuchatel  in  July,  1828. 

We  can  return  to  our  own  country  for  the  next  instance,  which  is  re- 
lated by  Behr  of  Eugonia  californica  and  is  the  more  interesting  when 
we  recall  the  nocturnal  flight  of  the  allied  E.  j-album  related  above  on  p. 
377.     Dr.  Behr  says  :— 

Tiif  first  migration  I  observed  was  on  November  15th,  1856,  when  numbers  of  this 
butterfly  flew  over  San  Francisco  in  a  general  direction  of  south-south-east.    They 
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flew  singly,  and  never  crowiled  into  swarms.  Most  of  tliese  butterflies  passed  over 
our  streets  at  too  great  a  lioiglit  to  permit  close  inspection — a  few  alighting  here  and 
there  on  lamp-posts,  sign-boards,  or  in  tlic  more  rural  parts  on  flowers.  It  was  from 
these  that  I  obtained  the  specimens  in  my  collection.  They  nearly  all  looked  worn 
and  shattered,  and  there  were  no  fresh  specimens  among  tliem  :  clearly  indicating  that 
they  were  not  raised  in  the  neighborhood  of  the  city,  but  had  come  from  distant  parts. 
On  the  18th  some  of  the  stragglers  were  still  to  be  seen,  but  on  the  19th  tlicy  had  all  disap- 
peared. The  second  migration  took  place  last  fall  [18G3],  but  did  not  reach  San  Fran- 
cisco. ...  By  comparing  notes  received  from  Mr.  .Johnson,  of  Marin  County,  I  have  come 
to  the  conclusion  that  the  country  to  the  northward  crowded  with  this  Vanessa,  must 
have  sent  at  least  one  colony  south;  and  I  was  told  by  the  above-mentioned  gentleman, 
the  statement  being  contlrmed  by  several  intelligent  farmers  of  the  same  neighborhood, 
that  large  numbei'S  of  a  brown  butterfly  had  come  from  San  Quentin,  and  crossed  over 
that  part  of  tlio  bay  which  stretclies  between  San  Rafael  and  Saucelito.  About  the  same 
time,  great  numbers  of  the  same  insect  were  observed  in  Lagunita  Valley,  at  the 
base  of  Tamal  Pais,  where  the  swarms  gathered  in  a  great  crowd,  and  disappeared  as 
suddenly  as  they  came.     (Proc.  Cal.  acad.  nat.  sc.,  lii:  124.) 

Perhaps,  however,  the  most  striking;  instance  in  modern  times,  because 
noticed  and  recorded  by  so  many  persons,  is  the  invasion  of  Europe  by  great 
swarms  of  Vanessa  cardui  during  tlie  summer  of  1879.  They  were  first 
observed  at  the  end  of  May  at  two  points  considerably  distant  from  each 
other.  Ritter  says  that  he  was  near  Nikolsburg  in  Moravia  on  a  liot 
sunny  day  at  the  end  of  May  by  the  edge  of  a  forest,  when  at  about  two 
o'clock  in  the  afternoon,  he  noticed  a  peculiar  humming  sound.  "Imme- 
diately," says  he,  "I  observed  an  enormous  flight  of  butterflies  which  came 
in  a  westerly  direction  over  an  open  forest  park  and  pitched  as  by  com- 
mand on  the  sunny  wall  opposite  me."  He  hurried  oft'  to  find  others  to 
witness  the  sight,  but  on  his  return  in  five  minutes,  foimd  only  one  or  two 
individuals  instead  of  the  many  tiiousands  he  had  left  there.  The  other 
observation  was  much  farther  to  the  south.  Ninni  has  collected  the  facts 
regarding  this  swarm,  which  appeared  at  Treviso  north  of  Venice  between 
the  30th  of  May  and  6th  of  June.  On  the  30th,  he  says,  there  were 
comparatively  few  butterflies,  all  passing  in  a  northwest  direction.  On  the 
3l8t  the  same,  the  wind  at  this  time  coming  mostly  from  the  north.  On  the 
Ist  of  June  with  wind  mostly  west  of  north,  they  moved  in  a  direction  to  the 
east  of  north,  and  this  direction  they  retained  for  the  three  following 
days.  On  the  2d  they  came  in  immense  numbers,  flying  from  5.15  a.m. 
till  sunset,  the  wind  varying  on  cither  side  of  north.  On  the  3d  the 
numbers  were  still  great  but  began  to  decrease,  with  the  prevailing  wind 
from  the  north-east,  so  that  they  were  flying  directly  against  the  wind, 
which  had  now  attained  a  greater  strength.  On  the  4th,  with  the  wind 
more  in  a  southerly  direction,  they  moved  in  the  same  direction  as  before 
but  were  only  remarked  at  certain  points.  On  the  5th,  with  the  wind  in 
an  easterly  direction,  the  numbers  were  about  as  on  the  previous  day, 
while  on  the  f5th  with  the  prevailing  wind  from  the  north-east,  the 
flight  only  began  at  1  o'clock  in  the  afternoon  and  lasted  for  an  hour  and 
a  half. 
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In  the  early  days  of  June  and  particularly  about  the  7th,  the  huttei-flies 
appeared  all  over  the  central  portions  of  Europe  moving,  as  a  general  rule, 
at  right  angles  to  or  against  the  wind,  but  \vith  a  prevailing  direction  from 
the  south-west  toward  the  north-east.  They  passed  over  all  obstacles  with- 
out hesitation  ;  thus  on  the  5th  of  June  thousands  of  them  were  found 
dead  on  the  snow  around  the  St.  Gothard  hospice,  only  a  day  or  two  after 
which  they  appeared  in  immense  swarms  to  the  north  of  the  Alps.  That 
it  was  not  simply  a  superabundance  of  butterflies  already  existing  in  the 
region,  but  an  inflow  from  outside,  seems  to  be  abundantly  proved  by  two 
facts  :  first  that  in  the  principal  regions  of  the  invasion,  cardui  does  not 
appear  upon  the  wing  (excepting  in  the  few  which  hibernate)  until  the 
middle  or  end  of  July,  whereas  the  invasion  took  place  at  the  end  of  May 
and  the  first  half  of  June  ;  and  second  by  the  condition  of  the  specimens 
concerned  in  the  invasion  ;  wherever  captured,  with  a  single  exception,  that 
of  Ritter,  all  specimens  were  noted  as  very  worn  and  faded,  indicating  that 
they  had  flown  from  an  immense  distance.  Oberthiir,  capturing  speci- 
mens of  the  flight  which  made  its  appearance  at  Rennes  on  the  10th  of 
June,  remarked  that  they  belonged  to  a  very  characteristic  African  type, 
noticeable  for  the  fact  that  the  brighter  parts  of  the  upper  wings  are  very 
much  paler  and  less  I'osy  than  in  the  type  found  in  France.  Specimens, 
indeed,  seemed  to  him  to  be  preciselj^  like  those  which  he  had  in  his  col- 
lection coming  from  Abyssinia.  Now  as  it  is  well  known  that  cardui  flies 
during  the  entire  winter  in  the  north  of  Africa,  laying  its  eggs  and 
raising  its  broods  throughout  this  season  in  Egypt,  where  I  have  my- 
self seen  it  in  the  imago,  caterpillar  and  chrysalis  state  in  the  greatest 
profusion  during  the  month  of  March,  there  is  no  reason  for  disbe- 
lieving the  conclusion  that  nearly  all  who  have  examined  the  question 
appear  to  have  reached  and  which  has  been  formulated  by  several  writers, 
that  this  was  literally  an  in^^asion  of  butterflies  which  had  flown  across  the 
Mediterranean  and  spread  over  the  greater  part  of  Europe.  It  does  not 
seem  to  me  necessary  to  suppose  they  crossed  at  any  given  point  or  during 
the  day-time  only. 

According  to  Speyer,  the  movement  of  the  butterfly  streams  were  ob- 
served as  far  as  the  50th  degree  of  latitude,  but  accompanied,  he  says,  by 
an  unusual  frequency  of  this  butterfly  otherwise  over  all  England,  Ger- 
many, Hungaiy  and  even  as  far  as  Finland.  Schmidt,  however,  without 
apparently  having  observed  any  flight,  states  that  at  Vismar,  as  far  north 
as  the  Baltic  coast  and  near  latitude  54°,  cai'dui  was  excessively  abun- 
dant, and  all  very  woi'n  and  faded ;  and  it  is  quite  possible  that  the 
superabundance  of  the  butterfly  found  to  the  north,  in  England  and  else- 
where, during  this  year  may  have  been  due  to  the  presence  of  the  invad- 
ing horde  whose  progeny  they  represented. 

To  follow  for  a  week  the  fortunes  of  tliis  invading  horde,  we  would  observe 
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that  on  the  7tli  of  .Fiiiic  flights  of  the  buttertly  were  noted  at  no  k's.s  tlian 
nine  or  ten  widely  separated  places  in  different  parts  of  Europe,  especially 
in  south-western  Germany,  Switzerland  and  Moravia  ;  in  the  vicinity  of 
Zuricli,  an  observer,  who  noted  the  flight  at  half  past  four  in  tlie  after- 
noon and  found  it  still  continuing  at  five,  calculated  that  a  thousand  indi- 
viduals passed  over  his  head  within  the  space  of  eight  minutes,  forming  a 
stream  al)()ut  ten  metres  wide.  Near  Iliiningen  they  were  observed  cross- 
ing the  Kliine  for  many  liours,  passing  in  an  easterly  direction.  On  the  8th 
they  were  observed  at  Carlsruhc,  Strassburg,  Stuttgart,  and  near  Zurich,  in 
the  last  place  flying  very  swiftly  in  immense  swarms,  during  a  couple  of 
hours  in  the  afternoon,  over  a  space  a  kilometre  broad  and  from  two  to  ten 
metres  higli.  On  the  IHh,  Fore!  I'eports  that  a  passage  of  buttei-flies 
occurred  at  Morges  and  Lausanne,  lasting  from  one  to  four  hours  ;  and  it 
was  probably  this  species  seen  moving  westward  at  Olmiitz,  Moravia, 
between  1  and  2  p.  m.  On  the  10th  they  were  observed  at  Carlsruhe  and 
other  places  in  the  vicinity,  and  at  Augers,  France,  where  they  passed  in  a 
westerly  direction  against  a  feeble  wind  ;  this  was  the  day  on  which  the  flight 
wasol)served  at  Rennes  by  Obertiiiir,  who  gives  some  interesting  estimates, 
calculating  that  the  buttei-tlies  moved  about  fifty  metres  in  ten  seconds ; 
sometimes  twenty  or  thirty  would  be  seen  in  a  single  minute,  following 
one  another  without  interruption,  sometimes  four  or  five  close  together; 
they  flew  over  all  obstacles,  passing  vertically  up  the  walls  of  houses  in 
their  way,  always  surmounting  obstacles,  never  passing  around  them. 
The  flight  began  at  half  past  eleven  in  the  morning,  moved  in  a  northerly 
direction  until  two  o'clock  in  the  afternoon,  when  its  direction  was  sud- 
denly changed  to  the  west,  and  an  hour  afterward  the  wind  itself  began  to 
veer  to  the  east,  blowing  up  a  storm  in  the  course  of  another  hour.  On 
the  11th,  swarms  were  observed  at  Nancy,  at  St.  Franc,  Savoy,  600 
metres  above  the  sea,  at  Salzburg,  and  at  Steyer  in  upper  Austria,  whei'e 
thev  were  on  the  move  from  nine  o'clock  in  the  morning  to  six  in  the 
afternoon,  though  most  abundant  between  one  and  two  in  the  afternoon, 
and  it  was  calculated  that,  over  a  breadth  of  100  paces,  from  90  to  1 10  passed 
in  a  minute,  making  more  than  a  million  of  individuals  during  the  day. 
On  the  12th  the  flight  was  observed  at  Lautschitz  in  Bohemia,  on  the 
15th  at  Augsburg,  and  again,  between  four  and  five  o'clock  in  the  after- 
noon, at  Salzburg,  passing  here  at  the  rate  of  about  750  in  an  hour.  The 
streams  were  noted  every  da}-  from  the  10th  to  the  16th  near  Paris,  and 
especially  on  the  1.3th,  always  passing  in  the  same  direction,  toward  the 
west.  Dr.  Regenbart  even  asserts  that  at  Evreux,  France,  there  was  a 
continual  passage  of  this  buttei"flv  from  south  to  north  throughout  the 
whole  of  June,  without  the  omission  of  a  single  day,  and  even  during 
moderate  rain,  the  butterflies  flying  near  the  groimd  with  great  rapidity, 
surmounting  all  obstacles  and  never  turning  aside,  all  with  torn  and  faded 
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wings.     On  the  Ifith  flights  were  observed  again  at  Salzburg  and  at  Ar- 
mainvilliers.     After  this,  observations  are  less  frequent  and  important. 

This  is  by  no  means  the  only  invasion  that  Europe  has  suffered  at  the 
hands  of  Vanessa  cardui ;  a  number  of  earlier  instances  are  on  record, 
and  almost  all  of  them  occurred  at  about  the  same  time  of  year  ;  that  is, 
in  the  spring,  before  the  time  for  the  regular  appearance  of  the  indigenous 
brood  of  the  butterfly.  The  first  of  which  I  find  any  record  is  mentioned 
by  Cornelius  as  having  taken  place  at  Turin  at  the  end  of  May,  1741. 
Several  subsequent  flights  have  appeared  in  this  immediate  vicinity.  Thus 
De  Loche  saw  a  flight  there  in  May,  1791,  there  was  another  at  the 
close  of  May  in  1798,  and  Huber  states  that  Bonelli  saw  one  toward  the 
end  of  March,  1826,  passing  from  the  south  toward  the  north  ;  apparently 
this  lasted  several  days,  for  it  is  stated  tluit  the  butterflies  were  most 
abundant  on  March  29.  On  April  20,  1851,  Ghiliani  saw  a  great  flight 
of  these  insects  ;  according  to  Bouquet,  the  day  was  fine,  after  continued 
rain,  and  a  strong  breeze  blew  from  the  west ;  beginning  at  11  a.  m.,  the 
swarm  came  from  the  south-southeast  and  continued  with  a  precipitate  flight 
for  five  hours  towards  the  north-northwest.  Again  in  1857,  when,  accord- 
ing to  Cornelius,  a  flight  occurred  on  April  26.  All  of  these  were  in  Pied- 
mont. Huber  gives  an  account  of  a  flight  seen  by  Wolf  near  Neucliatel, 
on  the  8th  of  June,  1826,  which  lasted  at  least  two  liours,  the  stream  of 
butterflies  being  from  ten  to  fifteen  feet  broad.  The  same  flight  is  recorded 
June  8th,  in  the  neighboring  Canton  Vaud  at  Granson,  moving  north- 
ward, according  to  Cornelius,  who  further  records  a  flight  which  passed 
from  London  to  the  coasts  of  France  in  a  south-easterly  direction ,  in  1857, 
without  specification  of  the  month,  and  one  which  occurred  in  April  and 
May,  the  year  not  mentioned,  at  Montpellier,  passing  in  a  northerly  direc- 
tion and  composed  of  both  sexes.  The  only  definite  exception  to  the 
universal  occurrence  of  these  flights  in  the  spring  is  the  statement, 
recorded  by  Hagen,  of  a  flight  in  Switzerland,  when,  on  October  26,  1827, 
Prevost  saw  such  a  moving  swarm,  composed  of  a  stream  of  butterflies, 
from  ten  to  fifteen  feet  broad,  passing  from  south  to  north  for  two  hours. 

Among  the  Euploeinae  similar  migrations  are  well  known.  Thus 
Thwaites  says  in  Moore's  Lepidoptera  of  Ceylon  : — 

On  a  fine  sunny  day,  when  calm  or  nearly  so,  amazing  numbers  of  one  or  more 
species  of  Euploea  may  often  be  observed  wending  their  way  in  one  direction,  as  if 
floating  upon  the  air  a  few  feet  from  the  ground,  with  an  apparently  sluggish  move- 
ment of  their  wings,  though  really  making  rapid  progress.  Resembling  an  army  in 
scattered  open  columns,  they  move  on  instinctively,  regularly  and  simultaneously,  as  if 
animated  by  a  true  migratory  impulse.  They  naturally  suggest  a  most  interesting 
inquiry  as  to  whence  tliese  immense  numbers  come,  and  whither  they  are  tending, 
whether  their  course  is  a  straight-ahead  one,  or  is  following  a  horizontal  circular 
direction  of  greater  or  less  diameter.  These  insects  when  thus  moving  in  company 
show  an  unwillingness  to  be  diverted  from  their  course,  and  when  attracted  Iw  a  favour- 
ite plant  in  flower,  it  is  only  for  a  few  minutes   that  they  remain   upon  it,  and  after 
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regaling  themselves,  soon  start  olV  to  rcsnnie  tlieir  jonrncy  with  their  fellow  travellers, 
moving  again  amongst  tliem  as  before  and  l)ound  for  the  same  destination.  It  is 
curious  to  observe  that  butterflies  of  a  totally  difl'erent  kind,  wlien  they  liappen  to 
come  within  the  range  of  one  of  these  moving  columns,  are,  for  a  period,  carried 
away  apparently  by  the  same  impulse  and  fly  in  company  with  it.  but  are  soon  seen  to 
be  moving  ort'  indopeudently  as  at  tlrst. 

Another  instance  in  tlie  same  family  is  our  Anosia  plcxippus,  for  an 
account  of  whose  movements,  \vhich  I  believe  I  have  shown  good  reason 
to  consider  periodic,  the  reader  is  referred  to  that  species  and  especially  to 
pp.  727-737,  741-74.3.  To  tiie  accounts  there  given  of  its  swarming  upon 
trees  may  be  added  that  of  Mrs.  Bush  of  San  Jose,  Cal.,  wlio  writes  to 
the  American  naturalist : — 

I  have  been  to  Monterey,  and  was  fortunate  enough  to  see  the  "butterfly  tree,"  or 
trees,  as  there  are  three  of  tliem.  These  trees  are  the  Monterey  pine  (Pinus  insignis 
Dougl.).  and  are  probably  over  one  and  a  half  feet  in  diameter,  and  completely  cov- 
ered with  live  butterflies.  To  say  that  there  were  as  many  butterflies  as  leaves  upon 
ttie  trees  would  not  be  a  very  great  exaggeration.  I  saw  them  in  the  morning  when 
it  was  cool  and  they  could  not  fly  very  well,  and  piclied  up  a  dozen  from  the  grass  in 
a  few  seconds.  A  lady  resident  informed  me  that  for  the  twelve  years  she  had  lived 
there  the  appearance  had  been  the  same,     (xv  :  572.) 

Since  tiie  printing  of  those  pages,  the  following  account  of  the  migratory 
movement  lias  been  given  by  Dr.  Ellzey,  as  observed  at  West  River,  Md., 
Sept.  23,  1886  :— 

About  7  o'clock  in  the  morning  my  son,  G.  Murray  Ellzey,  called  the  attention 
of  myself  and  several  other  gentlemen  to  the  fact  that  "the  whole  heavens  were 
swarming  with  butterflies."  There  were  an  innumerable  multitude  of  them  at  all 
heights  from,  say,  100  feet  to  a  height  beyond  the  range  of  vision,  except  by  the  aid 
of  a  glass.  They  were  flying  due  southwest  in  the  face  of  a  stifl'breeze.  Observations 
upon  the  flight  of  individuals  between  points  of  known  distances  apart  showed  that 
the  rate  of  movement  was  not  far  from  20  miles  per  hour.  Where  they  originally 
came  from  or  whither  they  went  we  could  not  tell.  They  undoubtedly  came  from  be- 
yond the  bay,  which,  in  that  place,  is  14  miles  across,  and  they  must  have  been  early 
on  the  wing.  By  11.30  o'clock  the  numbers  had  declined,  audit  was  evident  the  bulk 
of  the  flight  was  over,  but  for  several  days  a  gi-eat  many  individuals,  evidently  fol- 
lowing the  migratory  movement,  were  observed.  My  brother-in-law,  Mr.  Daniel  Mur- 
ray, who  had  Ijeen  three  days  previously,  viz.,  on  the  20th  of  September,  at  Long 
Green,  in  Baltimore  County,  Md.,  saw  a  vast  multitude  of  the  same  butterflies  in  mi- 
gratory movement ;  they  were  seemingly  exhausted  in  flight  and  settled  on  the  trees 
in  such  multitudes  as  to  give  them  the  appearance  of  an  autumnal  forest.  (Insect 
life,  i:221.) 

I  had  also  overlooked  the  statement  by  Werneburg  that  the  Deutsche 
Ronianzeitung  (1872,  319)  mentions  a  passage  of  this  butterfly  in  Con- 
necticut in  1871  towards  the  southwest,  which  passed  at  a  height  of  from 
100  to  160  metres  overhead  in  endlosen  massen. 

The  most  common  examples,  however,  of  migrating  butterflies  are  to  be 
found  in  the  subfamily  remaining  to  be  considered,  the  Pierinae,  where 
more  than  elsewhere  thei'e  is  a  remarkable  general  propensity  for  congre- 
gating, these  being  among  our  .most  social  butterflies.     Instances  of  this 
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have  already  lieen  given  under  Callidryas  and  otliers  will  be  given,  to 
which  we  may  add  the  following,  drawn  from  miscellaneous  sources,  first 
regarding  the  Khodoceridi,  next  the  Pieridi. 

Swainson  says  that  Lindley  saw  in  Brazil,  in  March  1803,  "an  immense 
flight  of  white  and  yellow  butterflies  .  .  .  which  continued  to  pass  for  many 
days  successively"  in  a  southeasterly  direction.  Werneburg,  quoting  from 
Das  Ausland  ( 1872,  68) ,  says  that  in  Venezuela  one  year  in  June  and  July 
a  throng  of  different  species  of  Callidryas  moved  in  a  northerly  direction 
out  to  sea  for  many  d.ays  together  between  11  A.  M.  and  2  v.  M. 

Distant  gives  a  similar  account  of  the  related  Old  World  species  of  Ca- 
topsilia.     A  pseudonymous  writer,  he  says,  mentions  how  they 

are  sometimes  seized  with  a  mania  for  migrating  to  tlie  far  West.  .  .  .  I  have  stood  near 
one  of  the  parade-grounds  at  Poona,  and  watclied  tliem,  with  scarce  a  pause  to  rest 
their  wings  or  sip  a  flower,  from  eight  or  nine  o'cloclv  until  the  afternoon,  as  far  as 
eye  could  reach,  the  host  kept  streaming  past,  like  the  fugitive  Gauls  after  one  of 
Caesar's  great  battles.     (Rhop.  Mai.,  286.) 

And  Mackwood,  quoted  by  the  same  writer,  says  of  C.  catilla  : — 

In  the  flights  along  the  sea-coast,  beginning  generally  in  November,  this  species  of 
Catopsilia  forms  about  a  third  of  the  number,  always  travelling  to  the  north ;  the 
flights  lasting  for  days,  thousands  of  them  passing  in  an  hour."     (Rhop.  Mai.,  298.) 

Werneburg  lecites  the  case  of  a  species  of  Terias  found  flying  over  the 
sea  in  myriads  near  South  Africa  at  the  end  of  January.  But  a  more  de- 
tailed and  interesting  note  is  that  by  Rev.  ^Ir.  Briggs  quoted  by  Distant 
(Rhop.  Mai.,  290)  of  Delias  dione.      He  speaks  of  it,  says  Distant, 

as  the  ■'common  coasting  butterfly,"  and  describes  it  as  being  found  sometimes  in  an 
"apparently  endless  stream"  all  following  one  direction,  and  numbering  twenty  to 
thirty  in  sight  per  minute  from  any  one  point,  but  forming  a  belt  several  miles  broad, 
extending  far  inland  from  the  coast,  and  from  morning  till  night  continuing  to  pass 
any  fixed  point  for  a  fortnight  or  more.  "It  seems  seldom  to  feed  or  alight  during 
these  migrations,  except  at  night  or  in  early  morning,  when  with  dawn  it  resumes  its 
flight.  .  .  .  Now  and  then  it  is  entangled  in  a  sort  of  cul  de  sac,  formed  by  thick  clumps 
of  fruit  trees,  or  the  high  walls  of  houses,  against  which  it  will  dash  itself  repeatedly 
and  recklessly,  willing  to  persevere  until  death.  This  is  especially  apt  to  be  the  case 
when  a  strong  head  wind  is  blowing  against  it."     (Rhop.  Mai.,  290.) 

Passing  now  to  the  Pieridi,  we  cannot  do  better  than  quote  the  following 

passage  by  Thwaites  : — 

At  certain  times  of  tlie  year  immense  hosts  of  these  butterflies,  mostly  of  a  white 
colour  or  nearly  white,  may  be  observed  during  the  hottest  part  of  the  day  rushing  in 
an  impetuous  flight  across  the  country,  driven  by  some  irresistible  Instinctive  impulse, 
and  impatient  of  any  obstruction  in  their  headlong  course ;  even  ascending  hills  of 
6000  feet  in  elevation,  and  descending  again;  striking  like  animated  snow-flakes 
against  any  one  meeting  them  in  their  course  and  then,  after  passing  the  obstruction, 
making  on  with  the  same  ))ertinacity  as  before,  towards  where  they  are  hurrying  to, 
until  the  failure  of  sunshine  arrests  their  progress  for  the  day ;  to  be  continued 
probably  on  succeeding  days  until  tlie  wondrous  furor  has  exhausted  itself.  By  the 
superstitious  natives  these  marvellous  movements  of  white  butterflies  are  attributed 
to  a  desire  on  the  part  of  the  insects  to  do  homage  to  tlie  footstep  of  Buddha  on 
Adam's  Peak,  moved,  as  the  native  himself  is  to  do  so  at  certain  times  of  the  year. 
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...  I  >tu)ulil  roiiiiiik  Hint  iiiiKPii^.sl  tlir  iiiiiiii  hdily  of  tliesi>  travelling  white  l)utterflies, 
smiill  j;roii|>s  of  lialf-n-ilo/.cii  iiuliviiliiiils  oi-  iiiori'.  miiy  bt  observed,  wliicli  in  strings 
of  sciinenco,  lookinf;  iis  if  playinL;  ■follow  my  leader,"  have  a  pretty  appearance.  In 
some  portions  of  tlio  conntry  in  tlieir  line  of  Miirlit.  where  shallow  water  may  be 
lying,  large  nnmbers  of  these  white  butlerllies  may  be  seen  iiuenching  their  thirst  on 
the  damp  gronnd,  and  (lying  up  when  distnrbeil,  in  (jnite  a  startling  cloud.  (Moore, 
Lep.  Ceylon,  i:  11(!-117.) 

Tcnuant  in  Iiis  Ceylon  also  tells  nt"  "Hifrhts  of  tlicse  ilclieatc  ereatures, 
generally  of  a  wliitc  or  j)ale  yellow  hue,  apparently  miles  in  breadth,  and 
of  siieh  prodigious  extension  as  to  oeciipy  hours  and  even  days,  uninter- 
ruptcdlv  in  their  passage."  Spriiee  also  tells  of  a  "vast  multitude  of 
butterliies"  of  "eommon  white  and  orange  yellow  s})eeies,"  Hying  to  the 
S.  S.  E.  across  the  Amazon  at  right  angles  to  the  wind  in  November,  1849. 

Mackwood  (Moore,  Butt.  Ceylon)  states  that  the  species  of  Catophaga 
take  part  in  the  "large  annual  flights"  of  butterflies  in  the  early  months  of 
the  year,  a  few  weeks  after  which  C.  laidvapura  may  "be  found  congre- 
gated on  damp  spots  in  the  open  sunshine  in  great  nund)ers  ;  I  have  seen 
quite  one  hundred  within  the  diameter  of  twelve  inches." 

The  immense  numbers  of  Aporia  crutaegi  of  Europe  which  at  Easter, 
1829,  made  the  thorn  trees  on  the  promenade  at  Erfurt  look  as  if  hung 
with  white  blossoms  has  been  related  by  Keferstein  ;  and  the  sudden  out- 
burst of  Ncophasia  mcnapia  in  Washington  Territory  in  1882  was,  accord- 
ing to  Hagen,  "wonderful  and  indeed  only  to  be  compared  with  an 
irruption." 

But  besides  this  mere  thronging  found  in  the  temperate  zone,  there  are 
known  examples  among  the  Pieridi  of  actual  migi-ations.  The  late 
Mr.  W.  W.  Hill  of  Albany  spent  the  month  of  April  1884  on  the 
Indian  River,  Florida,  and  wrote  me  concerning  the  movements  of  Ascia 
monuste : — 

During  the  last  ten  days  of  my  stay  there  I  observed  that  Pieris  monuste  seemed 
impelled  to  move  southward.  At  first  there  were  but  few  of  them  to  be  seen  but  their 
numbers  steadily  increased  until  at  the  end  of  ten  days,  when  the  time  came  for  me 
to  make  my  departure,  many  hundreds  could  be  seen  at  any  one  time  during  the  day, 
when  not  stopping  momentarily  at  some  bed  of  flowers,  moving  in  one  direction.  If 
obstructions  were  encountered,  these  butterflies  Hew  over  or  around  them  and  kept 
on  In  the  same  southerly  direction. 

We  have  also  already  recorded  (p.  378)  a  flight  of  Pieris  rapae,  and 
others  might  be  given  from  the  collections  made  by  Cornelius,  Keferstein 
and  Werneburg.  Its  near  ally  and  fellow  vagrant  of  Europe,  Mancip- 
ium  brassicae,  has  also  been  noticed  moving  in  streams  as  it  were ;  thus 
F.  Schmidt  crossed  a  swarm  in  flight  on  a  calm  day  and  estimated  that  it 
was  a  kilometer  wide  moving  in  a  southerly  direction  away  from  the  sea 
near  which  the  observation  was  made  ;  on  enquiry  of  others  he  learned 
that  it  had  lasted  all  day  and  had  been  seen  from  a  vessel  seven  and  eight 
miles  from  land,  having,  he  conjectured ,  come  from  an  island  to  the  north. 
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Quite  similar  swarms  of  this  species  have  often  been  observed  and  it  will 
be  sufficient  herein  to  refer  the  reader  to  the  tables  of  AVerneburg  and  the 
more  detailed  accounts  by  Keferstein. 

The  only  instances  of  butterfly  migrations  belonging  to  other  groups 
than  those  I  have  mentioned  are  two  collected  bv  Werneburer ;  one  is  a 
Lycaenid,  the  other  a  Papilionid.  The  first  is  presumed  to  be  Chrysopha- 
nus  hippothoe  of  Europe,  which  on  June  1,  1860,  in  the  valley  of  Vigor  in 
southern  France,  flew  in  a  northerly  direction  in  immense  crowds  in  more 
or  less  numerous  bands  from  10  A.  M.  till  evening  ;  all  were  males.  The 
other  is  where  more  than  twenty  individuals  of  Menelaides  hector  were 
seen  together  two  hundred  miles  from  land  between  the  isliinds  of  St.  Paul 
and  Ceylon. 

In  studying  the  movements  of  Anosia  plexippus,  which  have  been  fully 
detailed  under  that  species,  I  have  been  led  to  the  conclusion  that  this  but- 
terfly makes  periodic  movements  as  regularly  as  the  birds.  The  regularly 
recurring  movements  of  other  butterflies  leads  me  to  think  that  were 
observations  made  with  more  care  and  continuity,  similar  conclusions  would 
be  reached  in  other  instances.  I  commend  especially  to  those  who  arc 
sceptical  on  this  point,  the  following  statement : — 

Dr.  Karl  Fritsch,  a  Vienna  naturalist  who  has  given  special  attention  to 
field  observations  upon  the  seasons  of  insects,  is  inclined  to  believe  that  in 
1879,  when  Vanessa  carduiwas  extraordinarily  abundant  all  over  Europe, 
its  movements  coidd  be  compared  to  those  of  summer  visitors  among  the 
birds,  moving  north  in  the  spring  and  south  in  the  autumn.  Dr.  Katter 
had  summed  up  the  earlier  observations  of  this  year  in  tlie  statement  that 
the  butterflies  probably  crossed  the  Mediterranean  from  northern  Africa, 
and  from  Sicily  and  Spain  spread  over  Europe.  Dr.  Fritsch  therefore 
stationed  himself  in  his  garden,  which  had  a  fair  outlook,  for  several  hours 
every  day,  near  noon,  from  early  in  July  to  near  the  end  of  October,  and, 
by  observing  and  noting  the  dii-ection  taken  in  flight  by  every  single  speci- 
men, discovered  that  there  was  no  prevailing  direction  imtil  August  26, 
when,  and  until  October  20,  with  few  exceptions,  the  prevailing  move- 
ment was  towards  the  west-south-west  and  south,  or  diametrically  oppo- 
site to  the  prevailing  movements  of  the  swarms  in  June. 

Here,  then,  the  return  movement  of  butterflies,  the  apparent  absence  of 
which  so  perplexed  Mr.  Belt,  was  by  careful  and  minute  observations 
made  clear.  It  is  in  no  way  improbable  that  it  is  a  regular  and  permanent 
feature  of  all  migrations  among  butterflies.  In  this  instance  the  collec- 
tive movement  was  in  the  spring,  the  individual  movement  in  the  autumn  ; 
in  Anosia  plexippus  the  case  is  exactly  reversed.  Why  may  there  not  in 
many  cases  be  individual  movement  at  both  seasons,  which  has  been  over- 
looked for  want  of  just  such  careful  observations? 
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EUREMA    LISA.— The  little  sulphur. 

[Tlie  litllc  siilpluir  (SciuUlpr);  little  bordereil  yellow  butlfilly  (Maynaitl);  little  yellow  Ijulter- 

fly  (Abbot).] 


XanthUUa  lisa  Boisd.-LeC,  Lip.  .VniiJr. 
sept.,  53-55,  pi.  19,  figs.  4-7  (1830). 

Terias  lisn  Boisd..  Spec.  g(?n.  L^p.,  1 :  661- 
662.pl  2,  figs.  5.  5(1836);— Morr.,  Syn.  Lcp. 
N.  Ainer.,  34  (1.S62);— Joucs,  Psyche,  i:  121- 
125  (1875);— Freiioh,  Kep.  ins.  ill.,  vii:  14«< 
(1878);  Butt.  east.  U.  S..  139  (1SS6);—  Fern., 
Butt.  Me.,  34-35  (18S4);— Mayn.,  Butt.  X.  E., 
45-J(i.  pi.  5,  figs.  60,  GOa  (1886). 

Eureriui  lisa  Kirb.,  Syn.  eatal.  Lcp.,  443 
(1871);— Guuiil..  Ent.  Cub.,  89-90  (1882). 

Pierix  smila.r  Ood.,  Encyel.  m^tb.,  ix:  109, 
136  (1819). 

Terias  sulphurina  Poey,  Mem.  hist.   nat. 


Cuba,  i :  24S-249,  pi.  18,  fig.  1-3  (1853). 

Terias  delia  Scudil.,  Proc.  Ess.  inst.,  iii: 
162  (1863);- Mayn.,  Butt.  N.  E.,  46,  pi.  8,  fig. 
(SI,  61a  (1886). 

Papilio  parvus  luteus  Seligm.,  Saniml. 
ausl.  \  6g..  viii,  pi.  96  (1773). 

Papilio Abb.,   Draw.   ins.  Ga.  Brit. 

Mus.,  vi :  16,  figs.  09-71  (ca.  1800). 

Figured  also  by  Abbot,  Draw.  ins.  Ga., 
Oemler  Coll.,Bost.  soc.  nat.  hist.,  3; — Glover, 
111.  N.  A.  Lop.,  pi,  32,  fig,  4;  pi.  A,  fig.  5;  pi. 
N,  fig.  6  (ined.). 

[Not  Pieris  .sniila.v  Donovan  nor  Papilio 
dolia  Cram.] 


Thy  citron-yellow  wings  are  bright. 

And  soft  the  rosy  fringe  they  wear. 
And  rays  of  gloom"  and  silver  bright 

Adorn  thee,  blossom  of  the  air! 
The  Cassia,  on  whose  silken  flower 

Thy  fragile  life  its  being  fills, 
What  hast  thou  garnered  of  its  dower 

To  waft  thee  where  thy  spirit  wills? 
Laura  F.  Hinsdale.- 


Terias  lisa. 


Shall  I  compare  thee  to  a  summer's  day? 
Thou  art  more  lovely  and  more  temperate. 

Shakespeare.— 5'on««f. 


Imago  (7  : 4 .  5 ;  15:6).  Head  covered  above  with  blackish  brown  scales,  enliv- 
ened by  pretty  long,  ferrugineo-orange  hairs  or  long,  slender  scales,  especially  around 
the  edges  of  the  eyes  and  in  a  V-shaped  line  directed  backward,  having  its  angle  be- 
tween the  antennae;  ou  either  side  in  front,  between  the  base  of  the  antennae  and  the 
tip  of  the  erect  palpi,  is  a  thick,  greatly  elevated  cluster  of  scales,  the  opposite  ones 
united  above  and  thus  forming  in  front  a  semi-infundibulif orm  cavity ;  the  exterior 
scales  are  yellow,  occasionally  slightly  tinged  with  orange,  the  Interior  ones  orange 
red  mingled  with  black,  and  the  apical  and  superior  ones  mostly  blackish  brown.  An. 
tennae  blackish  brown,  the  inner,  upper  and  lower  sides  with  inverted,  triangular,  white 
patches  at  the  tip  of  each  joint,  which  become  united  on  the  inner  lower  edge  and  form 
a  nearly  continuous  white  line,  widening  at  the  tip  of  each  joint,  leaving  only  the  outer 
upper  edge  free  of  white  scales ;  generally  tlie  upper  surface  of  the  whole  club  is 
orange,  dusky  along  the  middle;  under  surface  orange  only  at  the  tip,  including  two 
or  three  joints,  but  in  the  amount  and  position  of  the  orange,  there  is  considerable 
dUlerence,  Palpi  at  base  covered  with  long,  silvery  white  scales,  the  exterior  ones 
tinged  very  slightly  with  greenish  yellow  ;  beyond  they  become  more  and  more  tinged 
with  yellow  and  above  they  are  quite  yellow,  the  tip  and  to  some  extent  the  upper  half 
of  tlie  front  enlivened  with  orange;  sometimes  nearly  all  the  exterior  surface  is 
tinged  with  orange;  lower  portion  of  sides  of  head  yellow.  Tongue  pale  fusco-lute- 
ous,  pale  luteous  at  base. 

Prothoracic  lobes  furnished  with  long,  forward  curving,  ferrugineo-orange  scales  or 
hairs  overarching  the  head ;  rest  of  thorax  covered  above  with  long,  delicate,  greenish 
yellow  hairs;  patagia  with  a  tuft  of  bright  yellow  scales  at  the  base,  the  remainder 
with  blackish  brown  scales  mainly  concealed  by  long,  greenish  yellow  hairs;  tliorax 
covered  beneatli  with  canary  yellow  scales  and  no  hairs.     Legs  very  pale  yellow,  the 
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base  of  the  femora  slightly  fiiseous.  covereil  with  yellow  scales,  the  terminal  tarsal 
joints  slightly  inf  uscated  ;  spurs  pale,  tipped  with  dark  red  ;  claws  blackish. 

Wings  above  canary  yellow,  slightly  paler  and  sometimes  duller  in  the  female. 
Basal  half  of  the  costal  border  of  the /ore  wings,  especially  in  the  female,  broadly 
sprinkled  with  (mostly  concealed)  blackish  brown  scales,  the  apex  with  a  broad  patch 
of  blackish  brown,  the  inner  border  of  which  starts  from  the  costal  border,  at  about 
tlirce-lifths  the  distance  from  the  base  and  extends  in  a  concave  curve,  with  two  or 
three  M'aves  on  the  lower  half,  as  far  as  the  lower  median  nervule,  where  it  is  of  the 
breadth  of  an  interspace,  and  either  terminates  abruptly  ( $ ) ,  or  continues,  of  thesame 
width  as  here,  to  the  inner  border  (<?  )  ;  a  slender  black  cross  line  marks  the  extremity 
of  the  cell,  sometimes  reduced  to  a  mere  point;  apical  half  of  the  costal  border,  in  the 
female,  dull  whitish,  interrupted  with  dark  brown  at  the  nervure  tips ;  the  nervTires 
crossing  the  dark  Held  are  black  and  the  outer  margin  is  marked  by  a  black  line,  beyond 
which  the  basal  half  of  the  fringe  is  dark  brown  and  the  apical  half  f errngineo-roseate ; 
fringe  of  the  inner  margin  yellow.  Jlind  wings  with  a  few  black  scales  at  the  extreme 
base  and  the  rest  of  the  wing  immaculate  excepting  next  the  outer  border,  where  it 
either  has  a  bordering  of  blackish  brown,  commencing  at  the  costal  border  in  the 
middle  of  the  costo-snbcostal  interspace,  as  broad  as  an  interspace  as  far  as  the  middle 
of  the  lowest  subcostal  interspace,  where  it  suddenly  diminishes  one-half  in  width  and 
then,  narrowing  gradually  but  constantly,  passes  as  far  as  the  tip  of  the  lowest  median 
nervule,  slightly  dentate  at  all  the  nervures  and  ending  in  a  mere  line(^);  or,  the 
band  is  reduced  to  a  series  of  blotches,  the  upper  a  large  one,  generally  occupying 
only  the  extremity  of  the  upper  subcostal  interspace  and  the  adjacent  portions  of  the 
adjoining  ones,  the  others  short  streaks,  largest  apically,  surmounting  the  tips  of  the 
subcostal  and  median  nervules  (  ?  ) ;  occasionally,  in  the  latter  sex,  these  markings  are 
more  or  less  united,  so  as  to  assimilate  the  bordering  to  that  of  the  male,  but  in  such 
case  the  interior  border  of  the  black  markings  is  powdery,  while  it  is  well  defined  in  the 
male;  fringe  in  general  the  same  as  in  the  fore  wings,  but.  in  the  subcostal  area,  the 
outer  half  is  jiale  yellow,  interruiHed  narrowly  at  the  nervule  tips  with  ferrugineo- 
roseate. 

Beneath  slightly  duller  than  the  upper  surface,  tlie  inner  border  of  the  hind 
wings  whitish;  the  upper  half  of  the  fore  wings  very  sparsely,  the  whole  of  the 
hind  wings  sparsely,  ornamented  with  rather  dark  brown  scales  clustered,  on  the 
hind  wings,  into  more  or  less  distinct,  but  always  powdery  spots,  which  are  often  ac- 
companied by  pale  scales  and  surrounded  by  yellow  oues,  slightly  tinged  with  orange; 
they  are  transversely  placed  and  situated  a  little  beyond  the  middle  of  the  lo'.ver  sub- 
costal, the  median  and  medio-subraedian  interspaces  and  a  little  before  the  middle  of 
the  subcosto-median  interspace;  the  extremities  of  the  nervules  in  each  wing  are 
tipped  with  black  and  the  upper  outer  angle  of  the  cell  has  a  minute,  blackish,  roundish 
spot;  on  the  hind  wings  there  is  also  a  minute  cluster  of  black  scales  just  above  the 
costal  nervure,  close  to  the  base,  another  as  near  its  tip  and  just  beneath  the  latter, 
on  the  succeeding  interspace,  is  a  slight  transverse  cluster  of  blackish  scales ;  directly 
beneath  the  tip  of  the  upper  subcostal  nervule  of  the  hind  wings  and  crossing  the 
upper  and  a  portion  of  the  succeeding  subcostal  interspace  is  a  large  roundish  spot, 
occasionally  reduced  nearly  to  a  dot.  of  a  reddish  chocolate  color,  only  the  upper  outer 
border  of  which  touches  the  border  and  the  centre  of  which  is  enlivened  with  pale 
roseate  scales ;  the  costal  border  of  the  fore  wings  and  the  outer  border  of  both  is  red- 
disli  orange,  including,  between  it  and  the  fringe,  the  black  spots  at  the  nervule  tips ; 
the  extreme  base  of  the  fringe  and  the  costal  edge  are  gray  and  the  outer  portion  of 
the  fringe  ferrugineo-orange,  excepting  on  the  subcostal  area  of  the  hind  wings,  where 
it  is  greenish  yellow,  tipped  with  ferrugineo-roseate,  and  on  the  inner  margin,  where 
it  is  yellowish. 

Abdomen  above  blackish  brown,  on  the  sides  bright  yellow,  with  occasional  brown- 
ish scales  and  particularly  with  a  broken  lateral  line  of  dark  scales  ;  beneath  white, 
tinged  occasionally  with  yellow.  Upper  organ  of  male  appendages  (35  :  11-13)  curved 
downward,  its  point   reaching  the  middle  of  the  lower  border  of  the  clasps,  about 
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three  times  as  long  as  liigli.  Clasps  of  about  eiiiiul  lenj^th  and  brcailtli,  the  upper 
margin  bearing  near  the  slightly  inturneil  apical  tooth  a  similar  but  sharper  dentation  ; 
not  far  removed  from  it  and  near  the  middle  of  tlie  bortler  a  slight  rounded  expan- 
sion from  wliich  springs  a  slightly  curved,  delicate,  aculiform  spine  directed  inward; 
lower  border  with  an  inturned  pointed  spine  just  before  the  extremity  and  similar  to 
that  before  the  tip  of  the  upper  l)order,  aud,  l)etweeu  the  two  and  forming  a  quadri- 
lateral with  them  aud  the  apical  tooth,  anotlier  similar  spine. 


Measurements  in  milli  metres. 

MALES. 

FEMALES. 

Length  of  tongue,  o.T5  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

Length  of  fore  wings 

15.5 
6.25 
4.5 
3.1 

16.5 
6.1 
4.75 
3. 

18.5 
7. 

5.25 
3.4 

15.75 
5.9 
4.75 
3.2 

17. 
6. 

0. 

3.2 

19.25 
6.9 
5.5 
3.2 

anteuniu' 

hind  tibiae  anil  tarsi., 
fore  tibiae  and  tarsi.. 

Described  from  20  3  ,  17  ?  . 

Dimorphic  forms.  Ei'Ukma  lisa  alba  (Terias  lisaab.  a.  alba  Strcck.,  Cat.  Araer. 
Macrolep.,  8J).  Tlie  above  description  applies  to  the  normal  form,  T.  1.  lisa.  Aftect- 
ing  the  female  sex  only,  nowhere  exclusively,  and  perhaps  confined  to  the  later 
broods  of  the  season  and  to  southern  localities  is  the  white  form  first  noted  by  Boll. 
Above  it  is  very  pale,  one  before  me  having  the  yellow  wholly  replaced  by  white, 
with  scarcely  a  trace  of  brighter  color;  beneath,  however,  there  is  considerable 
-yellow,  especially  near  the  base  and  apex  of  the  fore  wings,  but  here  also  paler  than 
in  the  other  form.  Several  specimens  were  taken  by  mc  on  the  coast  of  South  Caro- 
lina in  September. 

Egg  (65:32).  Distinctly  tapering  above  only  in  the  middle  third,  below  in  the 
middle  fourth;  vertical  ribs  from  thirty  to  forty  in  numljer  in  the  middle,  decreasing 
to  less  than  half  as  many  at  tip ;  interspaces  very  minutely  and  densely  punctulate, 
the  vertical  ribs  about  .02.">  mm.  apart.  Color  pale  green  or  straw  yellow.  Height, 
1.1  mm. ;  breadth,  .34  mm. :  breadth  at  summit,  .08  mm. 

Caterpillar.  First  stage.  Head  uniform,  very  pale  yellowish  green,  the  hairs 
black ;  ocelli  brown ;  mouth  parts  tinged  with  pink.  Body  pale  green,  the  first  tho- 
racic segment  and  the  last  three  or  four  abdominal  segments,  especially  the  former, 
very  pale  green,  as  are  also  the  under  surface,  legs  and  prolegs,  which  have  a  tinge  of 
yellowish;  a  darker  green,  slender  dorsal  thread;  papillae  coucolorous,  hairs  black, 
very  slightly  curved,  as  long  as  the  segments,  excepting  on  the  first  two  tlioracic  and 
last  two  abdominal  segments,  where  they  are  half  as  long  again  aud  more  arching, 
those  of  the  first  thoracic  segment  longest  and  most  arching.  Spiracles  concolorous. 
Length  at  birth,  2  mm. ;  width  of  head,  .2  mm. 

Second  stage.  Head  uniform  green,  with  sparsely  scattered  black  bristles.  Body 
grass  green ;  dark  green  dorsal  and  infralateral  stripes  and  a  faint,  greenish  yellow 
stiginatal  stripe ;  the  whole  upper  surface  of  body  above  the  lateral  line  and  exclud- 
ing the  dark  dorsal  line  witli  a  slight  hoary  look,  but  not  so  light  green  as  the  pale 
green  papillae  with  which  the  body  is  covered;  these  are  rather  broader  than  high, 
well  rounded,  are  arranged  in  a  transverse  row  on  each  section,  and  bear  equal 
bristles,  some  black,  some  greeu,  all  globule-tipped  and  of  varying  but  definite 
lengths.  Legs  and  prolegs  green,  spiracles  concolorous.  Length,  4.2  mm. ;  breadth 
of  head,  .8  mm. 

Last  stage  {16:  i).  Head  (79 :  55)  uniformly  grass-green ;  the  papillae  ivory-white 
hairs  black  or  blackish  brown :  ocelli  ringecf  basally  with  fuscous ;  mouth  parts  green  ; 
the  mandibles  reddish  fuscous  at  the  edge.  Body  of  the  same  green  as  the  head  ;  a  deli- 
cate dark  green  dorsal  line  marking  the  position  of  the  dorsal  vessel;  the  sides  deep- 
ening in  color  slowly  below  toward  the  stiginatal  line,  which  is  a  pallid,  almost  white 
stripe  of  moderate  breadth ;  it  is  rendered  more  distinct  by  the  depth  of  the  green  directly 
beneath  it,  which  again  fades  out  gradually  to  the  pale  green  of  the  under  surface; 
the  papillae  ivory-white,  on  the  sides  of  the  body  more  or  less  annulate  at  the  base 
with  blackish  fuscous;  all  the  hairs,  both  long  and  short,  blackish  brown,  excepting 
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on  tlie  under  surface,  where  they  are  pale.  Surface  of  the  body  finely  punctate. 
Spiracle.s  of  the  color  of  the  stigmatal  band.  Legs  and  prolegs  of  tlie  color  of  the 
under  surface,  the  claws  scarcely  infuscated.  Length,  18  mm. ;  breadth  of  head, 
1.8  mm. ;  breadth  of  body,  2.5  mm. 

Chrysalis  (84:56).  Translucent  green,  the  upper  half  with  a  bluish  tinge,  which 
sometimes  is  wanting  on  the  outer  sides  of  the  abdominal  segments,  and  sometimes 
encroaches  more  or  less  upon  the  whole  of  the  under  surface,  where,  however,  it  is 
never  so  distinct  as  above;  the  frontal  tubercle  varying  from  pallid  to  fuliginous, 
generally  considerably  darker  below  than  above;  lateral  carina  of  the  wings  often 
more  or  less  pallid,  sometimes  rendered  more  distinct  by  a  slightly  darker  edging 
above;  basal  wing  tubercle  marked  by  pallid  or  ivory  white,  frequently  intensified  by 
being  in  an  infumated  blotch.  Surface  of  body  generally  smooth,  but  the  entire  sur- 
face of  the  wings  and  of  the  head  vermiculate,  the  creases  often  more  or  less  infus- 
cated, but  generally  to  a  very  slight  extent.  The  body  in  general  may  appear  almost 
destitute  of  any  markings,  but  even  the  clearest  specimens  show  a  lateral  series  of 
black  dots  just  in  advance  of  the  middle  of  the  third  to  the  eighth  abdominal  seg- 
ments, and  a  sprinkling  of  even  finer  black  dots  all  over  the  ventral  surface  of  the 
abdomen  and  the  outermost  portions  of  the  dorsal  surface;  but  generally  the  mark- 
ings are  much  heavier,  the  dots  of  the  lateral  scries  become  double  and  sometimes 
onflueut,  and  extend  even  as  far  as  the  mesothorax.  The  prothorax  is  dotted  on  the 
anterior  half  away  from  the  middle  with  blackish  fuscous  specks,  and  there  is  besides 
a  series  of  laterodorsal  spots  on  all  the  thoracic  and  abdominal  segments,  the  abdomi- 
nal segments,  at  least  on  the  front  half  of  the  abdomen,  including  three  spots,  the  ante- 
rior the  innermost.  Besides  this  there  is  often  seen  a  fuliginous  blotch  on  a  pallid 
ground,  just  in  advance  of  and  above  the  spiracle  of  the  fourth  abdominal  segment; 
black  dots  follow  the  outer  margin  of  the  wing,  in  each  of  tlie  interspaces,  with 
series  of  dots  round  the  nervures,  at  tolerably  regular  intervals;  at  the  same  time  the 
sprinkling  of  black  dots  upon  the  ventral  segments  may  considerably  increase  and  ex- 
tend upon  the  dorsal  surface  to  a  much  greater  extent  than  in  tlie  clearest  specimens; 
a  fuliginous  dorsal  line,  including  a  mediodorsal,  pallid  thread,  often  follows  the 
thoracic  segments,  and  the  head  is  marked  at  its  extreme  base,  dorsally,  with  fuliginous 
spots.  The  girth  crosses  the  middle  of  the  first  abdominal  segment.  Length  of  body, 
15.5  mm. ;  greatest  height  at  the  wing  cases,  4.5  mm.  ;  width,  3.4  mm. 

Geographical  distribution  (26: 2).  This  little  butterfly  is  a  char- 
acteristic memlier  of  tiie  Carolinian  fauna  where  it  is  very  abundant.  It  is 
found  from  the  Atlantic  to  the  Great  Plains  in  Iowa  and  Kansas,  and  south 
of  the  loftier  Kocky  Mountains  extends  through  Arizona  to  the  Pacific  Ocean 
next  the  boundary  line  between  California  and  Mexico.  To  the  south  it 
occurs  to  the  very  limits  of  our  territoiy  from  Atlantic  to  Pacific,  having 
been  found  at  Florida  Keys  (Burgess,  Palmer,  Maynard),  southern  Texas 
(Aaron,  Lintner)  and  extreme  southern  California  (H.  Edwards).  It 
extends  even  beyond  this,  to  Cuba  (Gundlach)  and  also,  according  to 
this  writer,  to  Jamaica  and  Porto  Rico.  On  the  continent  itself  it  extends 
through  Mexico,  Rio  Verte  (Palmer)  to  Honduras  (Reakirt).  It  is  one 
of  the  exceedingly  few  butterflies  found  at  Bermuda  (Jones).  It  has  been 
reported  from  Missouri  (Museum  Comparative  Zoology),  Kansas  (Snow), 
Illinois  (Riley,  Doubleday,  INIichigan  University).  It  extends  beyond  the 
northern  limit  of  the  Carolinian  fauna,  having  been  found  in  Wisconsin 
as  far  north  as  Racine  where  it  is  common  (Hoy),  in  central  Iowa  at 
Ames  (Osborn),  at  Rockport  "among  the  most  rare   species"  (Kirtland) 
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and  Cleveland,  Ohio  (Kirkpatrick),  Buffalo,  N.  Y.  (Fischer),  New 
Jersey  (Andrews),  Yonkers  (Lintner),  Long  Island  (Graef,  Smith, 
Akiuirst),  and  Staten  Island,  N.  Y.  (Davis).  It  has  occurred  occasion- 
ally in  Ontario,  Canada,  at  Port  Stanley  and  London  (Saunders),  and 
Hamilton  (iloffatt). 

In  New  England  it  is  found  in  abundance  only  in  the  extreme  south, 
where  it  may  be  met  with  along  the  entire  shore  of  Long  Island,  Rhode 
Island,  and  Cape  Cod  and  on  the  outlying  islands.  It  has  been  taken  at 
NewILnen  ''(juite  al)undant"  (Smith),  Sufticld  (Dinimock),  and  Farming- 
ton,  Conn.  (Norton)  ;  Cape  Cod  (Fish,  Scudder),  Nantucket  tolerably 
common  (Scudder),  vicinity  of  Boston  (Shurtlcff,  Minot,  Sprague,  Beal, 
Scudder),  and  Sunderland  (Sprague),  as  well  as  in  several  Massachusetts 
localities  in  the  Connecticut  Valley  such  as  Springfield,  South  Hadley, 
Holyoke,  Granby,  Montague  (Dimmock,  Sprague,  Emery,  Scudder)  ; 
a  single  specimen  has  been  taken  at  the  Isles  of  Shoals,  N.  H.  by  Mr. 
Eoland  Thaxter ;  and  even  one  in  excellent  condition  at  Mt.  Desei't,  Me., 
by  the  same  entomologist  in  August,  1880. 

Haunts  and  abundance.  Like  the  Eurymi,  the  butterfly  is  found  in 
the  open  country,  in  gardens,  meadows,  on  the  edge  of  thickets,  and 
around  spots  of  damp  earth  where  it  may  suck  up  the  moisture.  Abbot 
says  in  one  of  his  notes  that  it  "settles  so  many  together  at  times  to  suck 
moist  places  that  I  have  seen  twenty  in  the  compass  of  a  hat"  ;  but  the 
most  extraordinar}'  statement  is  that  of  Jones  (Psyche,  i :  121-125),  con- 
cerninor  an  immense  flight  of  these  butterflies  across  hundreds  of  miles  of 
ocean  from  the  American  coast  to  Bermuda  : — 

Thus  it  was.  Early  in  the  morning  of  the  tirst  day  of  October  last  year  (1874),  sev- 
eral persons  living  on  tlie  north  side  of  the  main  island  perceived,  as  they  thought,  a 
cloud  coming  over  from  the  north  west,  which  drew  nearer  and  nearer  to  the  shore, 
on  reaching  which  it  divided  into  two  parts,  one  of  which  went  eastward,  and  the 
other  westward,  gradually  falling  upon  the  land.  They  were  not  long  in  ascertaining 
that  what  they  had  taken  for  a  cloud  was  an  immense  concourse  of  small  yellow  but- 
terflies (Terias  lisa  Boisd.),  which  flitted  about  all  the  open  grassy  patches  and  culti- 
vated grounds  in  a  lazy  manner,  as  if  fatigued  after  their  long  voyage  over  the  deep. 
Fishermen  out  near  the  reefs,  some  few  miles  to  the  north  of  the  islands,  very  early 
that  morning,  stated  that  numbers  of  these  insects  fell  upon  their  boats,  literally  cov- 
ering them.  They  did  not  stay  long  upon  the  islands,  however,  only  a  few  daj's,  but 
during  that  time  thousands  must  liavc  fallen  victims  to  the  vigorous  appetites  of  the 
blue  bird  (Sialia  sialis  Baird)  and  black  bird  (Minius  carolinensis  Gray),  which  were 
continually  preying  upon  them.  Only  one  other  instance  of  a  flight  of  these  butterflies 
visiting  the  islands  is  recorded  (in  the  author's  "Naturalist  in  Bermuda"  p.  120). .  .  . 

The  question,  therefore,  naturally  arises — How  did  this  immense  concourse  of  but- 
terflies get  to  the  Bermudas?  The  nearest  point  of  land  is  Cape  Hatteras,  in  North 
Carolina,  which  is  somewhere  about  fiOO  miles  distant,  and  if  they  had  started  from 
this  point  and  taken  a  straight  line  to  the  islands,  without  meeting  with  any  contrary 
winds,  it  would,  at  the  rate  of  12  miles  per  hour  (a  fair  average  rate  of  travel  for  .any 
of  the  Pieridae),  have  taken  them  two  days  and  two  hours  (of  course  including  nights) 
to  complete  the  distance;  a  space  of  time  almost  too  great,  we  should  imagine,  for  an 
insect  in  no  dejarree  remarkable  for  robust  frame  or  strength  of  wing  to  keep  up  a 


1092  THE    BUTTERFLIES  OF  XEW  ENGLAND. 

continuous  flight.  We  are,  however,  inclined  to  tliink  tliat  tlie  presence  of  this  vast 
concourse  of  insects  at  the  Bermudas  was  not  owing  to  ordinary  causes,  and  that  we 
must  looli  to  some  extraordinary  means  to  solve  the  mystery.  From  a  very  extended 
series  of  observations  . .  .  we  have  become  impressed  with  the  fact  that  the  largest 
flights  of  birds  occur  there  during  the  period  of  great  atmospheric  disturbance.  From 
the  latter  end  of  September  to  that  of  October,  violent  revolving  gales  are  prevalent 
throughout  the  region  which  comprises  the  east  coast  of  the  southern  and  middle 
states  and  the  Nortli  Atlantic  in  those  latitudes,  for  some  600  or  800  miles  from  land 
[which  might  eugulph  large  numbers  of  these  butterflies]  .  .  .Hurled  with  amazing 
rapidity  along  this  cool  aerial  current,  in  the  course  of  about  three  or  four  hours  the 
heated  vapor  arising  from  tlie  Gulf  Stream  would  be  met  with,  and  would  it  be  con- 
sidered as  too  imaginative  to  grant  that  the  ascending  warmth  of  that  stream  has 
power  suflicient  to  ameliorate  the  condition  of  the  cool  current,  to  stay  its  rapid 
course  and  allow  the  animal  freight  to  descend,  which,  then  within  a  comparatively 
short  distance  of  the  Bermudas,  would  seek  the  nearest  land, . .  .  and  aided  perhaps  by 
perfect  calm  or  favorable  breeze,  arrive  at  those  distant  isles,  without  encountering 
the  dangers,  which,  in  the  form  of  contrary  winds,  would  most  certainly  accompany 
an  intentional  migration  to  the  islands? 

Oviposition.  Eggs  sent  me  hj  ]\Iiss  Eliot  were  laid,  some  on  the 
stem,  some  on  the  upper  surface  of  the  leaf  of  the  food  plant.  They 
hatch,  in  New  England,  in  the  latter  part  of  the  season,  in  five  or  six 
days  ;  thus  some,  laid  "on  or  about  August  7  or  8,"  hatched  in  the  night  of 
August  14-15  ;  others,  laid  August  18-19,  hatched  in  the  night  of  August 
25-2(! ;  and  others,  laid  August  19  and  20,  hatched  August  25  and  2(). 

Food  plants.  Dr.  A.  W.  Chapman  reared  the  caterpillar  many  years 
ago  on  pai'tridgc  pea.  Cassia  chamaecrista  Linn.  Abbot  states  in  his 
notes  that  it  feeds  on  C.  occidentalis  Linn.,  but  is  "more  frequent"  on  C. 
chamaecrista :  Miss  Eliot  obtained  the  eggs  freely  from  butterflies  caged 
on  the  same,  and  I  reared  them  easily  on  plants  repeatedly  sent  me  for 
the  purpose  from  New  Bedford  by  Miss  Eliot.  Edwards  tells  me  that  he 
fed  on  C.  nictitans  Missouri  specimens  sent  him,  and  it  is  this  jilant  and 
not  C.  chamaecrista,  which  grows  in  great  beds  in  the  railway  cutting 
north  of  Holyoke,  where  the  butterfly  is  always  found  ;  I  cut  off^  at  the 
root,  however,  and  examined  inch  by  inch  some  hundred  plants  on  the 
spot  one  mid-September  day  in  a  vain  .search  for  egg  or  larva.  Boisduval 
and  LeConte  state  that  it  feeds  on  various  species  of  Trifolium  and  Gly- 
cine, as  well  as  Cassia,  but  I  am  inclined  to  doubt  it,  for  before  Miss  Eliot 
sent  me  plants  from  New  Bedford,  I  lost  specimens  by  not  getting  food  to 
their  liking.  I  did  not  try  either  of  these  genera,  but  the  yoimg  cater- 
pillars utterly  I'efused  Cassia  marylandica,  and  rather  than  eat  Desmodium 
or  Coronilla,  preferred  the  entirely  dry  leaves  of  Cassia  chamaecrista. 
One,  indeed,  ate  some  Coronilla  and  filled  himself  green  w-ith  it,  and 
passed  half  a  dozen  pellets  of  excrements,  but  would  touch  no  more  of  it. 
Another  to  escape  hung  himself  from  a  Coronilla  leaf  by  a  thread  at  least 
two  inches  long.  Another  experimented  with  Desmodium,  and  ate  the 
parenchyma  of  the  upper  surface  in  two  or  three  minute  holes,  indicating, 
perhaps,  the  number  of  meals  it  had  made,  but  died  on  the  fresh  leaf  with- 
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out  stirrinj^  tVom  tlie  si)ot.  Otiiers  would  uot  toutli  oitlier.  I  conclude, 
therefore,  that  Cassia  alone  is  the  food  plant  of  the  larva,  and  that  it  has  a 
decided  prct'crcucc  for  the  species  with  small  and  finely  divided  leaflets. 

Habits  of  the  caterpillar.  After  escaping  from  the  egg,  the  little 
caterpillar  generally  continues  to  eat  some  of  the  shell  it  is  leaving,  and 
sometimes  devours  nearly  the  whole  of  it.  From  the  very  first  it  feeds  on 
the  under  side  of  the  leaves,  and  eats  long,  parallel  and  narrow  holes  en- 
tirely through  between  the  veinlets,  after  the  manner  of  Eurymus.  As 
the  leaflets  of  the  food  plant  close  at  night,  this  position  would  seem  to  be 
a  necessary  one,  and  also  probably  induces  a  habit  of  feeding  only  by  day. 

\Yhen  not  feeding,  the  caterpillar  invariably  stretches  itself  out  at  full 
length,  either  along  the  stalk  of  the  plant  or  the  middle  rib  of  one  of  the 
leaflets,  where,  being  of  the  same  color  as  they,  and  the  stigmatal  stripe 
resembling  in  its  straightness  and  stiflPness  the  midrib  of  the  leaflets  them- 
selves, its  detection  is  very  difiicult.  When  disturbed,  it  will  raise  the 
front  portion  of  the  body  barely  above  the  surface,  and  sway  it  from  side 
to  side  in  a  slow  but  deprecatory  manner ;  but  if  roughh'  handled,  it  will 
drop  from  the  leaf,  spinning  a  thread  and  hanging  thereby. 

In  preparing  fur  cluysalis,  the  loop  for  suspension  is  found  in  the  in- 
cisure between  the  second  and  third  abdominal  segments ;  but  in  the 
chrvsalis  it  alwavs  crosses  the  middle  of  the  first  abdominal  segment. 

Life  history.  The  life  history  of  this  insect  is  very  obscure  and  puz- 
zling. I  hiive  tried  to  translate  the  facts  known  from  the  south  by  our 
northern  experience,  and  I'eversed  the  process  only  to  find  fresh  diflScul- 
ties.  The  principal  difliculty  is  to  understand  how  it  passes  the  winter. 
In  Florida  it  flies  nearly  the  year  around,  from  early  in  February  to  late  in 
November.  Early  in  the  spring,  however,  the  butterflies  are  so  few  in  num- 
ber, until  the  end  of  April,  that  one  might  take  them  to  be  individuals  which 
had  passed  the  winter  in  the  winged  state  ;  and  the  behavior  of  the  insect 
in  the  north,  and  the  probably  similar  habit  in  Xanthidia  nicippe  renders 
this  the  more  probable.  In  May,  at  any  rate,  a  new  and  fresh  brood  ap- 
pears and  by  the  end  of  the  month  becomes  numerous,  and  thereafter  re- 
mains so.  Fresh  material  appears  to  arrive  toward  the  end  of  July  (Dr. 
Chapman  bred  one  from  chrysalis,  August  2),  and  again  from  and  after 
the  middle  of  September  (Abbot  bred  it  September  13),  and  very  fresh 
specimens  may  still  be  oI)tained  in  Georgia  to  the  end  of  October.  This 
would  give  three  broods  a  year,  counting  the  spring  butterflies  as  a  part  of 
the  September-October  brood,  though  certainly  some  of  the  specimens  I 
have  seen  collected  in  March  seemed  fresh  enough. 

North  of  Pennsylvania,  or  on  the  northern  edge  of  its  range,  I  cannot 
learn  that  the  buttci-fly  has  ever  been  seen  earlier  in  the  spring  than  the 
middle  of  June ;  June  12  at  Mattapan,  near  Boston,  is  the  earliest,  and 
the  specimen  was  noted  as  good.      The  brood  which  this   marks   flies  only 
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in  very  scanty  numbers,  and  to  the  middle  or  end  of  .Inly  ;  immediately 
thereafter,  or  early  in  August,  generally  from  the  2d  to  the  5th,  a  new 
brood  appears  which  is  much  more  numerous,  sometimes  tolerably  com- 
mon, and  butterflies  continue  to  emerge  from  the  chrysalis,  judging  by  the 
capture  of  perfectly  fresh  specimens,  well  into  September  and  to  fly 
throughout  the  month.  No  October  captures  have  been  noted.  The  eggs 
are  laid  certainly  as  late  as  August  18-20,  when  Miss  Eliot  obtained  them, 
and  I  have  had  females  with  fully  developed  eggs  none  of  which  had  been 
laid,  as  late  as  September  9.  The  eggs  hatch  in  about  six  days  and  the 
caterpillars  are  full  fed  in  about  a  month  from  the  time  the  eggs  are  laid. 
And  now  follows  the  strange  part  of  the  procedure  at  the  north.  All  my 
chrysalids  in  the  autumn  of  1888,  which  entered  that  state  between  the 
17th  and  22d  of  September,  and  were  kept  in  an  unheated  room  adjoining 
a  very  large  one  heated  only  by  an  open  wood  fire,  and  where  the  win- 
dows were  kept  open  night  and  day,  gave  out  imagos  ;  the  first  change  of 
coloration  was  noticed  between  October  11  and  15,  and  in  this  condition 
of  pai'tial  readiness  they  remained  from  seven  to  thirteen  days,  and  finally 
emerged  October  18-27  after  from  thirty  to  thirty-eight  days  in  the  chrys- 
alis. Of  course  this  is  not  normal,  but  the  conditions  of  temperature 
must  have  been  very  slighth'  difl^erent  from  what  they  woidd  hii\c  had  in 
the  open  air.  Of  two  specimens  which  changed  to  chrysalis  in  the  night 
of  September  18-19,  one  emerged  October  21  ;  the  other  was  sent  to  Mr. 
Fletcher  in  Ottawa,  and  reached  perfect  maturity  on  November  4,  but 
failed  to  emerge.  This  appears  to  me  to  be  an  attempt  in  the  north  to 
simulate  the  third  brood  in  the  south,  but  it  scarcely  seems  possible  that 
the  earliest  produce  of  the  second  brood  can  reach  maturity  in  season  out 
of  doors  to  give  birth  to  imagos  before  such  cold  and  frosty  nights  would 
come  as  would  kill  the  newly  emerged  butterflies.  Still  it  would  appear 
that  it  is  probably  by  this  small  chance  of  life  that  the  buttei"fly  maintains 
its  foothold  in  the  warmer  nooks  of  New  England. 

Flight  and  postures.  Its  flight  is  much  more  vigorous  than  one  would 
anticipate  from  its  appearance,  but  is  after  all  feeble  and  timid,  as  becomes 
such  a  weak  winged  creature.  It  has  none  of  the  hurried  zigzag  move- 
ment of  Eurymus,  and  flies  but  short  distances  at  a  time  close  to  the 
ground.     It  will  fly  in  the  windiest  and  most  heavily  clouded  weather. 

When  alighted  but  alert,  the  wings  are  closed,  the  front  pair  erect,  their 
costal  edges  at  scarcely  less  than  a  right  angle  with  the  axis  of  the  body, 
the  antennae  arcuate  and  extended  on  a  general  ])lanc  with  the  body,  the 
club  drooping,  and  divaricate  about  80°. 

When  at  complete  rest,  the  fore  wings  are  dropped  back  so  as  to  bring 
the  costal  edges  of  all  the  wings  nearly  parallel  except  at  tip,  the  costal 
edge  of  the  hind  wings  exactly  fitting,  at  base,  the  lower  edge  of  the  costal 
vein  of  the  fore  wings  ;  tlie  antennae  are  held  as  above,  i)ut  only  divaricate 
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about  30°.  .\t  rest  for  the  night  on  a  vertical  surface,  the  wings  were 
observed  after  dark  to  be  back  to  back,  all  the  costal  edges  together,  the 
antennae  thrust  in  front,  drooping  a  little  from  the  axis  of  the  body,  the 
club  curved  downward  from  that  line,  tlie  two  antennae  touciiiug,  except 
at  tlio  I'xtrcme  tip. 

Enemies.  Tiie  only  parasite  known  to  attack  tiie  insect  is  Pteromalus 
puparum  (89:  1,2),  wiiich  Mr.  Riley  reared  at  tlie  end  of  February,  from 
infested  pujtae  sent  liiin  by  ilr.  Mundt  of  Illinois.  Mr.  Jones,  however, 
in  tlie  passage  quoted  above,  says  that  the  butterflies  were  continually 
preyed  on  in  Beruuida  by  the  bluebird,  Sialia  sialis,  and  the  cat  bird, 
Galeoscoptes  carolinensis. 

Desiderata.  It  will  readily  appear  from  what  lias  been  related  of  the 
life  liistory  above,  that  thei'e  are  many  points  in  which  it  needs  to  be 
cleared  up.  Especially  is  it  desirable  to  learn  how  the  insect  passes  the 
winter,  by  independent  observations  in  the  north  and  in  the  south.  If  all 
the  September  catei^pillars  in  New  England  go  on  to  chrysalis  and  even 
to  imago,  how  is  the  species  kei>t  up  ?  for  surely  the  butterfly  cannot  emerge 
in  October  and  hibernate  in  our  climate  ;  and  if  it  hibernates  as  a  chrysalis, 
or  even  as  a  mature  or  nearly  mature  caterpillar,  why  do  we  see  butterflies 
no  earlier  than  the  middle  of  Jinie,  when  butterflies  in  the  south  make  their 
appearance  in  the  very  earliest  days  of  spring  ?  What  is  the  meaning  of 
the  long  delay  of  the  butterfly  when  the  chrysalis  has  begun  to  change? 
And  why  does  each  brood  of  butterflies  appear  to  linger  on  the  scene  so 
long  by  the  accession  of  new  material  ?  What  is  the  reason  for  the  unusual 
barrenness  in  numbers  of  the  spring  brood?  How  many  broods  are  there 
in  the  south  ? 
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EURYMUS   8WAINS0X. 

Eurymus  Swains.,  Horsf.,  Dcscr.  cat.  Lep.  E.      Oolias  Auctorum. 
lad.  mus.,  129, 134  (1829).  Type .— Papilio  hyale  Linn. 

Whole  tribes  of  yellow  Ijutterflies 
Dart  mockinf'fy  and  wheel  and  soar, 
Making  it  only'seem  the  more 

Impossible,  this  human  death  which  lies 

Silent  beneath  their  dance  who  live 

One  day  and  die. 

H.  K.—A  Funeral  March. 

Imago  (56  :  2j.  Head  rather  large,  thickly  clothed  with  very  long,  erect  hairs, 
longest  on  the  front  and  toward  the  middle.  Front  a  little  and  rather  abruptly  pro- 
tuberant down  the  middle,  especially  below  where  it  surpasses  a  little  the  front  of  the 
eyes ;  elsewhere  nearly  flat,  with  one  or  two  longitudinal  ridges  on  either  side,  espec- 
ially below,  low  and  insignificant;  between  the  antennal  pits  a  longitudinal  sulcation. 
deepest  and  broadest  behind,  separating  into  two  diverging  halves  that  portion  of 
the  front  which  stretches  rather  broadly  between  the  antennae ;  as  broad  as  high  and 
nearly  as  broad  as  the  eyes  on  a  front  view,  the  sides  diverging  upward  a  little:  upper 
border  scarcely  rounded  ofl"  next  the  antennae ;  lower  border  squarely  docked.  Ver- 
tex broadly  and  gently  tumid  in  the  middle  and  a  little  so  at  either  side,  especially 
above,  where,  at  the  produced  projecting  angles,  it  is  slightly  protuberant;  anterior 
border  a  little  sinuous,  elevated  along  its  entire  length  above  the  parts  in  front, 
rounded  ofl'  in  the  middle,  abrupt  at  the  sides.  Eyes  not  angnlated  next  the  anten- 
nae, large,  full,  naked.  Antennae  inserted  slightly  in  advance  of  the  middle  of  the 
summit  in  distinct,  deep  pits,  open  toward  the  eyes  and  separated  from  each  other 
by  the  width  of  the  basal  joint;  no  longer  than  the  abdomen,  consisting  of  about 
thirty  joints,  of  which  tlie  last  nine  or  ten  form  a  nearly  cylindrical  club,  which  is 
two  anil  a  half  times  as  thick  as  the  stalk  and  nearly  or  quite  flve  times  as  long  as 
broad  ;  it  increases  very  gradually  in  size,  attains  its  maximum  in  the  middle  of  the 
apical  half  and  decreases,  as  gradually,  to  the  terminal  joint,  which  is  large,  very 
broadly  rounded,  almost  abruptly  docked;  down  the  middle  of  the  under  surface,  the 
middle  of  each  joint  has  a  shallow,  circular  or  longitudinally  oval  depression  or  dim- 
ple. P.alpi  not  very  long,  pretty  stout,  tapering  on  the  apical  half,  ratlier  more  than 
half  as  long  ,again  ,as  the  eye,  the  apical  joint  minute,  the  middle  joint  of  the  same 
length  as  the  basal,  all  clothed  abundantly  witli  scales  and  furnished  beneatli  with 
a  thin  fringe  of  not  very  long  hairs,  directed  downward  and  a  little  forward. 

Prothoracic  lobes,  viewed  from  above,  very  minute,  subglobular,  a  little  appressed, 
not  so  broad  as  the  club  of  the  antennae,  placed  obliquely ;  viewed  from  the  front,  short 
fabiform,  half  as  broad  again  as  high,  nearly  as  long  as  high.  Patagia  of  medium 
size,  long  and  rather  slender,  a  little  arched,  scarcely  tumid,  more  than  three  times  as 
long  as  broad,  the  outer  border  nearly  straight,  the  inner  border  largely  arched  at  the 
base  so  that  the  posterior  lobe,  occupying  the  apical  half,  is  scarcely  lialf  so  broad  as 
the  base,  nearly  equal,  the  tip  bluntly  rounded. 

Fore  wings  (40:  11)  from  two-tliirds  to  more  than  three-fourths  as  long  again  as 
broad,  the  costal  margin  a  little  convex  on  the  basiil  third,  beyond  straight  or  scarcely 
concave,  toward  the  tip  again  a  little  rounded,  the  apical  angle  bluntly  rounded ;  outer 
margin  with  the  upper  tiiird  slightly  rounded,  below  nearly  or  quite  straight,  some- 
times scarcely  concave  in  tlie  middle ;  inner  margin  straight  or  scarcely  convex,  the 
outer  angle  broadly  rounded  oft'.  Costal  nervure  terminating  at  some  distance  beyond 
the  middle  of  the  costal  border;  subcostal  nervure  with  three  br.anches ;  the  first 
.arises  at  the  middle  of  the  outer  two-thirds  ( J" ,  61 :  0)  or  a  little  beyond  the  middle 
( $  ,  61 :  10)  of  the  cell ;  the  second  a  little  (<?)  or  considerably  (?)  beyond  the  apex 
of  the  cell;  the  third  at  one-third  (?  )  or  slightly  less  than  one-third  (jj)  the  distance 
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from  the  apex  of  the  cell  to  the  outer  margin,  its  upper  branch  forking  at  about  half 
way  to  the  tip;*  cell  a  little  less  than  half  as  long  as  the  wing  and  scarcely  three 
times  as  long  as  broad. 

Hind  wings  vith  the  costal  margin  well  roundod,  more  strongly  on  the  basal  than 
on  the  apical  half,  the  outer  margin  a  little  full  aud  roundly  augulated  in  tlio  upper 
part  of  the  subcostal  region,  especially  lu  the  $,  below  broadly  aud  pretty  regularly 
rounded,  more  convex  in  the  $  than  in  tlie  $  ;  inner  border  broadly  expanded  at  the 
base,  beyond  slightly  convex,  the  apical  third  somewhat  excised;  the  angle  rounded 
broadly.  Costal  nervure  without  any  branch ;  vein  closing  the  cell  striking  the  sub- 
costal and  median  nervurcs  at  about  equal  distances  beyond  their  second  divarication. 

Fore  tibiae  a  little  more  than  two-thirds  as  long  as  the  middle  tibiae;  fore  tarsia 
little  longer  than  the  fore  femora  aud  a  little  shorter  than  the  middle  tai'si  or  still 
shorter  than  the  hind  pair;  hind  femora  two-thirds  {$)  or  more  than  three-quarters 
(?)  the  length  of  the  miildlc  pair.  Femora  fringed  rather  heavily  with  long  hairs. 
Tibiae  armed  beneath  on  either  side  with  a  row  of  distant,  short  and  very  slender 
spines,  with  a  similar  row  on  each  side  and  at  tip  a  p.air  of  rather  short  and  slender, 
tapering  spurs.  First  joint  of  tarsi  scarcely  shorter  than  the  others  combined,  the 
tliird  and  fifth  equal,  the  fourth  more  than  half  as  long  as  the  second,  all  armed 
throughout  with  frequent,  short  and  slender  spines,  mostly  arranged  in  longitudinal 
rows ;  beneath  with  greater  regularity  than  above,  there  being  four  rows,  and  the  apical 
spines  of  each  joint  are  a  little  longer  than  the  others ;  claws  rather  lai-ge,  compressed 
rather  regularly  but  not  greatly  curved,  somewiiat  divaricate,  bifid  for  more  than  half 
their  length,  the  lower  branch  shorter  than  the  upper  and  more  curved;  paronychia 
aud  pulvillus  entirely  absent. 

Eighth  abdominal  segment  produced  posteriorly  in  the  male  as  a  rather  stout  and 
blunt  hook,  usually  rather  strougly  curved.  Hook  of  upper  orgau  small,  about  half 
as  long  as  the  hook  of  the  eighth  segment  and  similar  to  it,  but  rather  equally  curved 
aud  tapering  regularly  to  a  point.  Clasps  scarcely  one-third  as  long  as  broad,  broadly, 
roundly  and  rather  deeply  excised  on  the  posterior  margin,  the  upper  portion  curving 
inward  and  bearing  posteriorly  a  slight  tooth. 

Bgg.  Ro\inded  subfusiform,  largest  in  the  middle,  tapering  below  nearly  as  much 
as  above,  broadly  rounded  next  the  summit,  which  itself  is  squarely  truncate,  flat, 
thickened  at  the  rim ;  provided  with  a  considerable  number  of  vertical  ribs  slightly 
raised  and  rather  delicate,  all  of  which  reach  the  base,, but  a  few,  before  attaining  the 
summit,  unite  with  their  neighbors  to  form  a  single  rib,  and  connected  by  numerous 
distinct  but  very  delicate  raised  cross  lines.  Micropyle  rosette  occupying  nearly  the 
whole  summitof  the  egg,  and  composed,  besides  the  few  oval  cells  surrounding  the  cen- 
tre, of  numerous  small  angular  cells. 

Caterpillar  at  birth.  Head  broadest  at  the  summit,  a  little  broader  than  high,  the 
sides  narrowing  a  little  only  in  a  curve  as  far  as  the  ocellar  field,  the  part  below  well 
and  regularly  rounded,  summit  almost  square.  It  is  deeply  shagreened  and  furnished 
both  with  occasional  rather  long,  tapering  hairs  and  with  distant,  pellucid,  papilla- 
mounted  bristles,  like  the  wine  glass  shaped  ones  of  the  body  but  longer. 

IJody  of  the  form  of  the  adult  but  slenderer  than  the  head,  roughened  uniformly 
with  multitudinous  raised  points,  armed  also  with  regular  rows  of  slightly  elevated 
small,  conical  warts,  each  bearing  a  very  short  pellucid  bristle,  the  upper  ones  infun- 
dibuliform  or  short  wine  glass  shaped,  the  lower  club  shaped  (86:  42);  they  are 
arranged  in  longitudinal  rows  as  follows  :  a  laterodorsal  series,  one  on  the  anterior  por- 
tion of  each  segment;  a  supralateral  row,  one  on  the  posterior  part  of  each  segment ; 
a  suprastigmatal  row,  one  in  the  centre  of  each  segment ;  and  a  substigmatal  row,  two 
on  each  segment  the  posterior  higher  than  the  anterior.  The  position  of  these  warts 
on  the  thoracic  segments  is  modified,  they  being  arranged  on  the  anterior  half  of  the 
segments,  in  a  transverse  row;  the  terminal  segment  has  a  few  long,  backward  directed 
hairs ;  the  first  thoracic  segment  bears  a  transverse  row  of  not  very  long  ones  and  there 

•The  second  and  third  sulico.stal  nervules  are  closely  approximated  in  E.  eurytheme. 
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is  a  ventrostifrmatiil  row  of  small  warts  beai'ins  not  very  long  tapering  hairs,  one  to  each 
segment.  Legs  rather  short  and  stout,  the  last  joint  slenderer,  tapering;  claw  rather 
small.  Prolegs  verj'  short  indeed,  the  ventral  having  seven  hooklets  arranged  on  the 
posterior  and  inner  half  of  a  broad  transverse  oval,  the  anal  thirteen  hooklets  around 
all  quarters  of  a  ciixle  excepting  the  posterior,  the  hooklets  very  small,  pretty  strongly 
curved,  tapering,  sejiarated  by  half  the  width  of  the  base  of  one  of  them. 

Mature  caterpillar,  lleail  very  regularly  rounded  without  fulness  in  any  part, 
broadest  at  the  upper  limit  of  the  ocellar  field,  well  domed  above,  a  little  broader  than 
high;  of  nearly  uniform  deptli,  the  front  apprcssed  a  little,  the  sutures  impressed 
slightly;  covered  very  uniformly  and  rather  abundantly  with  veryminnte  papillae  each 
giving  rise  to  a  short,  slightly  curving,  tapering,  erect,  delicate  hair;  triangle  less 
than  half  as  high  again  as  broad,  reaching  a  little  above  the  middle  of  the  front; 
antennae  with  the  first  joint  moderately  large,  conical,  the  second  nearly  as  long 
as  broad,  the  third  a  little  smaller  than  the  second,  fully  twice  as  long  as  broad, 
slightly  enlarged  at  the  tip  and  bearing  a  long  bristle,  the  fourth  minute,  conical.  Ocelli 
six  in  number,  four  of  which  are  large  and  prominent  and  arranged  from  above  down- 
ward in  a  scarcely  curving  row,  its  convexity  forward  and  a  little  downward,  the  upper 
three  at  nearly  equal  distances  apart,  about  the  diameter  of  one  of  them,  but  the  upper 
two  slightly  nearer,  tlie  third  slightly  nearer  the  fourth  or  lowest  than  the  first;  the 
other  two,  the  fifth  and  sixth,  are  smaller  and  less  prominent  and  are  sitn.ated  behind 
the  others,  one  behind  the. second  and  the  other  above  it,  so  that  with  the  first  and 
third  they  are  placed  at  the  angles  of  a  regular  lozenge.  Labrnm  moderately  large, 
not  very  broadly,  pretty  deeply  notched  In  front.  Mandibles  moderately  large,  not 
long  but  quite  broad,  the  edge  rudely,  coarsely  and  slightly  notched.  Maxillary  palpi 
very  small,  short  and  stout,  the  joints  of  about  equal  length  and  of  decreasing  magni- 
tude, the  fourth  minute;  inner  palp  very  inconspicuous.  Spinneret  very  small,  short, 
conical,  finely  pointed. 

Body  cylindrical,  larger  throughout  than  the  head,  thougli  in  the  second  stage  it 
is  of  the  same  size  as  the  head,  nearly  equal,  tapering  forward  a  little  on  the  first 
two  thoracic  segments  and  to  a  greater  extent  from  tlie  sixth  abdominal  segment 
backward,  the  last  segment  tapering  quite  rapidly  so  as  to  be  bluntly  conical;  in  other 
parts  nearly  equal.  Each  segment,  excepting  the  last  abdominal,  divided  by  trans- 
verse lines  into  six  subequal  parts,  the  eighth  abdominal  into  four,  the  fiftli 
part,  counting  from  the  front,  occurring  only  on  the  sides  of  the  thoracic  segments.  In 
the  second  stage  the  segments  are  each  divided  by  four  transverse  impressed  lines,  as 
distinct  as  the  sutures,  into  five  equal  parts.  Body  covered  uniformly  and  pretty 
abundantly  with  minute  warts,  each  giving  rise  to  a  single  short,  delicate,  erect,  taper- 
ing hair.  Spiracles  obovate,  nearly  twice  as  long  as  broad.  Legs  prominent,  the 
front  pair  about  half  as  large  as  the  others,  tlie  basal  fleshy  portion  of  all  very  large 
and  protuberant,  the  whole  tapering  rapidly  and  pretty  regularly,  the  apical  joint 
approssed,  the  claw  minute,  delicate,  slender,  compressed,  finely  pointed,  but  little 
curved.  Prolegs  pretty  plump  and  stout,  tapering  rapidly,  not  very  long,  the  pad  cir- 
clet of  the  ventral  pairs  small,  with  from  20-2-t  hof)klets  arranged  in  a  curving  double 
row ;  the  hooklets  are  rather  long,  pretty  strongly  curved,  compressed,  tapering  a  very 
little,  bluntly  pointed,  separated  from  each  other  by  two  or  three  times  their  diameter. 

Chrysalis.  Viewed  from  above,  the  anterior  part  of  the  body,  in  front  of  the  basal 
wing  tubercles,  is  triangular,  the  base  and  sides  nearly  equal,  the  latter  almost  straight, 
a  little  full  over  the  eye  and  part  of  the  prothorax,  the  frontal  tubercle  forming  the 
apex  of  the  triangle.  Over  the  whole  extent  of  the  wings  the  sides  are  equal  and  parallel , 
very  slightly  hollowed  at  the  first  abdominal  segment.  Beyond  the  body  tapers,  at 
first  gradually,  afterwards  a  little  more  rapidly.  The  frontal  tubercle  is  conical,  the 
eyes  and  the  front  between  them  a  little  protuberant,  most  noticeable  anteriorly,  the 
lower  surface  as  far  as  the  wing  tips  considerably  curved,  being  swollen  just  beyond  the 
middle  of  the  wings,  boluiid  which  the  curve  is  more  rapid  than  in  front  of  it;  tongue 
extending  a  short  w.ay  beyoiul  the  antenn.ae  and  both  falling  considerably  short  of  the  tip 
of  the  wings,  the  apical  fourth  of  the  lower  edge  of  which  meet  along  the  middle  line; 
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tlif  siilcs  of  tho  wiiiu  lire  oblimioly  coiupfessi'il,  the  lower,  vonlriil,  swollen  pui'l  l)eiiig 
tninsversoly  well  rouiuled,  while  tlie  Held  of  the  otlier  iippoiula^es  is  ilopi'essed ;  thorax 
somewhat  elevateil,  theiiicsothorax  ridded  with  a.  gentle  arch,  the  sides  inclined  toward 
each  other  at  scarcely  less  than  a  risht  angle,  scarcely  swollen,  the  ridjic  transversely 
ronnded ;  the  whole  abdomen  very  broadly,  gently  and  regnlarly  arched;  the  whole 
side  of  the  body  ridged,  conimeucing  with  the  frontal  tubercle,  passing  through  the 
basal  wing  tubercle  and  the  upper  margin  of  the  wing  and  continuing  over  the  whole 
of  the  fourth  and  succeeding  abilominal  segments  just  above  the  spiracles,  to  the  sides 
of  the  cremaster;  it  is  Indistinct  lu  front  of  the  wing  tubercle,  prominent  and  trans- 
versely forming  a  right  angle  on  the  wings,  conspicuous  but  not  greatly  elevated  on 
tho  abdomen  ;  basal  wing  tubercle  pretty  large  and  rounded  but  not  greatly  elevated. 
I'reanal  button  scarcely  raised  above  the  surface  and  distinct  oidy  by  the  apical  tuber- 
cles which  are  small,  approximate,  recumbent,  anteriorly  directed,  swollen  at  base, 
beyond  conical.  Cremaster  viewed  from  above  tapering  consideralily,  abruptly 
docked,  a  little  longer  than  its  medium  breadtii,  transversely  rounded,  with  a  pair  of 
prominent,  strongly  compressed,  rugulose,  equal,  parallel  ridges,  midway  between  the 
middle  and  the  sides,  extending  over  the  apical  two-thirds  of  the  cremaster.  Viewed 
laterally  it  is  slender,  tapers  a  little,  is  bluntly  pointed,  curves  slightly  downward  and 
has  the  margins  raised ;  the  apical  tlekl  of  booklets  is  transverse,  broadest  beneath 
but  not  greatly  broader  than  long.  Ilooklets  moderately  long,  the  stem  very  slender, 
a  little  curved,  the  apical  portion  bent  suddenly  over  into  a  nearly  circular  domed 
expansion,  its  general  direction  at  right  angles  to  the  stem,  the  apex  produced  down- 
ward and  angulated. 

Tliis  genus  is  the  only  one  of  the  tribe  which  has  its  metropolis  north  of 
the  tropics,  ami  tlic  (^pecics  are  alioiit  etpially  distriljuted  between  tlie  Old 
and  New  Worlds.  In  Africa  and  South  America  it  reappears  south  of  the 
tropics  and  is  even  occasionally  found  within  the  tropics  themselves,  but  prob- 
ably only  in  elevated  regions.*  It  extends  to  the  high  latitudes  of  the  Old 
^^'orld  as  well  as  to  Greenland  and  tlie  land  lying  within  the  arctic  circle 
in  America  as  far  north  as  butterfly  life  exists  ;  some  of  the  most  northern 
species  are  said  to  be  common  to  both  continents.  It  is  not  represented  in 
Australia,  though  a  single  species  occiu's  in  some  of  the  Pacific  Islands. 
In  the  eastern  part  of  America,  south  of  the  colder  regions,  there  are  but 
two  common  species,  one  of  which  is  abundant  only  in  the  Mississippi 
valley  and  westward,  the  other  in  the  northern  Mississippi  valley  and  east- 
ward. The  latter  is  the  commonest  butterfly  of  Xew  England  and  is 
found  througliout  its  limits  ;  tlie  former  has  occurred  there  in  a  few  instances  ; 
a  tliird  species  belonging  to  Canada  has  once  or  twice  been  found  in 
northern  Xew  England. 

The  butterflies  are  of  medium  size  for  Pierinae,  varying  from  one  and 
one-half  to  two  and  a  half  inches  in  expanse.  They  are  usually  sidphur 
yellow  above  but  vary  from  soiled  white  to  deep  greenish  orange ;  both 
sexes  of  the  northei-n  and  alpine  butterflies  and  often  the  females  of  the 
temperate  species  are  pale  ;  the  outer  border  of  the  upper  surface  is  bor- 
dered  with  deep  brown,  often,  especially  in  the  female,    enclosing  pale 

Eurymus  "in  tropical  America  is  confined  the  southern  temperate  zone ;  no  trace  what- 
to  the  highest  platcau.x  of  Columbia,  reappear-  ever  of  the  genus  being  found  in  the  Amazon 
ingin  several  specific  forms  in  the  plains  of       valley"  (Bates,  Journ.  of  entoui.,  1S61,  230). 
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spots  ;  tlic  fore  wing  has  a  black  spot  at  the  tip  of  the  coll  above,  repeated 
beneatli,  with  a  pale  or  silvery  pupil ;  and  the  hind  wing  has  a  larger  cen- 
tral spot,  faint  orange  or  obsolete  above,  silvery,  dark  edged  and  some- 
times double  beneath  ;  the  under  surface  resembles  the  upper  except  in 
these  particulars,  in  wanting  the  black  border  and  in  being  frequently 
flecked  with  green.  The  butterflies  may  be  distinguished  from  all  our 
other  nortliern  Pierinae  by  the  absence  of  paronychia. 

There  is  probably  not  another  group  of  buttei-flies  about  the  different  mem- 
bers of  which,  at  least  in  this  country,  there  has  been  more  dispute  or  more 
varied  opinions  held.  Fortunately  for  our  present  consideration  these  ques- 
tions hardly  arise,  the  three  species  here  discussed  being  very  certainly  dis- 
tinct, though  no  doubt  nearly  allied. 

These  insects  are  single  brooded  in  the  alpine,  arctic  and  subarctic 
regions,  double  brooded  in  Europe  and  triple  brooded  in  the  United  States. 
The  European  species  are  all  said  to  hibernate  in  the  chrysalis  state,* 
while  the  single  brooded  forms  have  been  supposed  to  winter  either  as  eggs 
or  chrysalids.  The  former  is  in  no  degree  probable,  for  the  eggs  are  of 
such  a  form  and  stru<!ture  as  could  scarcely  brave  the  perils  of  winter,  and 
are  laid  upon  the  leaves  of  the  food  plant.  Doubleday  says  that  a  few 
individuals  probably  hibernate  as  butterflies,  but  it  is  probably  upon  the 
endurance  of  the  caterpillar  that  the  existence  of  the  species  depends. 
The  caterpillars  live  singly  and  mature  rapidly,  the  species  of  the  tem- 
perate regions  feeding  on  papilionaceous  Leguminosae,  while  the  alpine 
E.  palaeno  feeds  on  different  species  of  Vaccinium  (Ericaceae).  The 
butterflies  are  somewhat  swift  in  flight,  especially  when  alarmed,  but  they 
do  not  usually  rise  more  than  three  or  four  feet  above  the  ground.  They 
frequent  the  open  country.     The  North  American  species,  says  Doubleday, 

are  extremely  fond  of  ali<;htiug  on  moist  sand  or  mud.  By  the  side  of  ponds  and 
brooks,  tlirougliout  tlie  nortiiern  and  middle  states,  and  on  the  large  mud  Iioles  not 
very  rare  iu  the  roads  of  Ohio  and  Illinois,  I  have  seen  them  assembled  literally  by 
hundreds.  In  the  northern  states  it  is  only  Colias  philodice  which  occurs,  but  in  the 
middle  and  western  states  the  assemblage  is  composed  also  of  Colias  coesonia,  Calli- 
dryas  marcellina,  Terias  nicippe  and  Ter.  lisa.  These  assemblies  are  so  closely  packed 
that  rows  of  forty  or  fifty  individuals  maybe  seen,  their  wings  closed  over  their  backs, 
their  aides  actually  touching  one  another.  Sometimes  the  group  is  augmented  by  a  few 
noble  specimens  of  Papilio  turnus,  P.  troilus,  P.  philenor  and  P.  asterias,  with  the 
addition  of  some  large  fritillaries  and  perhaps  that  beautiful  little  blue,  Lycaena 
comyntas.  These  companies,  when  thus  met,  are  very  reluctant  to  disperse,  and  are 
rarely  disturbed  by  a  mere  passer  by.  When  tliey  do  all  rise  together,  the  sight  is 
beautiful  in  the  extreme  (Gen.  diurn.  Lep.,  i ;  73). 

Sometimes  great  clouds  of  these  butterflies  have  been  seen  on  the  wing, 
the  most  interesting  account  of  which  is  the  one  given  by  Darwin  which 
we  have  elsewhere  quoted. 

The  eggs  are  subfusifonn  in  shape,  longitudinally  ribbed  and  attached 
at  one  end  :  they  hatcli  in  a  very  short  time. 

*Long  claims  that  E.  edusa  hibernates  as  an  iinaso. 
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The  juvenile  larvae  are  t'liniislied  on  each  .side  of  tlic  l)o(ly  with  four 
rows  of  siiort,  tlesiiy  papilhic,  expanding  from  a  slender  base  to  a  club- 
shaped  apex,  as  broad  at  the  tip  as  its  entire  length  :  three  of  these  rows 
are  above  the  spiracles,  each  bearing  one  :i|iiH'ndage  to  a  segment,  and  one 
beneath  bearing  two  a])pcndages. 

The  mature  caterpillars  are  profusely  dotiied  with  minute  short  hairs, 
arising  from  delicate,  regularly  disposed  warts,  'i'hey  are  green  with  a 
lateral  stripe  of  yellow  ;  the  warts  are  sometimes  i)lack. 

The  chrysalids  are  .straigiit,  but  with  the  wing  eases  only  slightly 
swollen,  the  conical  fi-ontal  tubercle  short  and  lilunt ;  they  are  generally 
green  >vith  a  yellow  lateral  line. 


EXCURSUS     XL'TIL—  COLOR     PREFEREXCES     OF    BUTTER- 
FLIES,  AND    THE   ORIGIN  OF  COLOR   IN 
BUTTERFLIES. 

II  (Stait  uiic  rose  en  unjiirdiii  llciiii, 

Se  piquant  do  rtj^ncr  pi'itrc  Ics  lleiirs  nouvelles. 

I'apilloii  aiix  l)iillanlcs   ailes, 

Di^'MC  (rOlrc  son  fav<iri. 
All  lever  ilu  solril  Ini  contoson  niartyrc; 

Uoserougit  ot  puis  suupire. 
lis  n'ont  pas.  coninie  nous,  \v.  temps  des  longs  d^lais; 

Marc-bi?  fut  fait  dc  i)artet  d'autre. 
"Je  suis  il  vous,  dit-il;  inoi,  jc  suis  toute  v6tre." 
lis  se  jurciit  tons  deux  d'f tre  unis  iV jamais. 
Le  iiapillou  eonti'iit  la  ipiitte  pour  affaire, 

Ne  revient  i|ue  sur  le  niidi : 
"Quoi!  ce  feu  soi-disant  sivifet  si  sinc(5re, 
Lui  dit  la  rose,  est  dej:'l  rel'ruidi? 
Un  siOclc  s'est  passi;  (e'lHait  trois  ou  quatre  heures) 
Sans  aueun  soin  <|ue  vous  ui'ayez  rendu: 

.le  vousai  vu.  dans  ces  denieures, 
Porter  de  fleurs  en  fleurs  un  amour  qui  m'est  dfl. 
lufe'rat.  je  vous  ai  vu  haiser  la  violette, 

Entre  les  tleurs  simple  grisette, 

Ou":\  peine  on  regardeen  ees  licux; 
Toute  noire  ([u'elle  est,  ellea  charmd  vosyeux. 
Vous  avcz  earessiJ  latulipe  insipide, 

La  jonquille  aux  pflles  couleurs, 

La  tul)6reusc  aux  malignes  odeurs. 
Kst-ee  assez  me  trahir?    Es-tu  content,  pcrfideP' 

Le  petit-maitie  Papillon 

KOpliqua  sur  le  mt?me  ton  : 
•'II  vous  sicd  Ijif'u,  coquette  que  vous  Ctes, 

Deeondanmer  nies  petits  tours; 

Je  ne  fais  (jue  ee  que  vous  faites ; 
Car  j'observais  aussi  vos  volages  amours. 

Avee  quel  goftt  je  vou.s  voyais  sourire 
Au  soultie  earessant  de  I'amoureux  Z^phirel 

.Je  vous  passerais  celui-lil; 

JIais,  non  eontente  de  eela, 
Je  vous  voyais  reeevoir  A  nierveille    • 

Les  soins' einpressi-s  de  l'al)eille; 
Et  puis,  aprfs  I'abeille,  arrive  le  frelon; 
Vous  voulez  plaire  i\  tons,  jusques  au  moucberon. 

Vous  ne  refusez  nul  hommage; 
lis  sont  tous  bienvenus,  et  chacun  a  son  tour." 

C'est  providence  de  lamour 

Que  coquette  trouve  un  volage. 

LAMOTTK-HouDAnT.— /,a  Rose  et  le  Papillon, 

Darwin  has  argued,  as  every  one  knows,  that  the  beauty  of  flowers 
depends  very  largely,  perhaps  entirely,  upon  insects,  tlie  purpose  of  the 
gaily  colored  corolla  being  to  attract  the  insect"  to  the  spot  necessary  for  it  to 
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reach  to  effect  fertilization  in  the  plant.  The  broad  fact  that  flowers  fertilized 
by  the  wind  are  never  gaily  colored,  while  there  are  others  habitually  pro- 
ducing two  kinds  of  flowers,  one  oi)cn,  colored  and  provided  witli  nectar 
to  attract  insects,  the  other  closed,  uncolored,  destitute  of  nectar  and 
never  visited  by  insects  seems  to  render  this  very  clear.  But  we  still  need 
to  know  how  color  originated  in  the  equally  or  moi"e  gaily  colored  butter- 
flies which  visit  flowers,  which  the  poets  have  been  wont  to  compare  to 
flowers  afloat.  The  prevailing  opinion  has  been  that  this  was  due  in  the 
first  instance,  as  in  tlie  case  of  the  birds,  to  sexual  selection,  that  male 
being  chosen  which  surpassed  in  beauty.  Tliis  is  the  view  held  l)y  Darwin  ; 
but  recent  discoveries  in  physiology  and  histology  make  it  clear  that  but- 
terflies have  themselves  no  power  of  clear  vision.  They  maj^  see  masses  of 
color,  but  not  definite  pattern  or  form,  and  as,  apparently,  the  disposition 
far  more  even  than  the  brilliancy  of  color  goes  to  make  up  the  beauty  of 
butterflies,  this  can  in  no  sense  be  looked  upon  as  a  true  cause. 

Tliat  butterflies  have  some  perception  of  color  in  mass  is  unquestionable. 
It  has  often  been  remarked  that  white  butterflies  alight  by  preference  upon 
white  flowers,  yellow  butterflies  upon  yellow  flowers.  Direct  observations 
have  shown  that  this  vague  opinion  is  founded  cleai'ly  upon  fact,  and 
several  instances  which  show  tiiis  and  at  the  same  time  show  the  lack  of 
power  of  perception  of  foi'm  have  been  jjublished.  Thus  Christy  ob- 
served in  Manitoba  one  of  the  swallow  tails  "fluttering  over  the  bushes, 
evidently  in  search  of  flowers.  As  I  watched  it,"  he  says,  "it  settled, 
momentarily  and  exactly  as  if  it  had  mistaken  it  for  a  yellow  flower, 
on  a  twig  of  Betula  glandulosa  bearing  withered  leaves  of  a  liglit 
yellow  color"  (Proc.  Ent.  soc.  Lond.,  1885,  9).  Albert  Midler 
records  seeing  the  blue  alexis  of  Europe  fly  toward  a  verj'  small  bit 
of  pale  blue  paper  lying  upon  the  grass  and  stop  within  an  inch  or 
two  of  it  as  if  to  settle,  doubtless  mistaking  it  for  another  of  its  own  kind. 
Plateau  has  observed  Aglais  urticae  of  Europe  fly  rapidly  toward  a  (bluster 
of  artificial  flowers,  and  a  species  of  Pieris  toward  a  white  calla  which 
could  offer  it  no  sweets.  And  Jenner  Wier  has  noticed  how  the  white 
butterflies  settled  on  the  variegated  leaves  in  his  garden. 

Such  examples  as  these  seem  to  indicate  that  butterflies  may  perceive 
color  in  mass  but  in  no  case  indicate  any  further  visual  powers  ;  and  since  the 
difference  between  the  sexes  is  generally  rather  one  of  disposition  of  colors 
than  of  variety  in  the  colors  themselves,  though  the  latter  is  b)'  no  means 
wanting,  the  theory  of  sexual  selection  proposed  hy  Darwin  cannot  be 
rightly  claimed  to  cover  the  general  ground.  Wallace,  moreover,  has 
adduced  strong  reasons  for  doubting  the  value  of  this  theory,  even  in  those 
animals  against  whose  powers  of  sight  no  such  stricture  can  be  made,  be- 
lieving, as  he  does,  that  all  differences  between  the  sexes  can  be  explained 
from  the  fact  of  the  greater  vigor  of  the  male,    and   the   intensity   of  that 
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vigor  ill  tlie  hroi'diiig  soason.  Tills  tlioorv,  ti)o.  would  at  most  hurd!_y 
do  iiioro  tliaii  ('X|ilain  tlic  ditForonci'f  one  lujw  finds  hotween  tlic  two  sexes, 
mid  roiild  not  rake  into  aecoiint.  e.\ee[it  in  a  \erv  seroiidary  way,  liy  traiis- 
niission,  tliat  wonderful  \ariety  and  hriliianey  of  eolor  tomid  lliioiigiiout 
whole  groups  of  iiuttertlies  and  common  to  both  sexes. 

Wallaec  has  pointed  out  that,  in  general,  color  is  proportionate  to  in- 
tegumentary development,  that  no  insects  liave  such  widely  expanded  wings 
in  proportion  to  their  bodies  as  lintterHics  and  niotlis,  that  in  none  do 
the  wings  vary  so  much  in  size  and  form,  and  in  lume  arc  they 
clothed  with  such  a  beautiful  coating  of  scales.  In  su[i[iort  of  tlie  pliysical 
theory  of  the  ])roduction  of  color,  he  maintains  that  numerous  color  changes 
must  have  developed  in  such  long  continued  expansion  of  the  membrane, — 
color  changes  which  have  been  checked,  fixed,  utilized  or  intensified,  ac- 
cording to  the  needs  ot'tlie  animal,  by  natural  selection  :  and  by  this  alone 
would  lie  explain  all  the  variety  which  we  find  in  the  whole  tribe  of  but- 
terflies. And  this  indeed  seems  to  be  the  best  explanation  that  can  be 
offered,  and  one  that  is  in  better  accordance  with  our  knowledge  of  the 
distribution  of  color  generally  in  the  animal  kingdom,  with  the  heightened 
colors  that  we  find  in  the  tropics,  with  other  features  of  the  geographical 
distribution  of  colors  and  with  that  bioloiiical  distribution  throughout  great 
groups  in  the  animal  series.  Some  colors  may  therefore  be  looked  upon  as 
of  great  antiquity.  The  prevalence  of  yellow  and  orange  in  the  Rhodo- 
ceriili,  of  white  in  the  Pieridi,  of  white  and  green  and  orange  in  the  An- 
thochuridi,  of  coerulean  blue  in  the  Lycaeninae,  of  silver  spots  in  the 
Argynnidi,  of  browns  in  the  Satyrinae,  and  of  other  colors  in  other 
groups,  all  indicate  that  these  colors  have  in  each  instance  held  control 
during  all  the  changes  which  have  followed  the  development  of  these  types 
fi'om  a  common  ancestry. 

A  very  large  proportion  of  the  colors  and  patterns  upon  the  wings  of 
butterflies,  far  larger,  I  believe,  than  is  general!}'  conceded,  must  be  looked 
upon  as  protective  and  to  have  originated  in  the  simplest  possible  manner 
through  natural  selection.  Surely  if  the  wonderful  mimetic  changes  we 
have  before  recorded  have  been  brought  about  through  natnral  selection, 
and  that,  too,  in  comparatively  recent  time,  we  must  allow  its  power  to 
accomplish  very  much  in  the  modification  and  distribution  of  pattern.  It 
seems  in  any  event  probable  that  we  shall  have  to  concede  to  the  same 
laws  of  development  which  have  moulded  the  structure  and  form  of 
all  organized  beings,  the  power  to  develop  that  wonderful  display  of  color 
and  pattern  on  the  w-ings  of  buttei-flies  which  appeals  so  powerfully  to  the 
aesthetic  sense  of  every  human  being. 

Yet  plainly  natural  selection,  as  such,  cannot  account  for  everything  in 
color,  any  more  than  it  can  in  structure.  Infinite  variety  and  multijilicity 
of  pattern  may  be  due  to  its  action  ;    but  what  shall  we  say  of  infinite  hai- 
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inony  ?  of  a  harmony  which  appeals  to  savage  and  to  sage  ?  There  has  yet 
to  be  brought  forward  one  single  line  of  evidence  to  show  that  natural 
selection  or  any  other  purely  natural,  law-constrained  force  can,  uncon- 
trolled, produce  or  even  sustain  that  harmony  of  tint  and  design  which 
each  of  the  whole  tribe  of  butterflies  displays  on  its  individual  surface  ;  a 
harmony  so  infinitely  extended  when  comparisons  are  begun  that  the 
eternities  would  not  suffice  to  exhaust  them ;  a  harmony  pervading  the 
utmost  minutiae,  which  the  unaided  eye  cannot  perceive ;  a  harmony 
appealing  at  every  point  to  the  aesthetic  sense  of  the  highest  creature  we 
know,  doubtless  also  to  many  a  lower  one  whose  physical  and  psychologi- 
cal acquirements  permit  it.  The  untrained  child  but  rarely  and  acciden- 
tally touches  a  chord  upon  the  piano  ;  so  the  undirected  play  of  natiu-al 
forces  with  color  would  ofteneat  be  misdirected  ;  and  where  is  the  selection 
that  shall  bring  about  the  survival  and  perpetuation  of  the  harmonious  ? 
Nay,  that  has  done  it !  Every  part  of  the  animal  frame,  the  entire  oecon- 
omy  of  the  animal  kingdom,  the  aesthetics  of  the  animal  universe,  past 
and  present,  point  to  an  infinite  and  eternal  directive  force,  guiding  all 
forces  ;  to  an  infinite,  uplifting  power,  which  we  may  trust. 


Table  of  species  of  Etirymus,  based  on  the  eyg. 

Quadrangular  cells  between  tlie  vertical  ribs  more  than  three  times  as  broad  as  high 

philodice. 
Quadrangular  cells  between  the  vertical  ribs  about  twice  as  broad  as  high. 

Punctuations  of  surface  circular interior. 

Punctuations  of  surface  long-oval,  more  or  less  confluent eiirytheme. 

Table  of  species,  based  on  the  catei~pillar  at  birth. 

Laterodorsal  dermal  appendages  with  no  stalk,  enlarging  uniformly  from  the  b.ase,  a.s  broad  at 
tip  as  high. 
Apical  enlargement  of  dermal  appendages  in  the  neighborhood  of  the  stigmata  much  longer 

than  broad  and  pediceled Interior. 

Apical  enlargement  of  derm.il  appendages  in  the  neighborhood  of  the  stigmata  of  equal 

length  and  breadth,  sessile philodice. 

Laterodorsal  dermal  appendages  with  a  short  stalk,  the  enlarged  portion  as  broad  at  tip  as  high , 
and  twice  as  long  as  the  stalk eurytbenie. 

Table  of  species,  based  on  the  mature  caterpillar. 

Darker  color  following  the  under  edge  of  the  pale  stigmatal  stripe  collected  into  distinct  vel- 
vety black  dashes  in  the  middle  of  most  of  the  segments philodice. 

Darker  color  below  the  stigmatal  band  generally  almost  equally  distributed,  or  at  the  most  form- 
ing only  obscure  blackish  fuscous  dashes  in  the  middle  of  the  segments eurytheme. 

Interior  not  seen. 

Table  of  species,  based  on  the  chi-ysalis. 

Surface  vermiculations  comparatively  coarse ;  posterior  lateral  corners  of  the  head  above  next 
base  of  antennae,  smooth,  glistening,  slightly  elevated;  colors  on  either  side  of  the  lateral 
ridge  of  the  frontal  projection  ilightly  contrasted .' philodice. 

Surface  vermiculations  comparatively  delicate ;  posterior  lateral  angles  of  the  head  like  the 
rest  of  the  surface,  scarcely  elevated ;  colors  on  either  side  of  the  lateral  ridge  of  frontal  pro- 
jection strongly  contrasted eurytheme  . 

Interior  unknown. 
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Table  of  species,  based  on  the  imayo. 

Males  normally  with  a  iian-ow  lilai'k  l)order  to  the  fore  wings  above,  in  the  middle  not  so 
broad  as  the  width  of  an  interspace;  usually  witli  no  discal  spot  on  same  wings.  Females 
with  no  blac-k  or  gray  border  on  hind  wings  above,  or  at  most  a  few  scales  in  the  subcostal 
region interior. 

Males  normally  with  a  broad  black  border  to  fore  wings  above,  in  the  middle  at  least  as  broad 
as  the  iwidtli  of  an  interspace;  always  with  a  discal  spot  on  same  wings.  Females  with  a 
black  or  gray  bonier  on  hind  wings  above,  thiin^h  ill-ili-lincd,  extending  beyond  subcostal 
region. 

Colors  normally  yellow philodice. 

Colors  nornnilly  orange eury theme. 

EURYMUS   INTERIOR.— The  pink  edge  . 

[The  pink  edge  (Sciidder) ;  bordered  green  butlerliy   (Maynard) ;  Cape  Breton  butterfly 

(Maynard).] 

Colias   interior   Scudd.,  Proc.   Best.  soc.  Col.  ii-iii,  last  page  of  text  (1876); — H.  Edw., 

nat.  hist.,  ix:  108-109,  fig.    (1862);—  [Graef-  Pac.  coast  Lep.,  12.3  [24:7]    (1877);— May u., 

Tepp.],  Bull.  BrookI.ent.  soc,  i:  [90]  (1879);  Butt.  N.  E.,  44^45  (1S8C). 
— Edw.,  Syn.N.  A.  butt.,  [5]  (1882):— Hagcu,  Colias  pelidne  Streck.,  Lep.,  69(1874);— 

Proc.  Bost.  .soc.  nat.  hist.,  xxii:  159-161,  166-  Mayu.,  Butt.  N.  E.,  43-44;  pi.  8,  figs.  56,  56a 

167,  174-175  (18.S3);— Feru.,    Butt.    Me.,  34  (1SS6). 

(1884);— French.   Butt.  east.   U.S.,   135-136  Colias  pelidne  var.  interior  S:tTQX'k.,'Lep\i. 

(1886) ;— Elwes,  Trans,  ent.  soc.  Lond.,  1884,  133(1877);  Cat.  Amer.  Macrolep.,  81(1878). 
17-19  (1884).  Figured  also  by  Glover,  lU.  N.  A.  Lep.,  pi. 

Eurymus  philodice  var.laurentina  Scudd.,  32,  tig.  3  (ined.). 
Proc.  Bost.  soc.  nat.hist.,xviii :  189-190  (1876).  (Not  Colias  philodice  God.,  nor  C.  pelidne 

Colias  laurentina  Edw.,  Butt.  N.  A.,  ii,  Boisd.) 

Yellow  butterflies  flutter  and  float. 
Jeweled  humming-birds  glitter  and  glow, 

And  scorning  tlie  ways  of  such  idle  things 
Bees  flit  busily  to  and  fro. 

Mr.s.  iloiTLTOi^.— Morning  Glory. 

Imago  (7  :  7,  10;  15  :  8).  Head  covered  above  with  reddish  pink  hairs,  with  inter- 
mingled infuscated  and  blackish  ones,  which  are  especially  conspicuous  just  outside 
the  antennae,  in  the  middle  of  the  posterior  half  of  the  summit  supplanted  in  the  ^ 
occasionally,  in  the  ?  always,  by  pale  yellowish  hairs;  in  the  latter  sex  the  external 
hairs  of  the  front  are  also  yellow ;  behind  the  eye  clothed  in  both  sexes  with  yellow 
scales,  next  the  summit  changing  to  pink.  Palpi  greenish  yellow,  scarcely  tinged  with 
orange  in  the  <J ,  in  the  ?  sometimes  pale  at  the  base.  The  lower  fringe  a  little 
brownish  apically,  the  apical  joint  dark  pink,  yellowish  toward  the  base,  especially 
beneath,  above  sometimes  with  intermingled  black  scales  ;  apical  half  of  middle  joint 
also  dark  pink  above.  Antennae  reddish  pink,  beneath  almost  carmine;  the  upper  sur- 
face flecked  indistinctly  and  slightly  with  fuscous,  some  of  the  basal  joints  tipped 
faintly  beneath  with  dusky ;  the  club  considerably  infuscated  above,  especially  ou 
apical  half,  rather  narrowly  bright  luteous  in  a  naked  space  below,  the  last  two  or  three 
joints  wholly  naked,  dull  yellowish  luteous. 

Prothorax  covered  with  rather  long,  pale  reddish  pink  hairs,  the  middle  ones  mostly 
pale,  sometimes  tinged  with  greenish  at  base.  Thorax  black,  furnished  above  with 
long,  pale,  silky,  iron  green  gray  hairs,  next  the  prothorax  tinged  a  little  with  pink, 
J)eneatli  covered  with  yellow  hairs,  tinged  with  pink  on  the  coxae ;  femora  bright  pink 
anteriorly,  yellow  above  and  posteriorly;  tibiae  and  tarsi  pink,  flecked  a  little,  espe- 
cially posteriorly,  with  yellowish,  beneath  yellow;  spines  pale  yellow;  spurs  pale 
green,  the  apical  third  reddish;  claws  pale  luteous,  palest  at  base. 

Wings  above  bright  greenish  yellow,  slightly  less  vivid  in  the  female  than  in  the 
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male;  /ore  jcings  witli  the  extreme  base,  especially  next  the  inner  border,  heavily 
begrimed  witli  blackish  griseous  scales;  costal  edge  distinctly  briglit  pink,  and  the 
costal  border  sometimes  slightly  flecked  with  griseous,  generally  most  abundant  next 
the  extreme  edge ;  the  extremity  of  the  cell  is  marked  by  a  slight,  obscure  fuscous, 
round-ovate,  narrow  dash,  inconspicuous  and  usually  even  obsolete  in  the  (J ,  in  the 
female  sometimes  enclosing  a  very  pale  orange  nucleus;  the  outer  border  is  margined 
with  blackisli  brown  ( (J ) ,  or  blackish  griseous  (  ? ) ;  the  nervures  which  cross  it  are 
almost  always  delicately  traced  in  yellow,  close  to  but  not  reaching  the  outer  border  in 
the  male,  where  the  bordering  is  moderately  broad,  its  interior  edge  pretty  well  de- 
fined, slenderly  crenulate,  pretty  regularly  curved  on  the  lower  three-fifths  of  the 
wing,  where  it  is  subparallel  to  the  outer  boriler,  varying  in  widtli  in  different  indi- 
viduals, from  a  half  to  a  whole  interspace;  it  has  a  slight  enlargement  in  the  medio- 
submedian  interspace,  and  at  the  inner  margin  sends  a  slender  shoot  for  a  short, 
sometimes  a  very  short,  distance  baseward ;  al)ove  tlie  suljcosto-median  interspace  it 
curves  considerably  and  regularly  inwards,  and  terminates  on  the  costal  margin,  above 
a  point  midway  between  the  tip  of  the  cell  and  the  inner  margin  of  the  band ;  the 
whole  border  is  sometimes  very  slightly  flecked  with  yellowish  scales.  In  the 
female  the  position  of  the  upper  part  of  the  border  is  much  the  same,  but  its 
inner  limit  is  ill-defined  and  powdery,  the  lighter  scales  showing  a  tendency  to  collect 
in  small,  longitudinally  ovate  dashes  in  the  interspaces;  in  the  middle  of  the  wing  the 
griseous  scales  run  baseward  along  the  nervules,  and  tlie  brighter  scales  cluster  in  the 
interspaces,  so  that  tlie  inner  limit  is  sometimes  sharply  serrate ;  in  all  but  rare  cases  it 
fades  out  altogether  in  the  medio-submedian  interspace,  and  never  extends  along  the 
inner  margin.  Fringe  uniform  bright  pink,  below  the  middle  of  tlie  medio-submedian  in- 
terspace yellowish.  Hind  wings  with  the  extreme  base,  especially  along  the  median  ner- 
vure,  but  rarely  more  than  a  quarter  the  distance  to  its  first  divarication,  rather  heavily 
begrimed  with  blackish  griseous  scales ;  the  rest  of  the  wing  also  sometimes  faintly  and 
very  sparsely  fiecked  with  griseous  in  the  ?  .  below  the  median  neri^ure;  on  the  upper 
half  of  the  vein  closing  the  cell  a  roundish,  pale  orange  spot,  almost  never  at  all  con- 
spicuous, and  sometimes  almost  completely  obsolete,  larger  in  the  female  than  in  the 
male,  and  sometimes  very  large;  outer  border  of  the  ^  margined  as  in  the  fore  wing, 
having  a  well  defined,  pretty  regular  inner  border,  sometimes  slightly  stepped;  at  its 
broadest  in  the  lower  subcostal  interspace,  the  band  scarcely  equals  tlie  narrowest 
part  of  the  band  of  the  fore  wings;  it  tapers  at  either  end,  more  rapidly  above  than 
below,  and  extends  from  beyond  the  middle  of  the  costo-subcostal  interspace  to  the 
upper  extremity  or  middle  of  the  lower  median  interspace.  In  the  ?  it  is  ill-defined, 
sometimes  entirely  absent,  at  others  shows  itself  only  by  a  narrow  flecking  of  the  sub- 
costal nervules,  at  others  with  a  broader  flecking,  expanding  apically,  so  as  to  run 
together  at  the  margin.  The  fringe  is  briglit  pink,  more  or  less  broadly  and  faintly 
interrupted  in  the  upper  third  of  the  outer  border  witli  whitish. 

Beneath  fore  wings  greenish  sulphur  yellow,  a  little  paler  next  the  inner  margin ; 
the  costal  margin,  as  far  as  the  upper  limit  of  the  cell,  and  in  the  female  the  apex  of 
the  wing,  rather  lieavily  flecked  with  griseous ;  the  apex  of  the  cell  marked  by  a  dis- 
tinct, transverse,  oval  or  linear,  pale  streak  or  spot,  tinged  with  orange,  edged 
throughout,  generally  rather  narrowly,  sometimes,  especially  in  female,  very  broadly, 
usually  more  broadly  below  than  above,  with  blackish  fuscous,  extending  from  the 
subcostal,  almost  and  sometimes  quite  to  the  median  nervules.  Fringe  dark  pink  at 
extreme  base,  pointed  with  pink  or  fuscous  at  the  nervures  and  creases,  beyond  paler 
pink,  below  the  submedian  as  above.  Hind  wings  slightly  less  clear  yellow  than  the 
fore  wings,  sparsely  (<J)  or  considerably  ($)  fiecked  with  greenish  griseous  scales, 
which  are  less  abundant  in  a  broad,  marginal  baud  of  one  and  one-half  interspaces  in 
width,  sometimes  widening  in  the  middle  of  the  wing;  in  the  female  tliey  are  occa- 
sionally so  abundant  as  to  give  a  decided  greenish  griseous  tinge  to  the  wing;  the  cos- 
tal edge  is  pink,  and  at  the  extremity  of  the  costal  ncrvure  there  is  sometimes  a  slight 
cluster  of  reddish  brown  or  fuscous  scales ;  the  tip  of  the  cell  is  marked  by  a  small, 
circular  silvery  white  spot,  larger  in  the  ?  than  in  the  J ,  in  the  outer  part  of  which, 
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pink  •ealva  »r«  inlimled  ^aiul  mIiIcIi  wiinrUnira  nrarl)  aUlirrsoilr  (lie  Mrlil(fi>  etlgotl 
r«llierbr<MMtl;.««p»-lall)r  In  tho  y  ,  with  tUrk  lirownlali  pink, ami nrcaiili>ii«ll]r.r«|>«rtally 
In  iU«  (f  ,  •«mlliig  out  ■  brief  (pur  on  llin  oiitrr,  antl  In**  oftrn  on  the  Iniivr  alilr ;  Krn- 
eralljr  Iho  illanietvr  of  llii*  nholo  *\h<i  ilooa  nut  PU'rx^l  tlir  mtIiIIIi  of  tlie  iNur  of  tliD 
lower  '  I      usually, 

|n«>     I'  '.»    d  •lllll- 

N  >  I  *  larKv  ilol  ••(   OrwM  iii^li  iitiik.  Ill  llic  luwpi  '  ■■' 

\<:  ^-iT  ci|M>t ;    frlngr  lU  on  tlip  forr  wln;(«.  Iiut  nn    ' 

tbini  Ihr  apiral  Italf  l<  wtiltl^ti 

Abtlonirn  abotr  bUrk,  hravlly  ilM'ketl  with  yrllowUh  grvvn  acalri,  lM<nralh  eovrml 
with  pair  jrotlnwUh  hair*  and  «ralc<«.  Hook  of  elfthth  iH>Kinrnl  of  main  (33  :  :l)  alMiut 
Iniv-thlrtU  thr  Irngth  of  thr  rmt  of  the  •i>Kinenl,  Iwnt  In  the  nililillc.  Ilmik  of  upper 
organ  larser  ami  atoiiler  lliaii  In  the  other  upet-lni.  (1a<i|M  nn  ileeply  exrUrtl  that  the 
>'  '.      V         ii;  ajt  thr  loni{i-4t  part  of  the  lilaile,  expamllng 

:t^  , ,  to  a  IcnKtIi  rrrr  nrarl}'  c<)ual  to  the  lower 

pocttou.  Oal  or  cvu^cji,  auU  wtUt  the  upper  angle  i-urv  tag  Inwartl  uior«  than  In  phlloUlce. 


Meuumurulu  In  luilllmctrra. 


Smalleai 


L4>ngUi  of  foro  wtnir*- ■■••>■ 18.7ft 

»ii'  T.a 

h  .1 A.6 


MAI.Kl*. 

\,..r,,.. 


7. 


ntMALM. 


7.2 


^iiialleat. 

■aA 


Average, 


SB. 

7.S 


Largest. 


». 

H. 


f  -I t.2« 

Described  from  7  J  ,  T  ■ 

Dimorphic  forma       I'hi- alx^vc  devorlptlnn  [»  drawn  up   from  the  .H>ng<>iiic-   form, 

wtilch  m«»  U.  trnni^l  Ki  RVtHH  intkuidr  i.»i  kentina  (7:  10),  a.H  the  synKcnlr  fonialr 

w»«  flrtt  de!«TllMHl   under  the  varietal  name  laiirentlna.     Tlur  anllKenlr  feinalcit.  for 

whirbthe  uauie  K  j.  ix-niKioK  (7:  7)  may  lie  n-lalncd,  since  In  the  carllntt  dcncrlptlon 

thex  were  «up(MMe<l  to  be  the  only  type,  appear  on  ttio  whole  to  boronimoner  than  the 

-nlc.   are  pallid  almve.  with  a   faint.  ijreonNh  tingr,   In   <tome  stronRor  than  In 

- .  the  Interior  of  the  «p<it  at  the  apex  of  the  cell  of  the  fore  wlngM  In  al.no  pal- 

'    and  the  Mime  ipoiN  on  the  hind  wings 
%:  with  the  Hlli;litest  portHlhlv  thlKe  of  rjay 

yriiiiw  llriii-atli,  till-  III  lid  nini;i  d"  not  ililTer  from  thone  of  the  Hyn^cnlr  fomalos, 
but  on  the  forr  wing  all  of  the  wing  normally  coverc<l  by  the  hind  wing  in  repose  l.s 
a*  pallid  as  a)>orr.  and  this  Includes  the  centre  of  the  discal  spot. 

Smooadmrj  aeziuil  diaUnotiona.  The  dlircrcuccs  In  coloration  liclwccn  the  sexes 
hare  been  dMcribetl  The  androoonia  (4€ ;  .18)  sltuatinl  at  the  base  of  the  costal  mar- 
gin of  the  hind  wings  above  arc  well  rounded,  oval  In  shape,  from  less  than  two  to 
oeariT  three  timen  an  long  as  brna4l,  the  apex  roundetl.  with  no  angles  except  at  the 
\'  l->bca.  and  delicately  striate.    They  arc  slenderer  and  more  rounded 


Bgg     II!  ■  In  being  slenderer.  l>elng  ttiree 

tiroes  long-  .  ii  ribs,  which  are  .in;  mm  opart 

In  the  middle  of  the  egg.  and  between  which  run  with  tolerable  regularity  low  cross 
lines  of  nearly  e<|ual  width,  which  have  an  average  distance  apart  of  .CKU  mm.  The 
•urface  I*  studdeil  prnfosely  with  shallow  elrrular  panctnatlons  almat  .00.15  mm.  Id 
dUuncler    Height  of  egg,  IS  mm.  :  greatest  width.    42  mm.  :  width  at  summit.   13  mm. 

CatcrplUar  Fim  tta^f  ileail  black,  faintly  shagreeneil.  the  hairs  |>elluclil.  Itody 
'  intA    black    and    profusely  dl.s- 

t:  u  color:  papillae  faintly  pallid, 

the  ii«.se  f>'  fuscous.  '  liape<l,  the   Ixiwl    longer  than 

brnad.  turn  I.  with  no    :  -      :ig  imly  In  the  slightest  degre« 

f  mm  the  same  parts  In  F.  earytheroe  ;  tho«e  of  the  Arst  thoracic  segment  are  all  long,  of 
•qoal  length,  at  lea.st  four  tlmei  as  long  as  the  others ;  shorter  hairs  clnb-shapcl :  spira- 
cles blackish      In  R    eurytheme  a  yellow,  lo  the  present  species  a  brown  tint  prevails. 
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It  is  a  littlo  larger  tlian  E.  pliilodice,  the  black  points  are  a  tritle  larger  tlian  there, 
and  Mr.  Fletcher  thiiik.s  the  ground  color  more  yellowish  than  in  E.  philodice,  but  of 
this  I  am  not  so  confident;  the  wine-glass  shaped  appendages  below  the  uppermost 
series  have  the  cup  longer  than  broad,  while  in  philodice  it  is  of  equal  length  and 
breadth. 

Geographical  distribution  (25:  6).  This  butterfly  is  a  member  of 
the  Hudsonian  fauna  and  apparently  is  most  at  home  along  the  porthern 
shores  of  Lake  Superior,  from  whence  it  was  first  brought  thirty  years  ago 
by  Professor  Agassiz.  It  has  rarely  been  found  south  of  tlie  Dominion  of 
Canada,  but  extends  along  a  tolerably  wide  belt  of  country  from  the  Rocky 
Mountains  to  the  Atlantic.  If  Hagen  is  right  in  assigning  to  this  species 
several  forms  which  have  been  described  under  other  names,  then  its  range 
is  much  wider  than  here  indicated.  But  as  it  is  not  in  my  power  to  make 
the  necessary  comparisons  at  the  present  time,  I  prefer  to  follow  here 
the  guide  of  Edwards,  who  has  proved  to  be  nearer  correct  in  his  judg- 
ment of  affinities  among  the  species  of  Eurymus  than  has  Hagen,  in  several 
instances  where  breeding  experiments  have  settled  matters  previously  in 
doubt.  This  butterfly,  then,  has  been  found  at  least  as  far  as  the  Rocky 
Mountains,  and  in  the  extreme  west  has  been  taken  by  Geddes  at  Stephen, 
the  highest  point  of  the  Rocky  ^Mountains  traversed  by  the  Canadian  and 
Pacific  Railroad,  by  Tyrrell  at  Miry  Creek,  lat.  54°  4',  long.  112°  10',  at 
the  mouth  of  the  Saskatchewan  (Scudder),  and  at  Moose*  on  James's  Bay 
(Edwards)  ;  along  the  northern  shore  of  Lake  Superior  it  swarms  to  a 
point  at  least  as  far  south  as  Sudbury,  north  of  Georgian  Bay,  where 
it  is  abundant  (Fletcher,  Scudder)  ;  east  of  this  it  has  never  been  taken 
in  any  great  numbers,  but  is  recorded  along  the  north  coast  of  Labrador 
from  Sawbill  River  to  Natashquaun  (Couper),  the  Mingan  Islands, 
Anticosti  (Couper),  Godbout  River  "rare"  (Corneau),  Cape  Breton 
(Thaxter)  and  Newfoundland  (Edwards),  the  latter  point  being  brought 
to  my  notice  after  the  preparation  of  tlie  map.  It  is  reported  from 
Buckingham  near  Ottawa  (Whyte)  ;  Mr.  Caulfield  has  also  found  it  on 
Montreal  Mountain,  it  lias  been  taken  at  Quebec,  and  Mr.  Mann  procured 
one  specimen  at  Owl's  Head,  Lake  Memphremagog,  just  north  of  our 
border. 

In  New  England  it  has  only  been  taken  on  two  occasions,  once  by 
Professor  Hamlin  at  Water ville.  Me.,  and  once  by  myself  at  Franconia 
Notch,  N.  H.  ;  but  it  seems  highly  probable  that  in  the  northern  part  of 
New  England  it  will  be  found  not  very  uncommonly  if  sought  for  at  the 
proper  time.  It  has  probably  been  heretofore  confounded  with  the  rominon 
philodice. 

Haunts.  Mr.  Couper,  speaking  of  this  butterfly  as  it  occurs  on  tiie 
Labrador  coast,  says  :  "It  is  not  frequently  seen  near  the  sea  ;  but  generally 

•  Ferhaps  this  was  one  of  the  forni.s  from  Moose  identified  by  Wier  under  other  names. 
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nu't  witli  in  the  woodland  and  mountain  regions  in  tlic  interior."  So,  too, 
at  \cj)igon  it  was  not  found  next  tiie  sliorc  of  tiic  iiay  in  fields  where 
E.  eiirvtheine  occurred,  iiut  in  places  hcttcr  protected  from  the  wind, 
along  the  railway  cuttings  and  in  the  grassy  channels  hy  their  side  ;  and  at 
just  such  ])laces  along  the  railway,  did  the  species  abound  further  east. 

Food  plant.  Tlie  food  of  this  caterpillar  ren)ains  unknown.  Mr. 
Fletcher  was  the  first  to  obtain  the  esrir,  and,  curious  to  relate,  it  was  by 
manipulating  tiie  abdomen  of  n  feniale  that  had  refused  to  lay,  until  an  egg 
passed  througii  the  ovipositor.  lie  has  since  tried  this  plan  upon  various  but- 
terflies with  equal  success  and  fairly  opened  a  new  method  with  refractory 
butterflies,  which  may  yet  prove  of  the  highest  importance.  This  cater- 
erpiliar  refused  in  turn  Trifolium  repens,  hybridum  and  pratense.  Last 
vear  he  ol)tained  many  eggs,  and  the  liistory  of  the  larvae  that  resulted, 
which  were  divided  in  equal  parts  between  Mr.  Edwards,  Mr.  Fletcher 
and  mvself.  I  will  jrive  in  his  own  lanifuage  : — 

"We  all  tried  them  with  every  kind  of  leguminous  plant  we  could  ob- 
tain, but  all  failed  to  get  the  larvae  to  feed.  Some  eggs  were  left  upon 
the  clover  where  they  were  laid,  until  they  hatched  ;  but  they  like  the 
others  refused  to  eat,  and  after  wandering  about  for  two  days,  dried  up. 
Some  were  placed  in  a  refrigerator  at  once  upon  hatching  [hoping  they 
wished  to  hibernate] ,  but  they  fared  no  better  than  the  rest.  It  seems  to 
nie  worth  mentioning,  however,  that  in  one  jar  whore  young  larvae  were 
confined  with  leaves  of  several  plants,  they  all  gradually  congregated  upon 
leaves  of  a  Desmodlum  and  three  specimens  spun  a  small  crescent  of  silk 
somewhat  similar  to  the  silken  path  spun  by  young  Colias  eurytheme  and 
C.  philodice,  to  the  end  of  wliich  they  go  to  feed  and  upon  which  they 
retire  to  rest.  These  three  larvae  which  spun  these  little  silken  crescents 
also  passed  a  tiny  pellet  of  pink  excrement.  They  would  not  feed,  how- 
ever. The  only  Desmodium  available  was  D.  canadense,  a  hairy  species, 
and  it  is  possible  they  could  not  get  at  the  leaf  on  account  of  the  hairs. 
At  any  rate  the  indications  are  that  Desmodium  is  a  possible  food  plant. 
A  confirmatory  fact  is  that  one  of  Mr.  Scudder's  larvae  did  exactly  the 
same  as  my  three  and  sjiun  its  little  crescent  upon  a  leaf  of  Desmodium. 
Lathyrus  ochroleucus.  Astragalus,  Vicia,  Pisum,  Trifolium  all  were  re- 
fused. Mr.  Scudder  tells  me  that  in  Europe  a  species  of  this  genus  feeds 
upon  Vaccinium  and  a  noticeable  feature  of  all  the  localities  where  I  have 
taken  interior  is  that  bushes  of  this  genus  are  abundant." 

The  European  species  referred  to  was  E.  palacno,  which  is  aclosely  related 
form  and  therefore  more  likely  to  feed  oa  an  allied  plant.  In  my  own  case,  I 
placed  the  egLi's  in  closed  tumblers,  each  furnished  with  fresh  leaves  of 
two  ditferent  kinds  of  leguminous  plants,  in  all  six  or  more  genera ; 
amjng  thein  Lat'iyrus,  Desmodium,  Lupinus,  Lespedeza  and  Gleditschia, 
besides  Gaylussacia.      Desmodium  was   placed  in  two  of  them,  and  in  one 
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of  tliese  not  only  was  tlic  leaf  not  deserted  as  quickly  us  possible,  as  was 
the  case  with  all  others,  but  tin;  young  caterpillar  certainly  ate  a  very 
little  parenchyma  of  the  upper  surface  near  the  middle ;  it  then  spun  this 
silken  carpet  and  never  left  it  again,  dying  upon  the  spot. 

Life  history.  The  species  is  single  brooded,  and  does  not  appear  on 
tiie  wing  until  fTuly  or  the  ver}'  end  of  June.  At  Nepigon  north  of  Lake 
Superior,  not  one  was  seen  last  year  before  July  10  ;  and  although  great 
numbers  were  seen  on  July  4  along  the  railway  between  Markstay  and 
Ramsey,  apparently  all  males,  none  were  seen  the  following  day  between 
Schreiber  and  Nepigon  (the  intervening  country  being  passed  in  the 
night).  At  Sudbury  on  July  12-13  not  many  were  found  but  among 
them  some  females.  The  specimen  I  took  in  the  White  Mountains  was 
taken  June  28  and  was  a  worn  male.  Mann  took  a  specimen  at  Owl's 
Head,  Lake  Memphramagog,  on  July  11,  Professor  Hamlin  a  fresh 
female  at  Waterville,  Me.,  July  14,  Corneau  reports  it  at  Godbout,  July 
15,  Tyrrell  at  Miry  Ci-eek,  July  19,  Couper  at  Mingani,  July  22  and 
Caulfield  at  Montreal  at  the  end  of  July.  Eggs  are  laid  in  the  latter  half 
of  July  ;  Mr.  Fletcher  obtained  them  July  16-24,  and  they  hatch  in  seven 
davs.  This  gives  ample  time  for  the  caterpillars  to  attain  maturity  and 
pass  into  pupa  for  the  winter,  but  what  the  creatiu'es  actually  do  and  how 
winter  is  passed  is  unknown.  There  is,  however,  certainly  but  one  brood 
anvwhere.      The  males  are  very  much  more  numerous  than  the  females. 

Flightand  habits.  Like  its  congeners  this  butterfly  is  fond  of  moist 
earth  and  assembles  in  great  numbers  at  suitable  places.  Its  flight  closely 
resembles  that  of  E.  philodice,  having  all  its  peculiarities  except  that  it 
appears  to  be  somewhat  less  hurried  and  vigorous.  Geddes,  who  appears 
to  have  had  much  out  door  experience  in  collecting  different  Eurymi,  puts 
this  down  as  easy  to  capture,  adding  "apparently  a  lazy  insect." 

Desiderata.  The  later  larval  stages  and  chrysalis  of  this  butterfly 
being  unknown,  as  well  as  the  food  plant  of  the  caterpillar,  the  last  must 
be  our  first  search.  If  Vaccinlum  should  prove  as  unpalatable  as  legumi- 
nous plants  have  done,  observation  of  a  butterfly  ready  to  lay  will  be  the 
only  resource  left,  though  it  would  be  worth  while  to  try  Sanicula,  which  Mr. 
Fletcher  tells  me  is  found  at  Nepigon  and  is  not  far  removed  from  Hydro- 
cotyle  on  which  E.  palaeno  is  also  said  to  feed.  Some  specimens  should 
then  be  bred  on  their  natural  territory  under  conditions  so  nearly  natural 
as  possible  to  discover  how  the  winter  is  passed.  This  done,  the  most  will 
have  been  learned,  but  the  study  of  the  relations  of  this  butterfly  to  those 
wliich  have  been  claimed  as  identical  with  it  will  still  demand  a  similar 
solution.  Why  do  the  males  predominate  so  largely  in  this  species? 
What  are  its  enemies?     And  what  its  habits  and  behavior? 
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LUST    OF  ILLUSTltATIONS.-EUHYMUS  INTERIOli. 

Generiit.  PI.  7,  fij;.  10.  K.  i.  huireiitiim  9  .  lioth  surfaces 
PI.  25,  lig.  6.    Pistribution  in  Xonli  Aniprioa.  \'>:».    Male,  upiier  surface. 

Jmagii.  35:3.     Male  abdoniiniil  apiieiiilages. 

PI.  7,  ag.  7,     E.  I.  interior  J .     Both  surfaces,  46:3M.     Amlroconium. 

EURYMUS  PHILODICE.— The  clouded  sulphur. 

[The  elouiletl  sulphur  (Gosse);  Pliilodice  butterlly  (Harris);  cIuikIciI  sulphur  butterfly 
(Kmnions);  loyal  ColiaB  lEmmons);  yellow  butterfly  (Ross,  Riley);  bordered  \ello\v  butterfly 

(Maynard).] 

Colias  philndice  God.,  Eueycl.  nicHh.,   i.v:  ii,   pi.   (iO   (1831-3-.;);— Scudd.,   Butt.,   134-136 

S7.  100-101  (181it);-Boisd.-LcC..  Ltfp.  Ani(?r.  183,   303,  309,   figs,  5,  11,  42,52,  5ti,  102-104 

sept.,  04-65,  pi.  21.   tigs.   1-3  (1833);— Boisd.,  (1881). 

Spec.  £r<!n.L<>p.,  i:  647-(US  (18.36)  ;—Gosse,  Can.  CnliaK  (Evrema)  philodice    Steph.,  Cat. 

nat.,  18;!,  223, 262,  323(1840) ;— Luc.,  Paj).  oxot.,  Brit.  Lep.,  2,i2  (1850). 

78- 7!t,  pi.  39,  next  to  lower  tig.  (1,845);— Euun.,  PiipiUci  hyale  ear.    Abb.,  Draw.  ins.  Ga, 

Agric.N.Y.,v:204,pl.35,fig.s.l, 2, 4,9(18.54);—  Brit.  Mus.,  vi:  14,   fig,  8;  13.  figs.  64.  65  (ca, 

Meu^tr.,  gatal.  coll.  cntom.  Acad.,  i :  15  (18.55) ;  1800). 

—  [D'Urb.],  Can.  nat.  geol.,  ii :  317-318,   pi,  4,  Colkts  dorippe  God.,  Eneycl.  niOth.,  ix  :  87, 

figs.  2  a-c  (1857) ;— Harr..  Ins.  inj.  veg.,  3d  ed.,  101  (1819). 

272-273.  figs.  100-102(1862);— Morr.,Syn.  Lep,  Zerene     anthyale     Hubn.,     Zutr.     e.xot. 

N.    A.,  29(1862):— Scudd.,   Proc.  Bost.  soc,  schiuett..  Ii :  21,  figs.  307-308  (1823). 

nat.  hist,,  ix:  103-104  (1.862)  ;—Lintn,,  Proe.  Uoliiiseiiropome  Step^.,  Brit,  ent.  Haust., 

Entom,  soc,  Philad.,  iii :  54-55  (1.864) ;— Saund.,  i :  10-11,  pi.  1*,  figs.  1-3, 

Can.  eut,,  i:  54-55  (1869);  Rep.  Ent.  soc.  Ont.,  E« rymiis  europome  Svrams.,  Zoo\.  111.,  (2) 

1874,  26-27,   figs.   2.>26  (1875) ;— Beth.,   Can.,  ii,  pi.  70  (1,831-32). 

ent.,  v:  221-223,  figs.  21-22  (1873);— Edw., Butt.  Colias  phicomone  Fitch,  Trans.  N.  Y,  st. 

N,  A,,  ii.  Col.  2-3  (1876) ;— H.  Edw.,  Pac.  coast  agric.  soc,  xiii :  378  (1854), 

Lep.,  122   [xxiv:  6]   (1877) ;— Elwes,  Trans.  Colias  nastes  Fitch,  Ihid. 

Ent.  soc.  Lond.,  1880, 137  (1880) ;  1884,  6,  16-17  Colias  santes  Fitch,  Ibid, 
(1884) ; — Burg.,  Proc.  Bost.  soc.  nat. hist.,  xxi : 

154,  fig.  1   (1881) ;— Hag.,  Proc.  Bost,  soo,  nat.  Figured  also  by  Glover,  III.  N.  A.  Lep.,  Pl.l, 

hist.,  xxii:  167-168,  174  (1883);— Fern.,  Butt.  fig.  7?;  pi.  32,  figs.  1,  2;  pi.  G,  fig.  ll;pl.  I,  fig. 

Me.,  32-34,  figs.  8-11  (1.884) ;— Frenirh, Butt, east  5,  ined, 
U,  S.,  133-135  (1886);— Mayn.,  Butt,  N,  E.,44, 

pi.  7.  figs.  57,  57a-c  (1886).  [Not  Papilio  hyale  Linn.;  nor  Papilio  phi- 

Eurymus  philodice  Swains.,  Zool.  III.,  (2)  conione  Esp. ;  nor  Colias  nastes  Boisd. 

From  dewy  lanes  at  morning 

The  grapes'  sweet  odors  rise, 
At  noon  the  roiuls  all  flutter 

With  yellow  butterflies. 
By  all  these  lovely  tokens 
September  days  are  here. 

Helen  Hunt  Jackson. — September. 
He  is  the  friend  of  our  summer  gladness. 

Wordsworth.— i?ed6reasJ  and  Butterfly. 

Imago  (7:  6,  8,  9;  13:  6,  8).  Head  covered  above  with  dark,  dull  pinkish  brown 
hairs,  darkest  on  the  outer  parts  of  the  back  of  the  summit,  changing  to  greenish  yel- 
low on  the  sides  of  the  front  and  in  the  middle  of  the  hinder  part  of  the  summit,  behind 
the  eyes  covered  with  yellow  scales  becoming  somewhat  tinged  above  with  pinkish; 
palpi  lemon  yellow,  the  inferior  fringe  slightly  infuscated  especially  toward  the  apical 
joint,  occasionally  tinged  with  pale  pink,  the  upper  part  of  the  sides  flecked  faintly 
with  dusky  -icales  tow.ard  the  apex  of  the  middle  joint  and  with  whitish  next  the  base 
of  the  free  portion  of  the  same;  above  more  or  less  tinged  with  dusky  pink.  An- 
tennae rather  dark  pink,  changing  beneath  to  rosaceous;  on  the  inner  inferior  surface, 
excepting  toward  the  base,  an  oval,  naked  patch  of  luteous  color;  the  club  is  a  little 
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darker  above  than  the  stalk  and  is  almost  wholly  naked  beneath;  its  apical  two 
joints  are  wholly  naked  and  dnll,  often  dusky  hiteons,  in  life  more  yellowish.  Tongue 
pale  on  its  liasal  fonrtli,  the  remainder  brownish  fuseous,  a  little  paler  at  tip. 

I'rotliorax  covered  with  pink  or  salmon  colored  scales  and  liairs,  becomins;  generally 
very  dark  lirown  at  the  base.  Thorax  lilack  covered  al)0ve  with  rather  dark  arfciiisli 
yellow  hairs,  the  inner  edges  of  tiicpatagia  and  to  a  greater  or  less  extent  the  front  of 
the  thorax  between  them  with  pinkish  hairs ;  beneath  with  uniform  greenish  yellow  hairs. 
Legs  beneath  and  inside  yellow,  the  rest  pink,  very  deep  on  the  femora  but  becoming 
paler  all  the  way  toward  the  claws,  the  coxae  often  slightly  tinged  with  pink,  and  the 
tips  of  the  femora  more  or  less  annulate  with  the  same;  spines  dingy  pallid,  spurs  the 
same,  their  apical  third  niucli  infuscated ;  claws  very  pale  pinkish,  almost  pellucid  at  base. 

Wings  above  rather  pale  greenish  yellow,  of  the  same  tint  in  both  sexes;  outer 
border  of  fore  wings  curved  slightly  throughout.  Fore  wings  with  tlie  tip  of  the  cell 
marked  by  a  transversely  oval  black  spot,  which  touches  the  lowest  subcostal  nervule 
above  and  just  fails  of  reaching  the  median  nervule  below;  costal  edge  dark  pink; 
costal  border  more  or  less  begrimed  with  blackish  scales  as  far  as  the  costal  nervure 
in  the  J,  but  in  the  ?  as  far  as  one-third  the  way, across  the  cell;  the  extreme  base 
of  the  wing  similarly  begrimed  below  and  in  the  $  sometimes  extending  half  as  far  as 
the  first  divarication  of  the  median  nervure,  generally  most  extended  along  the  inner 
margin;  outer  border  bordered  with  lilackish  brown,  generally  faintly  and  slightly 
flecked  with  yellow  scales,  some  of  the  veins  iu  the  ?  ,  especially  those  on  the  upper  half 
of  the  wing  and  on  the  interior  half  of  the  margin,  marked  delicately  with  yellow.  In 
the  ^  tlie  marginal  band  has  a  distinct  interior  border,  generally  slightly  and  often  irreg- 
ularly crenulate,  but  least  so  in  the  middle  of  the  wing ;  it  varies  in  width  in  the  middle  of 
the  wing  from  one-half  to  oue  and  one-half  interspaces'  breadth,  but  is  usually  aliout  an 
interspace;  the  interior  border  ruus  from  the  costal  margin  at  about  the  tip  of  the  first 
superior  subcostal  nervule  in  a  regular  and  considerable  arc  to  the  subcosto-median  inter- 
space; below  this  rnns  parallel  to  the  outer  border  as  far  as  the  submedian  nervure  and 
then  turns  inward  to  a  greater  or  less  extent  toward  the  base,  sometimes  extending  even 
to  the  middle  of  the  inner  border;  in  the  ?  it  is  much  broader,  sometimes  reaching  the 
widtli  of  two  interspaces,  its  interior  border  ill-defined  and  irregular,  but  it  has  a  general 
direction  as  if  made  up  of  two  lines  bent  at  the  npper  median  nervule,  tlic  lower  parallel 
to  tlie  outer  border  and  scarcely  turned  toward  the  base  beneath,  the  upper  atan  angle  of 
about  135°  with  it ;  it  encloses  a  transverse  series  of  ill-deflned,  roundish  or  slightly  longi- 
tudinal, yellowish  spots,  parallel  to  the  outer  border  on  the  lower  two-thirds  of  the  wing 
and  nearer  the  interior  than  the  exterior  margin,  in  rare  cases  almost  wholly  olaliterated, 
especially  below,  and  in  some  instances  breaking  up  the  interior  margin  altogether ;  no 
or  only  a  very  faint  spot  is  present  in  the  upper  median  interspace ;  on  the  upper  part 
of  the  wing  it  curves  inwards  subparallel  to  the  interior  border  of  the  band  and  gen- 
erally more  distinct  than  elsewhere;  infrequently  all  the  spots  are  inconspicuous. 
Fringe  pink,  yellowish  at  the  lower  outer  angle  and  flecked  more  or  less  with  yellow 
the  next  base  throughout.  Sind  wings  having  the  central  spots  of  the  under  surface 
ajjpearing  above  with  a  pale  orange,  occasionally  yellowisli  hue ;  the  outer  border  is 
margined  with  black;  iu  the  $  it  forms  a  connected  band  like  that  of  the  fore  vvings, 
but  narrower,  broadest  in  the  lower  subcostal  interspace,  but  there  scarcely  ever  equal- 
ling the  width  of  more  than  an  interspace  and  often  not  so  much  as  half  an  interspace;  it 
tapers  toward  either  extremity,  more  rapidly  above  than  below,  extending  from  at  or  a  lit- 
tle beyond  the  tip  of  the  costal  nervure  to  the  middle  of  the  medio-submedian  interspace, 
or  sometimes  only  to  the  lower  median  nervule ;  the  inner  border  is  sharply  defined, 
sometimes  irregular  luit  usually  only  to  a  slight  degree  and  scarcely  crenulate;  the  ner- 
vures  are  often  delicately  traced  with  yellow  on  tlie  interior  half  of  the  band.  In  the  $ 
the  band  is  seldom,  though  occasionally,  formed  with  the  same  continuity  as  in  the  $ ,  but 
with  a  more  or  less  blurred  interior  limit,  and  the  nervules,  instead  of  being  traced  partly 
across  the  band  in  yellow,  are  marked  and  edged  with  griseous,  forming  usually  the  dark- 
est part  of  the  band  and  extending  beyond  its  limits  nearly  as  far  again  toward  the  base ; 
usually  the  band  is  greatly  broken  and  conspicuous  oidy  by  these  dark  edged  nervules, 
which  with  the  scales  which  cluster  around  them  often  form  a  series  of  triangular  spots 
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seateil  on  the  outer  bonier,  connected  only  by  their  bases;  there  aresoUlom  any  marks 
of  the  band  below  the  middle  nu'dian  norvide  and  it  is  occasionally  restricted  altogether 
to  the  subcostal  area;  frinire  pale  pink  and  yellowish,  the  former  prevailing  on  the 
lower,  the  latter  on  the  upper  half. 

Beneath  varying  from  rather  pale  to  rather  ileep  sulphur  yellow,  generally  brighter 
in  the  $  tlian  in  tlie  $  ;  fore  wiitgs  usually  paler  on  tlie  lower  half  of  the  cell  and  the 
base  of  the  median  interspaces,  always  paler  next  the  inner  margin ;  the  costal  nuirgin 
broadly  bordered  with  a  distant  flecking  of  dusky  scales  and  the  costal  edge  of  rather 
a  dark  pink;  outer  limits  of  the  cell  marked  by  a  transversely  oval  or  roundi-sh  black 
spot,  similar  to  that  on  the  upper  surface  but  usually  proportionally  broader  in  the  ? 
than  in  the  $  and  having  a  transverse  white  dash  in  its  centre;  across  the  middle 
of  the  outer  two-ttfths  of  the  wing  is  a  transverse  series  of  generally  not  very  distinct 
occasionally  often  obsolete,  dusky  spots ;  below  the  subcostal  nervure  they  are  in  a 
straight  series,  scarcely  farther  from  the  outer  margin  below  than  above,  but  there  is 
seldom  more  than  a  dot  in  tlie  subcosto-median  interspace ;  above  the  s\d)costal  nervure 
the  series  curves  strongly  inward,  the  last  one  being  scarcely  within  the  middle  of  the 
outer  half  of  the  costal  border ;  between  these  spots  and  the  middle  of  the  wing  are 
often  a  few  sparsely  scattered  dusky  scales ;  fringe  pink,  changing  to  yellow  below  the 
lowest  median  nervule  and  often  infringing  on  the  edge  of  the  outer  border  so  as  to 
make  the  fringe  of  apparently  double  w'idth.  Hind  winys  not  infrequently  uniformly 
and  consideral)ly  decked  witli  dusky  scales,  giving  the  wing  a  rather  faint,  griseous 
appearance ;  costal  border  and  very  frequently  all  the  other  borders  edged  narrowly 
with  pink;  at  the  extreme  base  of  the  wing,  in  the  middle,  extending  a  very  short  dis- 
tance into  tlic  cell,  a  short,  dark  pink,  longitudinal  dash ;  at  the  extremity  of  the  cell  a 
round  or  roundish  silvery  spot  edged  with  a  dull  ferruginous  brown  annulus  flecked 
slightly  with  dusky ;  witli  the  annulus  it  reaches  from  the  lowest  subcostal  nervule 
more  than  half  way  to  the  upper  median  nervule  and  is  surrounded  by  a  broader 
clouded  annulus  of  a  paler,  usually  somewhat  ochreous  tint  which  deepens  at  its 
external  limits  to  a  slender  circle  of  a  color  as  deep  as  the  inner  annulus ;  resting  upon 
this  compound  spot  is  a  similar  one,  when  largest  less  than  half  the  diameter  of  this, 
seated  near  the  base  of  the  lower  subcostal  interspace;  it  is,  however,  frequently  much 
smaller  or  to  a  considerable  extent  obsolete;  the  silver  is  the  first  to  disappear  and 
occasionally  tlie  whole  spot  is  altogetiier  wanting ;  in  the  middle  of  the  outer  two-flfths 
of  the  wing  is  a  transverse  series,  nearly  parallel  to  the  outer  border,  of  quite  small, 
rather  indistinct  spots  of  ferruginous  pink,  sometimes  reduced  to  mere  dots  in  the 
subcostal,  median  and  medio-submedian  interspaces;  and  in  direct  continuation  of  the 
series  a  transverse  dusky  pink  or  ferruginous  bar  crossing  at  least  the  upper  half  and 
generally  the  w  liole  of  the  costo-subcostal  interspace  and  reaching  to  the  costal  margin ; 
in  specimens  where  the  dark  markings  are  darkest,  tlie  costal  margin  is  more  or  less 
conspicuously  marked  with  dusky  fleckings  which  tlien  connect  witli  the  liase  of  this 
bar;  fringe  pink,  its  thinner  outer  half  pale  or  whitish. 

Abdomen  above  blackish  very  heavily  llecked  with  greenish  yellow  scales;  below 
pale  yellow,  palest  ventrally.  In  the  male  the  hook  of  eiglith  segment  (35  :  4,  5)  is 
scarcely  more  than  one-third  the  length  of  the  rest  of  the  segment,  arched  and  almost 
equally  stout  throughout  excepting  at  the  very  extremity  which  is  suddenly  narrowed 
and  dependent.  Hook  of  upper  organ  slenderer  and  rather  smaller  than  in  E.  interior. 
Clasps  half  as  broad  at  the  upper  extremity  as  near  the  lower,  but  not  broadened 
above,  the  upper  extremity  broadly  and  deeply  clianncllod  transversely  in  the  middle, 
the  upper  angle  less  incurved  than  in  E.  interior. 


Mea.surenients  in  niillinietres. 

MALES. 

FKMAMvS. 

Length  of  tongue,  10  mm. 

Smallest. 

Average. 

23.5 

S.5 

7.5 

j      5.5 

Largest. 

28. 
10. 

8.15 

6. 

Sinallest 

18.5 
6.85 
5.6 
4.45 

Average. 

Largest. 

20. 
7.6 
6. 
4.75 

'    25. 
8.5 
7.75 
5.2 

28.25 
9.5 
8.75 
6. 

antonnao 

hind  tibiae  and  tarsi 

fore  tibiae  and  tarsi.... 

Describeil  from  numerous  specimens. 
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Mr.  Edwards  lias  a  male  wlioso  f'litire  expanse  is  but  28  nun.  and  a  female  whose  ex- 
panse is  30  mm.  :  I  have  a  female  whose  fore  wina;  measures  but  Hi  mm.;  ami  Arr. 
Saunders  sent  me  a  male  from  Canada,  the  lenjrth  of  whose  fore  winj;  was  only  8  mm.  I 
The  average  size  of  individuals  from  the  Mississippi  valley  is  much  greater  than  I 
have  seen  from  other  places,  the  (J  sometimes  having  a  length  of  wing  of  30  mm.  and 
the  9  of  33  mm.,  but  such  specimens  do  not  occur  in  New  England.  They  are  also 
never  begrimed  with  griseous  scales  to  the  extent  one  finds  the  case  in  New  England. 

Malformations.  In  a  specimen  before  me  one  of  the  antennae  is  slightly  mal- 
formed, the  .seventh  and  eighth  joints  from  the  tip  (that  is,  just  at  the  base  of  the  club) 
being  divided  by  a  strongly  oblique  suture,  which  has  altered  their  shape,  the  two 
together  being  not  regularly  cylindrical  and  scarcely  longer  than  a  single  joint  should 
be;  each  joint  is  wedge-shaped,  the  proximal  thrust  a  little  out  of  linear  place  making 
a  distortion  visible  to  the  naked  eye;  it  is  apparently  the  lirst  step  toward  a  bifurca- 
tion of  the  antennae,  since  it  would  require  but  little  more  distortion  to  permit  a  sec- 
ond club  to  find  support  at  the  tip  of  the  proximal  joint. 

Aberrations.  Mr.  F.  H.  Sprague  has  shown  me  a  male,  taken  at  WoUaston,  July 
10,  in  which  the  discal  spot  of  fore  wing  is  double,  both  on  the  upper  and  under  sur- 
face, in  which  it  distinctly  imit.ates  the  homologous  spot  of  the  hind  wing,  the  secon- 
dary spot  being  above  and  smaller  than  the  main  spot  and  confluent  with  it;  it  sliows 
above  no  trace  of  pale  scales  within  it.  but  beneath  has  a  transverse,  partially  conflu- 
ent, pale  bar  consisting  of  mingled  yellow,  silvei\v,  and  ferruginous  scales. 

A  male  taken  November  10  at  Bangor,  Maine,  by  Mr.  Carl  Braun,  is  remarkable  for  liav- 
ing  .all  the  wings,  especially  the  disc  of  the  upper  surface,  shot  with  orange ;  the  orange, 
though  deep  in  color,  is  not  of  a  solid  character  but  more  or  less  intermingled  with  nor- 
mal yellow  scales,  giving  a  somewhat  pink  appearance.  The  insect  indeed  looks-as  if 
it  had  been  kept  too  long  in  the  cyanide  bottle;  but  Mr.  Braun  assures  me  that  it  had 
the  same  appearance  while  on  the  wing,  causing  him  to  capture  it;  the  lateness  of  the 
season  of  capture  will  be  noted  in  this  connection.  The  insect  looks  tolerably  fresh 
and  possibly  emerged  from  the  chrysalis  just  before  a  sharp  frost. 

Strecker  states  that  he  has  a  male  specimen  taken  near  Montreal  in  which  tlic  upper 
surface  is  "dull  dark  green"  with  the  usual  border,  and  beneath  dull  green. 

Females  are  sometimes  taken  in  which  the  spots  in  the  marginal  band  of  the  fore 
wings  are  either  absent  or  so  far  removed  toward  its  interior  Ijorder  as  to  leave  the 
same  ragged.  Sometimes  also,  both  in  this  species  and  the  ne.xt,  the  outer  margin,  in 
either  sex,  may  be  dusted  with  yellow  scales,  sometimes  confined  to  the  front  wing 
sometimes  common  to  both.  The  range  of  variation  is  well  indicated  by  Edwards  in 
the  second  volume  of  his  superb  Butterflies  of  North  America. 

EuRYMUs  PHIL.  NiGRiDicE.  This  name  may  be  given  to  the  sport  rarely  seen 
which  is  figured  by  F^ldwards  (Butt.  N.  Am.,  ii,  pi.  Colias  3,  tigs.  8-!))  and  by  Glover  in 
his  unpublished  work  (111.  N.  A.  Lep.,  pi.  I.  fig.  5).  Three  .specimens  were  seen  at 
Palmyra,  N.  Y.,  by  Mr.  Worthington  of  Chicago  but  only  one  captured,  and  this  is  the 
specimen  that  has  been  figured.  It  is  a  male,  wholly  smoky  black  above,  but  with  a 
pink  fringe,  and  with  the  margin  distinguished  from  the  rest  by  a  slight  paleness,  tlie 
very  opposite  to  what  one  would  expect.  The  under  side  of  the  fore  wings  is 
wholly  smoky  brown  excepting  the  yellow  tip,  while  the  hind  vi'ing  is  normal.  Another 
taken  by  Mr.  Pearson  near  Montreal  was  described  by  him  as  "deep  brownisli  black* 
above,  "somewhat  green  tinted  if  seen  ol>liquely.  On  the  under  side  the  primaries  are 
dark  brown  and  secondaries  almost  olive  green."  Mr.  J.  G.  Jack  also  captured  another 
specimen  many  years  ago.  in  the  same  locality. 

A  female  in  which  the  melanism  has  gone  not  nearly  so  far  was  taken  at  Faulkner, 
Mass.,  July  29, 1883,  by  C.  C.  Bealeand  figured  by  Maynard  (Butt.  N.  E.,  pi.  7,  flg.  57c). 
In  this  the  band  of  the  hind  wing  is  far  broader  than  usual,  but  otherwise  this  wing 
is  normal ;  while  on  the  fore  wing  the  basal  half  of  the  inner  margin  and  some 
parts  of  the  disc  above  it  retain  the  normal  yellow.  Mr.  F.  H.  Sprague  tells  me  that 
Mr.  Beale  took  in  August  another  partially  melanized  female,  which  in  this  instance 
was  the  more  marked  from  its  being  one  of  tlie  form  E.  phil.  pallidice! 
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E.  r.  Misi'iouK.  Mr.  K.  (1.  Siuil)oni  lias  shown  iiie  a  very  interesting  sutVnsed 
feniiile  of  tliis  species  talvcnl)y  Mr.  John  Os'jooil  in  Lynn,  Mass.,  in  Augnst,  18i;:J.  Fore 
winjis  <j')i<re  wholly  and  uniformly  blackish  griseons,  excepting  a  clear  yellow  si)ace 
on  the  miiUlIe  half  of  the  iinicr  border,  reaching  as  far  as  to  the  middle  of  the  medio- 
snbniedian  interspace,  and  excepting  also  that  the  base  of  the  median  and  medio-sub- 
nicdian  interspaces  as  far  as  half  way  from  the  base  of  the  lower  median  nervule  to 
the  outer  border  is  heavily,  and  the  base  of  the  wing  within  this  lightly,  flecked  with 
yellow :  there  are  also  faint  indication  of  the  yellow  spots  of  the  marginal  border,  but 
excepting  next  the  inner  margin  the  border  as  well  as  the  spot  at  the  apex  of  the  cell 
is  wholly  merged  in  the  general  lint.  On  the  hind  wings  the  outer  border  is  very 
faintly  indicated,  the  whole  wing  but  especially  the  lower  half  considerably  begrimed 
with  griseous  flecking  and  the  central  spot  of  the  under  surface  but  faintly  indicated 
by  any  distinct  spot  above,  while  the  whole  centre  of  the  wing  has  a  slight  orange  tint. 
Beneath  the  fore  wings  have  the  usual  spot  at  the  tip  of  the  cell,  but  from  t)ie  points 
where  the  position  of  the  transverse  series  of  spots  belong  commence  broad,  blurred, 
longitudinal  streaks  of  blackish  fuscous,  following  all  the  interspaces  in  the  direction 
of  the  base  of  the  wings,  excepting  the  base  of  the  lower  median,  nearly  Ailing  also 
not  only  the  subcosto-median  interspace,  but  also  most  of  the  cell ;  all  the  other  parts 
of  the  wing  are  also  lightly  flecked  witli  dusky  scales.  On  the  hind  wings  the  changes 
are  somewhat  similar;  the  central  and  basal  spots  are  normal  and  there  is  a  faint  in- 
dication of  the  costal  bar;  the  outer  flfth  of  the  wing  is  also  as  usual,  while  the 
whole  wing  within  that,  at  least  below  the  middle  subcostal  nervule,  is  suffused  with  a 
mingled  griseous  and  pinkish  flecking,  the  latter  most  prominent  along  the  middle  of 
the  interspaces.     Expanse  55  ram. 

A  first  approach  toward  this  suffusion  is  showu  iu  a  specimen  bred  by  Mr.  Edwards 
in  West  Virginia  and  figured  iu  the  Butterflies  of  North  America,  ii,  pi.  CoUas  3,  fig.  7. 

Dimorphic  forms.  The  description  of  the  species  given  above  is  drawn  up  from 
the  noimal  (ovm,  E.  p.  philodice.  The  pallid  form  of  the  female  is  well  known,  has 
been  excellently  rtgured  by  Edwards  (Butt.  X.  Amer,  ii,  pi.  Colias  2,  fig.  6;  pi.  Colias 
3,  rtgs.  5,  »>)  and  by  Glover  (111.  N.  Amer.  Lep..  pi.  G,  fig.  11,  ined.)  and  may  be  de- 
scribed under  the  name 

E.  r.  r.vi.i.iDiCK.  On  the  upper  surface  the  yellow  is  wholly  replaced  by  a  sordid 
white  scarcely  tinged  with  green  and  upon  which  the  dusky  fleckiugs  are  more  con- 
spicuous and  the  central  spot  of  hind  wings  is  of  a  very  pale  orange.  Beneath  they 
are  also  pallid,  especially  on  the  fore  wings,  but  not  to  so  great  an  extent  as  above  and 
on  the  apex  of  the  fore  wings  and  to  a  less  extent  on  the  costal  margin  of  the  hind 
wings  they  are  considerably  suftused  with  pale  sulphur  j'ellow ;  excepting  the  costal 
bar,  all  the  markings  of  the  outer  half  of  the  wings  are  obliterated  iu  all  but  one  of 
the  specimens  before  me.  but  iu  that  they  are  more  than  usually  distinct.  I  believe 
this  was  first  noted  by  Gosse  in  his  Canadian  naturalist  (p.  184)  and  uext  by  D'Urbau 
in  his  unsigned  articles  in  tlie  Canadian  naturalist  (ii :  318).  In  the  north  this  rarely, 
almost  never,  occurs  in  the  first  brood  of  the  seasou,  and  is  found  much  more  abun- 
dantly in  the  latest  than  in  the  middle  brood,  the  numbers  increasing  as  -the  seasou 
advances.  In  the  south,  however,  if  we  may  follow  Edwards,  it  occurs  not  infre- 
quently in  the  spring  brood,  but  the  only  actual  record  he  gives  is  of  one  taken  May 
8tli.  and  as  he  reckons  specimens  taken  by  Lintner  in  N.  Y.  on  June  20  as  belonging 
to  the  first  l)roo(l,  when  they  unquestionably  belong  to  the  second,  it  is  not  impossible 
that  the  >:uui'  rule  liolds  iu  the  soutli  as  in  north  (Can.  ent.,  xiv:50-51). 

Secondary  sexual  distinctions.  Besides  the  ditt'erences  already  detailed  in  the 
markings  of  the  wings,  there  occur  androconia  (46  :  37)  collected  in  a  patch  at  the 
upper  base  of  the  hind  wings  above,  but  not  forming  a  visible  "glandular"  spot.  They 
are  colorless  or  nearly  so,  very  finely  striate,  more  than  half  as  long  again  as  broad, 
with  broadly  convex  sides,  strongly  rounded  angles,  truncate  apex  and  well  marked 
basal  lobes.  Tliey  vary,  however,  considerably  in  form  and  are  sometimes  asym- 
metrical, but  are  in  general  stouter  and  more  quadrangular  than  in  E.  interior. 

Egg  (65:  25).     About  eighteen  longitudinal  ribs,  slightly  raised  but  very   distinct, 
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and  equally  prominent  throughout;  in  the  middle  of  the  egg,  they  are,  at  most,  .065 
mm.  apart ;  tliey  reach  but  do  not  pas.s  the  delicately  thickened  rim  of  the  summit ; 
cross  lines,  .0127  ram.  apart;  surface  granulated  or  crowded  with  low  warts.  Mlcro- 
pyle  rosette  (68:  14),  .07G  mm.  in  diameter;  the  oval  cells  .0115  ram.  long  and  .0084 
ram.  broad ;  the  other  cells  roundish  but  angular,  averaging  .015  mm.  in  diameter; 
bounded  by  scarcely  raised,  coarse  lines,  rendering  the  whole  very  obscure.  Color 
when  tlrst  laid  whitish,  sliglitly  tinged  with  pale  greenish  yellow;  in  forty-two  hours 
they  become  pale  salmon  coloured ;  when  fifty-six  hours  old  they  are  bright  reddish 
orange,  yellowish  in  the  slenderer  parts,  a  color  which  they  retain  until  shortly  before 
hatching,  when  they  turn  to  a  plumbeous  hue.  Height,  1.24  mm. ;  greatest  breadth, 
.44  mm. ;  breadth  at  base  and  summit,  .1  ram. 

Caterpillar.  First  stat/e  (72:3).  Head  (79 :  4f>)  shining  plceous ;  papillae  and  hairs 
pellucid.  Body  dark  yellowish  brown  with  a  faint,  dusky,  delicate,  dorsal  line,  the 
segments  tinged,  especially  on  the  anterior  part  of  the  body,  with  reddish,  the  raised 
points  fuscous  and  very  regularly  distriljuted.  Papillae  fuscous;  hairs  pellucid,  wine 
glass  shaped,  expanding  greatly,  being  as  broad  at  summit  as  the  length  and  l)ut  little 
longer  than  the  tubercle  upon  which  it  is  seated,  the  lower  ones  changing  to  a  club 
shape,  being  rounded  and  less  expanded  at  the  tip.  Spiracles  fuscous.  Legs  of  the 
color  of  the  body,  tipped  with  black.  Length  of  body,  1.75  mm. ;  of  papillae  of  body 
including  wart,  .03  mm.  ;  of  hairs  of  first  segment,  .09  mm. ;  of  papillae  of  head  in- 
cluding wart,  .04  mm. ;  breadth  of  body,  .3  mm. ;  of  head,  .32  mm. 

Second  stage.  Head  uniform  grass  green  with  a  yellowish  tinge  with  scattered' 
blackish  fuscous  dots,  each  bearing  a  short,  pale  hair;  ocelli  black,  tipped  with 
greenish.  Mandibles  reddish  black.  Body  nearly  uniform  grass  green  with  a  narrow, 
faint,  dusky,  dorsal  stripe,  a  similar  lateral  stripe  and  a  pale,  stigmatal  band  ;  first  tho- 
racic segment  with  scattered,  blackish  fuscous  dots,  each  giving  rise  to  a  short,  pale 
hair;  each  of  the  five  divisions  of  the  segments  supports  a  transverse  row  of  eight 
minute,  pale,  fuscous  tipped  warts  each  giving  rise  to  a  short,  pale  hair.  Length,  5.5 
mm. ;  breadth,  1  mm. 

Tliird  stage  (79:  il).  Tlie  colors  remain  unaltered.  Specimens  in  the  second  and 
third  day  of  this  stage  measured  8.5  ram.  long  and  1.5  rara.  broad. 

Fourth  stage.  Head  grass  green,  sprinliled  with  pale  dots  from  which  short,  black- 
ish and  whitish  hairs  arise;  ocelli  black,  tipped  witli  green;  mouth  parts  green,  the 
mandibles  tipped  with  reddish  fuscous.  Body  uniform  grass  green  above  and  below; 
a  faint,  narrow,  darker  green,  dorsal  line,  which  is  simply  tlie  indication  of  tlie  dorsal 
vessel;  a  stigmatal,  pale  roseate  band,  a  little  broader  than  the  length  of  the  spira- 
cles, scarcely  reaching  their  lower  extremity  and  extending  some  distance  above,  passes 
along  the  whole  body  excepting  tlie  tip  of  the  last  segment ;  whole  upper  surface  pro- 
fusely sprinkled  with  pale  wartlets,  arranged  pretty  regularly  in  transverse  rows  but 
irregul.arly  in  longitudinal  ones,  each  emitting  a  shoi-t  blackish  or  whitish  hair;  on  the 
under  surface  less  regularly  disposed.  Spiracles  green  witli  whitish  lips.  Legs  green, 
tipped  faintly  and  slightly  with  fuscous.  Prolegs  green.  Length,  14.75  mm. ; 
breadth,  2.5  mm. 

Last  stage  (76 :  10;  79:48).  Does  not  dift'er  from  the  preceding  stage,  ))ut  shows 
some  variation  in  the  stigmatal  stripe,  whicli  sometimes  may  be  found  in  part  at  least 
in  the  previous  stage.  This  band  is  sometimes  whitish  or  only  very  slightly  tinged 
with  rosaceous  and  is  occasionally  inteiTupted  with  rosaceous  in  the  middle  of  each 
segment,  or  it  may  have  a  delicate,  uninterrupted,  red  line  passing  through  the  lower 
part  of  it,  tliat  is,  through  the  centre  of  the  spiracles;  sometimes  also,  and  especially 
where  the  stigmatal  band  is  interrupted  witli  rosaceous,  there  are,  immediately  l)elow 
the  rosaceous  spots,  that  is,  midway  between  the  spiracles  and  the  posterior  border  of 
each  segment  and  usually  occupying  about  one-third  of  that  space,  bordering  the 
lower  margin  of  tlie  stigmatal  band  and  usually  about  half  as  broad  as  it,  patches  of 
black,  usually  oblong  ovate  in  shape,  but  sometimes  crescentic.  I  have  also  seen  speci- 
mens in  which  there  were  faint  indications  of  an  obsolete,  lateral  line  in  the  presence 
of  a  few  pink  and  white  dots  linearly  .arranged.  .  Length,  28  mm. ;  breadth,  4  mm. 
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Mr.  Edwards  at  one  time  thought  these  variations  possibly  indicative  of  specific 
dift'erences  (Can.  ent.,  ii :  179),  and  asserted  that  they  produced  equivalent  variations 
in  the  imago,  explaininc:  in  his  latest  publication  that  those  with  distinct  blacli  spots 
beneath  the  stigmatal  stripe  produced  tlie  deepest  colored  butterflies.  But  Mr.  Uiley 
informs  me  that  in  lS7Ci  lie  obtained  caterpillars  witli  distinct  spots  beneath  the  stig- 
matal stripe  and  others  wit  liout  thoni  from  eggs  laid  by  tlie  same  mother.  So,  too, 
caterpillars  of  E.  eurytlicme  with  and  otliers  without  the  pale  supralateral  line  were 
obtained  by  Mr.  Fletcher  and  myself  from  eggs  laid  by  the  same  parent. 

Chrysalis  (84  :  ,".4.  ,"..") ;  87  :  4).  Grass  green  throughont,  vermiculate  with  yellowish 
white  over  the  upper  surface  of  the  thorax  and  all  of  the  abdomen  so  as  to  give  a  pale 
pea-green  efl'ect;  the  frontal  prominence,  a  dorsal  line  over  the  whole  body  and  a  nar- 
row, faint,  suprastigmatal  band  free  of  these  markings  ;  on  the  wings  the  yellow  tinge 
is  more  distinct  and  a  narrow,  yellowish,  stigmatal  b.and  passes  from  tip  to  tip,  inter- 
rupted at  the  prothorax ;  front  of  head  and  linear  appendages  grass  green ;  nervures 
of  tlie  wings  tipped  minutely  with  fuscous  and  a  fuscous  dot  at  apex  of  cell;  there  is 
a  lateroventral  row  of  round  fuscous  spots  on  the  fourth  to  sixth  abdominal  seg- 
ments; and  on  the  posterior  p.art  of  the  same  segments,  midway  between  this  row  and 
stigmatal  line,  a  row  of  Ijlack  dots,  one  to  a  segment.  Length,  111  mm. ;  breadth,  5 
mm. ;  height,  6  mm. 

Geographical  distribution  (25:7).  This  is  a  characteristic  but- 
terfly of  the  Alleghaiiian  faiuia,  covering  the  country  from  the  Atlantic 
coast  to  the  Rocky  Mountains,  but  also  spreading  north  and  south  far 
into  the  neighboring  faunas.  In  the  north  it  is  usually  common,  if  not 
abundant,  in  all  the  lower  half  of  the  Canadian  fauna.  The  northernmost 
localities  from  which  it  has  been  reported  are  Nova  Scotia  "very  common" 
(Doubleday,  Jones),  Cape  Breton  (Graham  Bell),  Cacouna,  Tadousa, 
"common"  (Saunders),  Godbout,  on  the  north  shore  of  the  St.  Law- 
rence, "rare"  (Corneau),  Anticosti  (Couper),  Quebec,  "very  abundant" 
(Bowles),  Ottawa  (Billings),  Collingwood,  Bruce  Mines  and  St.  Joseph's 
Island,  "plentiful,"  and  Sault  St.  Marie,  "excessively  abundant"  (Be- 
thune),  Duluth,  "common"  (Osten  Sacl<en),  and  the  Lake  of  the  Woods 
(Dawson).  Mr.  Lyman  reports  that  he  has  seen  a  specimen  from  as  far 
north  as  Fort  Carleton  on  the  Saskatchewan.  It  is  far  more  abundant  in 
the  east  than  on  the  western  prairies,  but  it  occurs  through  the  valley  of 
the  upper  ^Mississippi  and  is  reported  from  such  western  localities  as  the  Big 
Horn  Mountains  (Edwards),  Dakota  and  Montana  (Morrison,  Allen), 
Fort  Bridger,  Wy.  (Osten  Sacken),  and  Colorado  (Mead,  Reakirt*),  and 
from  various  localities  in  Iowa  where  it  is  nowhere  very  abundant.  The 
specimens  from  Osage  Co.,  Mo.,  in  the  Museum  of  Comparative  Zoology 
came  from  near  the  southern  boundary  of  the  species,  which  toward  the  east 
is  limited  by  about  tiie  northern  boundary  of  the  Gulf  states.  Dr.  Bean, 
according  to  Mr.  Uhler,  has  found  it  at  a  height  of  about  3000  feet  above 
the  base  of  Big  Butte,  one  of  the  Iron  or  Smoky  Mountains  of  Tennessee. 
It  has  been  taken  in  abundance  on  Elk  River,  W.  Va.  (Edwards),  and 
has  been  found  in  North   Carolina    (Hentz),   Georgia,    "rare"    (Abbot) 

•The  specimens  from  Colorado  are  now  re^'aided  l)y  Edwards  as  distinct. 
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and  Mr.  JNIorrison  took  a  male  certainly  of  this  species  in  western  Florida. 
In  the  collection  of  Air.  Strecker  there  is  a  spec'imcn  which  is  reported 
to  have  been  l)roiight  from  Rio  ! 

The  albiuic  female  doubtless  occurs  throughout  the  entire  region  of  the 
buttei-fly  as  it  is  common  enough  in  the  east  and  is  reported  from  Georgia 
(Abbot)  to  Ottawa  (Bowles),  and  was  brought  from  Missouri  (StoUey). 

In  New  England,  this  butterfly  is  everywhere  the  commonest  species  to 
be  found,  excepting  in  certain  years,  when  it  seems  to  be  affected  by  some 
unfortunate  circumstances.  It  is  found  alike  in  the  White  Alountain  region, 
where  it  ascends  to  the  summit  of  the  barren  peaks,  and  on  the  shores  of 
Long  Island  Sound,  but  it  is  generally  more  abundant  in  the  southern  than 
in  the  northern  districts.  ^ 

Mr.  Edwards  has  expressed  the  opinion  tiiat  the  butterfly  is  spreading 
its  territory  westward.     He  says  : 

In  tho  Mississippi  valley  tlie  oranse  species  predominate,  Isnt  year  by  year  pliilotUce 
encroaclies  on  tlieir  territory.  Trofessor  Snow  states  tliat  it  is  becoming  well  known 
about  Lawrence,  Kansas,  though  as  yet  by  no  means  equalling  eurytheme  in  numbers. 
Mr.  Dodge  writes  to  same  efl'ect  from  eastern  Neljraska.  .  .  .  The  rapid  advance  of  the 
species  is  probably  owing  to  the  fact  that  the  food  plant  of  its  larva  is  thecoramou  red 
clover,  which  everywhere  keeps  step  with  the  pioneer.  The  Coliades  are  not  at  all 
forest  species,  and  it  is  reasonable  to  suppose  that,  on  the  tirst  settlement  of  the 
country,  the  range  of  philodice  was  restricted  to  the  savannahs  ahmg  the  seaboard,  or 
to  open  spots  where  the  native  species  of  Trifolium  or  of  Lupinus  grew  ;  bntthat  with 
the  introduction  of  a  more  palatable  or  less  precarious  food-plant,  it  has  increased  and 
dispersed  till  it  now  occnpics  half  the  continent.     (^Butt.  N.  Anier. ,  ii.) 

I  do  not  see  that  we  have  yet  any  facts  to  support  this  notion.  Un- 
doubtedly it  will  flourish  further  westward  the  more  land  is  brought  under 
cultivation.  Our  knowledge  of  a  wider  western  distribution  is  due  simply 
to  better  information.  It  does  not  appear  to  be  more  common  in  Georgia  than 
in  Abbot's  time.  It  was  a  very  common  species  in  central  Missouri,  when 
Stolley  collected  there,  at  least  as  long  ago  as  1857,  and  its  simple  occur- 
rence west  of  the  Great  Plains  is  proof  enough  that  it  is  not  extending  its 
territory,  but  only  possessing  it  more  fully. 

The  species  is  reported  to  have  been  formerly  taken  in  England,  and 
was  described  and  figured  by  Stephens  and  Swainson  as  a  peculiar  form, 
but  which  is  now  universally  recognized  to  be  our  species.  The  manner 
of  its  introduction  is  now  past  discovery.  The  wonder  is  that  it  did  not 
eiu'vive.  This  is  what  Stephens  says  of  it  in  1828,  in  his  British  Ento- 
mology (Haust.,  i:  10-11)  : — 

Very  few  British  cabinets  contain  this  interesting  species,  which,  till  last  summer,  does 
not  appear  to  have  been  captured  in  England  for  upwards  of  forty  years.  I  have  hitherto 
seen  but  five  specimens,  four  of  which  were  in  the  rich  collection  of  the  late  Mr. 
Francillon,  and  one  in  that  of  the  late  Mr.  Marsham;  of  these  I  have  been  fortunate 
enough  to  obtain  three,  two  males  and  a  female,  from  which  the  accompanying 
figures  have  been  taken.  In  Lepidoptera  Britannica  reference  is  also  made  to  the  col- 
lection of  Mr.  Swainson  as  possessing  this  species.  The  past  season  afforded  no  less  than 
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ei^lit  oxampli's — lliiis  illustratiiif;  the  irroifiitiir  iippeiiriiiu'i'  of  the  Coliailes — four  of 
wliicli  \V(Ti>  captmvd  bi-twei'ii  Hri^hton  ami  Lewi's  in  Sussex;  and  a  siuiilar  number  in 
tlie  vicinity  of  York,  as  I  am  informed  by  Mr.  Cooper — ttiese  last  were  found  in  Sep- 
tember— the  others  in  company  with  ('.  liyale  and  etlusa. 

Since  writing  the  above,  I  llnd,  by  the  Butterlly-CoUectors  Vade-Mecum,  that  this 
species  Is  said  to  occur,  though  rarely,  in  the  meadows  and  roadsides  near  Ipswich 
In  Siilfolk,  in  the  middle  of  August. 

Haunts  and  abundance.  Tliis  butterfly  is  found  everywhere  in  open 
Hi'Ms,  niciulows  ami  [cisiiucs.  C)n  tliu  island  of  Nantucket  where  all  the  cul- 
tivation is  in  the  noighl)oriiood  of  tlio  ditl't'rent  handets,  it  occurs  abundantly 
only  in  tluir  vicinity,  being  met  with  in  the  open  country  elsewhere  only 
rarely.  It  is  one  of  our  very  couiinone.st  butterflies.  We  have  seen,  says 
DTrban,  "more  than  twenty  pitciied  at  the  same  time  on  a  bush  of 
Micliaehnas  daisy,  and  in  some  parts  of  Canada  the  fields  look  almost 
yellow  with  their  dancing  forme."  "Myriads"  is  the  onh^  expression  to 
use.  said  Henry  Edwards,  when  he  saw  one  day  immense  swarms  next  a 
railway  track  for  the  space  of  a  mile;  "when  disturbed,  they  flew  up  in 
clouds,"  and  nearly  all  were  males. 

It  collects  on  damp  spots  of  eartli  by  the  roadside  or  on  the  brink  of 
pools  or  streams,  particularly  in  autumn  ;  here  it  may  be  foimd  in  com- 
pany with  Cvanirides,  ^Iclitaeidi  and  others,  sometimes  in  almost  incredible 
nundiers.  Mr.  Bethune  tells  how  in  Canada  on  the  third  of  August,  a 
lovely,  bright,  warm  morning,  after  an  excessively  wet  night,  he  "drove 
aliout  ten  miles  along  country  roads  ;  every  few  yards  there  was  a  patch 
of  mud,  the  effects  of  the  heavy  rain,  and  at  every  patch  of  mud  there 
were  from  half  a  dozen  to  twenty  specimens  of  philodice,  at  least  one,  I 
should  think,  for  every  yard  of  distance  I  travelled.  I  must  then  have 
seen,  at  a  very  moderate  computation,  about  ten  thousand  specimens  of 
this  butterfly." 

So,  too,  Gosse  writes  (Can.  nat.,  262-263)  :  "I  observed,  a  few  days 
ago,  on  the  public  road,  great  numbers  of  the  clouded  sulphur  (Colias 
philodice)  in  flocks  of  eight  or  ten,  pitched  on  the  patches  of  wet,  slushy 
mud  ;  they  were  so  closely  set  together  as  to  make  yellow  spots,  visible  a 
long  wav  off".  These  little  flocks  continued  at  intervals  for  some  miles." 
D'Urban,  Harris,  Doubleday,  and  all  recent  observers  as  well,  have  the 
same  story  to  tell. 

Oviposition.  Dr.  Asa  Fitch  makes  the  following  record  in  one  of  his 
note  i>o(>ks  : — "July  9,  1873.  After  a  cloudy,  rainy  day,  yesterday,  the 
sun  comes  out  bright  to-day,  and  al)out  !)  A.  ^^.  I  notice  two  or  thi'ce  of 
these  butterflies,  busily  ovipositing  in  front  of  the  oflice — gently  settling 
down  on  a  clover  leaf,  for  only  a  moment  or  two,  and  then  rising  and 
settling  on  the  next  clover  plant  they  come  to.  And  if  they  come  to  a 
clover  flower,  they  settle  on  it  a  nmch  longer  time,  and  uncoiling  their 
trunk  commence  sipping  the  honey,  forgetting  the  work  they  were  en- 
gaged al)out." 
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He  adds  tliat  lie  al\va3's  finds  the  eggs  on  fresh,  l)riglit  green  leaves 
that  are  rather  young  and  tender,  and  they  are  [)laced  toward  the  centre 
of  the  leaf  distant  from  the  edge. 

Mr.  James  Angus  noticed  that  in  laying  her  eggs  upon  clover  leaves, 
the  female  generally  alights  on  the  central  lobe  facing  the  apex  ;  then 
closing  her  wings  she  bends  her  abdomen  forward,  under  the  thorax,  and 
deposits  an  egg,  never  laying  more  than  one  on  a  leaf;  this  accomplished, 
she  flies  a  few  yards,  then  realights  to  repeat  the  operation.  Only  a  few 
seconds,  I'cckoning  from  the  moment  of  alighting,  are  required  for  each 
deposition,  and  she  lays  often  sdjout  four  eggs  a  minute  (P.  S.  Sprague). 
If  the  clover  be  partially  co^-ered  with  weeds  she  pushes  her  way  through 
until  she  i-eaches  the  clover.  Mr.  Clapp  has  observed  the  females  thus 
busy  at  all  hours  of  the  day,  from  seven  in  the  morning  until  four  in  tlic 
afternoon. 

I  have  observed  that  the  eggs  arc  laid  singly,  never  more  than  one  upon 
a  leaf,  upon  or  near  the  middle  of  one  of  the  halves  of  the  upper  surface, 
in  the  case  of  clover  leaves.  In  one  instance  of  59  e"-gs  laid  in  confiue- 
ment  by  a  single  female,  about  one-sLxth  were  laid  on  the  under,  the  rest 
on  the  upper  side  of  the  leaves.  Riley  observed  a  female  laying  eggs  one 
-"about  every  minute,  always  on  the  upper  surface,  in  tlie  hot  sun."  On 
cXnother  occasion  he  obscr\'cd  one  laying  about  two  a  minute. 

Females  will  lay  readily  in  confinement,  and  though  sometimes  a  large 
number  may  be  laid  by  one  in  a  single  day,  yet  I  have  found  that  egg 
laying  was  generally  interru})tedly  performed,  several  days  often  inter- 
vening between  batches  of  eggs,  with  no  apparent  cause  from  the  weather  ; 
on  one  occasion  one  laid  two  or  three  eggs  daily  for  five  days.  This  would 
seem  to  indicate,  what  field  observation  makes  more  than  probable,  that 
the  female  is  usually  a  fortnight  or  three  weeks  in  depositing  all  her  eggs. 

I  have  received  eggs  of  this  species  from  Messrs.  Angus,  Clapp,  Sprague, 
and  others.  They  are  erect  or  slightly  inclined  upon  the  leaf,  and  hatch 
in  from  four  to  ten  days,  according  to  the  season,  usually  in  five  in  central 
New  England. 

Food  plants.  The  caterpillar  feeds  upon  many  species  of  papiliona- 
ceous Lcguminosae,  but  seems  to  prefer  clover,  and  in  my  own  experience 
the  yellow  and  white  species,  Trifolium  agrarium  Linn,  and  L.  repens 
Linn.  Mr.  Edwards,  however,  thinks  it  prefers  the  red  clover,  T.  pratense 
Linn.,  and  not  unlikely  it  may  occur  more  abundantly  on  one  or  the  other 
in  particular  places.  I  once  found  a  caterpillar  only  two  or  three  days 
old  on  Baptisia  tinctoria  Brown  and  raised  it  on  that  plant,  and  found 
that  when  in  last  stage  it  preferred  very  dry  leaves  of  Baptisia  to  fresh 
leaves  of  white  clover ;  as  an  individual  may  thus  develop  a  prefer- 
ence to  the  food  it  has  always  had,  so  this  taste  may  well  be  inherited  and 
geographical  preferences  arise, — the  forerunner,  it  is  possible,  of  struct- 
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ural  variation.  It  has  also  Ijeeu  t'ound  upon  wild  lupine,  Lupinus  perennis 
L.,  lucerne,  Medicago  sativa  Linn.,  other  species  of  Medicago,  the  ground 
plum,  Astragalus  caryocarpus  Ker,  and  cultivated  pea,  Pisum  sativum 
Linn.  I  saw  a  female  lay  three  or  four  eggs  on  a  single  clump  of  Vicia 
cracca  Linn.,  and  Fletcher  reports  that  the  caterpillars  were  destructive  a 
year  ago  to  the  leguminous  plants  in  the  seed  beds  of  the  experimental 
farm  in  Ottawa,  "species  of  Cytisus,  Caragana  and  allied  plants  having 
to  be  constantly  watched  and  kept  clean  by  the  use  of  hellebore  and 
pyrethrum."  Mr.  Angus  also  found  an  egg  on  a  blade  of  common  grass, 
and  I  have  seen  one  also  (laid  upon  the  upper  surface),  but  the  caterpil- 
lar is  not  known  to  feed  upon  it. 

Habits  of  the  caterpillar.  The  escaping  larva  eats  a  iiole  out  of  the 
side  of  the  egg,  a  little  below  the  summit,  and  afterwards  eats  a  portion 
more,  but,  in  captivity  at  least,  it  does  not  devour  much,  never  the  whole 
of  the  egg.  The  young  larvae,  says  Edwards,  "are  at  first  rather  diffi- 
cult to  manage,  having  a  disposition  to  roll  off  the  leaves,  and  are  apt  to 
be  lost  in  the  breeding  cage.  .  .  .  This  tendency  to  drop  at  the  least  dis- 
turbance the  larvae  retain  till  maturity,  and  it  is  naturally  their  sufficient 
protection  against  enemies  or  destruction."  The  young  caterpillar  rests 
upon  the  midrib  of  the  leaf,  more  commonly  upon  the  upper  surface,  with 
its  head  indifferently  toward  the  base  or  the  apex  of  the  leaf,  and  in  this 
position,  after  the  first  change  of  skin,  can  scarcely  be  seen,  so  closely 
does  its  color  resemljle  that  of  the  plant.  "When  first  from  the  egg, 
each  makes  for  itself  a  hole  in  the  leaf,  and  feeds  at  the  edges  of  this  for 
several  days"  (Edwards).  It  devours  all  but  the  principal  veins,  often 
commencing  at  the  tip,  so  that  when  it  has  reached  the  base,  only  the 
skeleton  remains  ;  later  it  devours  the  entire  leaf.  In  the  final  stage, 
after  eating,  it  rests  upon  a  stalk,  with  the  first  two  pair  of  true  legs 
raised  from  the  surface  and  extended  forward.  It  feeds  rather  rapidly, 
sometimes  attaining  maturity  (in  New  England)  in  about  three  weeks  ; 
its  first  stage  then  only  lasts  two  days  :  the  second  four  or  five,  and  the 
subsequent  stages  progressively  longer. 

Pupation.     Edwards  gives  the  following  account  of  its  changes  :  — 

As  the  time  approaches  for  the  change  to  chrysalis,  the  larva  seeks  the  protection  of 
some  stem,  bit  of  bark,  or  fence  rail,  spins  a  button  of  pink  silk  and  a  light  web  over 
the  surface  of  the  object,  fastens  its  anal  feet  in  the  one  and  its  fore  feet  in  the  other, 
and  hangs  with  its  back  curved  downward  or  outward.  Gradually  the  markings  of 
the  body  become  obliterated,  lost  in  uniform  green.  In  this  condition  the  larva  rests 
for  some  hours,  then  rousing  itself,  spins  a  loop  of  several  threads  from  the  base  of 
the  feet  on  one  side  to  a  like  point  on  the  other,  instinctively  knowing  just  how  long 
to  make  the  threads,  and  presently,  seizing  the  loop  in  its  jaws,  manages  to  throw  it 
partly  over  the  head,  and  by  a  great  effort  works  it  entirely  over  and  down  the  back  to 
the  fourth  segment,  and  stops  exhausted.  Some  hours  pass  without  any  motion,  when 
suddenly  the  skin  splits  on  the  back  of  the  anterior  segments  and  is  rapidly  shuffled 
off,  exposing  the  chrysalis,  which  rests  secure  on  its  girdle  of  silk.  (Butt.  N.  A.,  il: 
Colia.s  ii,  iii.) 
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The  girdle  of  silk  is  a  very  slight  affair  and  is  found  in  the  pupa  cross- 
insr  the  middle  of  the  first  abdominal  segment. 

Life  history.  It  is  apparently  triple  brooded  almost  or  quite  throughout 
its  range  ;  the  first  brood,  which  is  also  the  least  numerous,  appears  in  the 
latitude  of  Boston,  on  warm,  sunny  hillsides,  from  April  2.5  to  May  15,  the 
appearance  of  the  insect  being  more  than  usually  affected  by  the  season.  Its 
average  advent  is  about  the  8th  of  May  ;  along  the  southern  coast  of  New 
England  it  is  probably  about  a  week  earlier,  and  still  further  south  never 
later  than  April ;  in  Georgia,  Abbot  reports  the  capture  of  a  female  on 
March  12.  In  the  southern  part  of  New  Hampshire  it  usually  appears 
about  the  1.3th  of  May;  in  Norway,  Me.,  and  London,  Ontario,  about 
the  18th;  in  Hallowell  and  Waterville,  Me.,  and  probably  in  the  White 
Mountains  district  still  later.  Jones  gives  its  first  appearance  one  year  in 
Nova  Scotia,  as  June  4.  It  begins  to  be  common  in  four  or  five  days, 
but  is  not  abundant  until  some  time  after  the  appearance  of  the  female, 
which  is  a  week  or  ten  days  later  than  that  of  the  male.  Its  period  of 
greatest  abundance  is  toward  the  end  of  May,  when,  on  the  southern 
coast  of  New  England,  the  butterflies  begin  to  look  old  ;  early  in  June 
only  rubbed  specimens  can  be  found,  which  fly  in  constantly  diminishing 
numbers,  sometimes  to  the  end  of  the  month,  the  females  outnumbering 
the  males  after  the  first  week  ;  a  few  females  may  usually  he  found  when 
the  next  brood  appears.  The  females  of  all  the  broods  apparently  begin 
to  lay  eggs  very  soon  after  eclosion,  and  continue  to  deposit  them  for  at 
least  three  weeks.  These  are  hatched  in  five  days,  and  the  caterpillars 
often  attain  their  full  growth  in  three  weeks  ;  the  chrysalis  discloses  the 
butterfly  in  from  nine  to  eleven  days.  The  appearance  of  the  second 
brood  is  varied,  like  the  first,  according  to  the  latitude.  In  the  southern 
parts  of  New  England  this  brood  appears  the  last  week  in  June  ;  around 
Boston  between  the  30th  of  June  and  the  middle  of  July  (usually  during 
the  first  week) ,  and  here  the  eggs  are  laid  most  abundantly  the  third 
week  of  this  month  ;  at  London,  Ont.,  it  appears  at  about  the  same  time  as 
near  Boston  (although  Mr.  Saunders  once  found  the  earliest  butterflies  as 
late  as  August  2)  ;  in  the  White  Mountains  it  appears  late  in  July,  when 
specimens  have  begun  to  be  uncommon  and  rubbed  further  south  ;  perhaps 
in  certain  years  it  may  be  earlier,  for  at  Tadousac  and  Cacouna,  Canada, 
Mr.  Saunders  once  found  it  common  between  the  16th  and  20th  of  July, 
while  on  the  other  hand  Mr.  Bethune  reports  it  as  exceedingly  abundant 
at  Sault  Ste.  Marie  between  the  10th  and  24th  of  August.  Is  it  possible 
that  here  there  are  only  two  broods  ?  Other  reports  by  Bell,  on  the  lower 
St.  Lawi'ence,  would  seem  to  look  the  other  way,  but  Jones  thinks  there 
are  only  two  in  Nova  Scotia.  This  second  brood  usually  becomes 
abundant  in  about  ten  days,  and  flies  until  the  third  brood  appears. 
The    advent  of  the    third    generation  is  much    less    diverse    in     differ- 
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ent  localities ;  it  occasionally  appears  as  early  as  mid-August,  but  is 
usually  a  little  later  and  sometimes  is  not  seen  until  September  3  ;  it  soon 
becomes  abundant,  is  still  numerous  in  the  middle,  and  generally  seen  at 
the  end  of  October,  and  continues  until  after  the  first  severe  frosts  ;  even 
as  far  north  as  Halifax,  a  few  sprightly  individuals  of  both  sexes  have 
been  seen  as  late  as  November  4  (Jones),  and  Mr.  Faxon  reports  it  in 
the  vicinity  of  Boston  on  November  18.*  The  eggs  of  this  brood  are 
laid  the  last  of  September,  so  that  the  larvae  probably  hibernate,  for  at 
this  season  they  do  not  mature  rapidly ;  and  Mr.  Edwards  writes  from 
West  Virginia,  October  24,  that  the  caterpillars  in  his  glass  breeding  cage 
are  still  feeding,  and  both  Mr.  Sprague  and  myself  have  had  similar  ex- 
periences in  INIassachusetts. 

The  pale  form  of  the  female  is  often  very  common  late  in  the  season, 
although  not  absolutely  confined  to  the  last  brood ;  the  only  direct  records 
of  its  early  apparition  are  :  for  the  first  brood,  March  12,  Georgia  (Ab- 
bot), May  8,  West  Virginia  (Edwards),  May  15,  Albany  (Lintner),  May 
28,  Nantucket  (Scudder),  June  1,  in  vicinity  of  Boston  (Merrill), 
June  1,  New  Haven,  Conn.  (Smith)  ;  for  the  second  brood  :  June  20, 
Albany  (Lintner),  July  9,Milford,  N.  H.  (Whitney),  July  15,  vicinity  of 
Boston  (Harris)  :  other  captures  in  August  (Thaxter,  Lintner  and  Scudder) 
may  belong  to  the  third  brood.  In  Nantucket  I  have  sometimes  found  it 
in  the  last  lirood  more  common  than  the  yellow  female. 

Habits,  flight  and  behavior  of  the  butterfly.     P^dwards  gives  an 

excellent  picture  of  this  common  butterfly  : — 

Where  pliilodice  is  foiiiul  no  one  can  have  failed  to  notice  it.  either  in  garden  or 
field,  as  it  gently  flits  from  flower  to  flower,  or  courses  along  the  road  or  across  the 
meadow,  with  sustained  and  wavy  flight.  It  is  sociable  and  inquisitive,  and  may  often 
be  seen  to  stop  in  mid-career  as  it  overtakes  or  meets  its  fellow,  the  two  fluttering 
about  each  other  for  a  moment,  then  speeding  on  their  ways ;  or  they  mount  In  air, 
approaching,  retreating,  with  a  slow,  vertical  and  tremulous  ascent,  till  the  eye  ceases 
to  follow  them.  When  the  clover  is  in  blossom  the  meadows  are  gay  and  animated 
witli  these  yellow  butterflies,  and  wherever  bright  flowers  are  will  surely  be  seen 
philodice.  On  marigolds  and  brilliant  single  zinnias  they  delight  to  pasture,  for  they 
have  a  keen  sense  of  color.  I  have  known  one  of  them  to  alight  on  an  amethyst  in  a 
lady's  ring,  after  hovering  about  its  wearer  so  persistently  as  to  attract  attention,  and 
it  rested  some  seconds.  Doubtless  there  were  puzzled  perceptions  on  sounding  that 
stony  flower.     (Butt.  N.  A.,  11:  110-111.) 

Dr.  Minot  once  observed  that  when  searching  for  its  honied  food  the 
buttei-fly  most  frequently  alighted  on  yellow  flowers ;  and  Dr.  Packard  has 
recorded  that  in  a  field  where  white  asters  and  yellow  golden-rods  were 
abundant,  "the  yellow  sulphur  butterfly  visited  the  flowers  of  the  golden 
rod  much  oftener  than  those  of  the  aster,"  while  the  opposite  was  the  case 
with  Pieris  rapae. 

It  flies  with  considerable  rapidity,  in  an  irregular  changing  course  and 

•It  is  reported  as  on  the  wing  at  Mt.  Carroll,  111.,  on  Dec.  20!  (Science  News,  i:  143.) 
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with  a  hurried  movement  of  the  wings  about   one   or  two   feet   above  the 

herbage.     It  is  only  less  active  than   E.   eurytheme,  and  is   one  of  the 

earliest  and  latest  butterflies  of  the  day.     Yet  if  a  cloud  suddenly  obscure 

the  sun,  a  field  which  appeared  alive  with  them   a  moment  before   will 

quickly  show  scarcely  a  sign  ;  the  greater   part  will  sink  down    into   the 

herbage. 

The  yellow  philodice  [says  De  Garmo]  will  often  dart  from  its  flower  with  great 
velocity,  and  make  quick  sallies  at  another,  either  of  its  own  species  or  of  a  different 
species.  It  will  fly  about  the  companion,  if  that  one  is  not  disposed  to  join  in  tlie  fun, 
— if  it  is,  away  they  will  go,  tumbling  over  and  over  in  the  air,  now  receding  from  each 
other,  now  approaching.  I  have  never  ascertained  if  they  had  any  playful  tonches  of 
antennae,  as  their  motions  are  too  swift  for  the  eye  (Trans.  Vass.  Br.  inst.,  ii :  133). 

When  mates  meet  they  often  flutter  together,  higher  and  higher,  fifty 
feet  or  more,  always  in  an  inclined  direction,  the  male  just  above  or  in 
advance  of  his  mate  ;  while  she  flies  rather  steadily  higher  and  higher,  he 
dances  in  front  of  her  rising  all  the  time  imtil  suddenly,  when  very  high 
in  air,  he  suddenly  darts  toward  the  earth  and  leaves  her  to  fly  calmly 
down  again  at  her  leisure. 

Notwithstanding  these  movements  I  think  they  mate  upon  the  ground, 
for  I  once  saw  an  evident  though  unsuccessful  attempt  in  this  direction  and  I 
have  never  seen  the  union  eff^ected  in  the  air.  In  the  instance  referred  to,  the 
male  approached  the  female  and  the  female  opened  her  wings  at  an  angle 
of  about  110°,  the  fore  and  hind  wings  a  little  pai'ted,  and  raised  her 
abdomen  as  high  as  possible  ;  the  male  made  a  sudden  dart,  like  a  leap,  at  the 
female  and  then,  no  union  effected,  leaped  away  again  and  stood  aside  trem- 
bling its  raised  wings.  This  was  repeated  a  dozen  times,  the  female  remaining 
most  of  the  time  in  the  same  spot.  When  once  united  they  often  fly  in  the  air 
together,  as  every  observer  must  have  noted,  and  in  this  case  it  is  always 
the  male  that  flies,  the  female  hanging  with  closed  and  motionless  wings. 

Mr.  Couper  observed  in  Anticosti  that  when  alight  upon  a  flower  it  lies 
sidewise  as  if  to  receive  the  warmth  of  the  sun,  instead  of  holding  itself 
erect. 

When  at  ordinary  rest  the  wings  are  closed  back  to  back,  the  costal  edge 
of  the  hind  wings  reaching  the  middle  of  the  medio-submedian  interspace 
of  the  fore  wings  ;  the  antennae  are  curved  a  little  at  the  base,  when  viewed 
laterally  are  raised  at  an  angle  of  about  15°  with  the  plane  of  the  body, 
and  diverge  at  an  angle  of  from  110°-125°. 

When  at  complete  rest  the  fore  wings  are  dropped,  bringing  the  costal 
edges  of  all  the  wings  together  and  the  basal  half  of  the  inner  border  of 
the  hind  wings  parallel  with  the  surface,  while  the  wings  diverge  at  an 
angle  of  20°-25°.  The  antennae,  viewed  laterally,  have  a  gentle  arch- 
ing curve  throughout  their  length  :  they  are  thrust  horizontally  forward 
side  by  side,  the  clubs  slightly  overlapping;  the  forelegs  project  in  front 
and  rest  upon  the  ground. 
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According  to  Dr.  Minot,  these  butterflies  "pass  the  uiglit  among  tlie  roots 
of  grass.  Toward  sunset  they  become  less  active  and  take  shorter  flights 
when  disturbed  ;  as  it  grows  darker  and  colder  they  settle  down  deeper 
among  the  roots  and  dried  grass  until  it  is  almost  impossible  to  find  them. 
When  evening  has  coine  tliey  seem  torpid  and  will  allow  themselves  to  be 
trodden  upon  or  picked  up  in  the  fingers.  The  legs  then  hang  or  are  folded 
under  tiie  breast,  tlie  tarsi  of  each  pair  crossed." 

Enemies.  According  to  Mrs.  Treat,  the  caterjjillars  of  tliis  butterfly 
are  "greedily  sought  for  and  large  numbers  taken  to  the  nest"  of  For- 
nica  sanguinea.  (Chapters  on  ants,  (55.)  The  actual  parasites  of  the  in- 
sect are  many  less  than  would  be  expected  of  so  common  an  insect. 
Fletcher  reports  the  destruction  of  a  larva  in  a  single  instance  by  a  Tachi- 
nid  fly,  while,  among  hymenopterous  parasites,  Pteromalus  puparum  has 
been  bred  from  it  by  Lyman,  and  a  small  Braconid  by  Miss  Murtfeldt, 
Mesochorus scitulus  Cress.,  a  secondary  parasite.  Mr.  Fletcher  also  states 
that  toward  the  autumn  of  1887  "large  numbers  of  these  caterpillars  were 
found  dead  in  the  fields,  bearing  a  cluster  of  bright  yellow  cocoons  of  a 
small,  pai'asitic,  ichneumon  fly,"  which  Ashmead  named  for  him  Megoris- 
mus  uubilipennis. 

Desiderata.  Our  knowledge  of  this  insect  is  comparatively  peiiect, 
but  its  hiemal  condition  is  still  undetermined  ;  if  the  larva  liibernates  in  the 
ultimate  or  penultimate  stage,  the  duration  of  the  chrysalis  in  spring  re- 
quires investigation.  Whether  the  insect  is  triple  brooded  in  tiie  extreme 
north  is  also  doubtful.  Mr.  Minot's  suggestion  that  the  butterfly  afi^ects 
flowers  of  its  own  color  should  be  examined.  Strange  to  say,  the  insect 
has  rarely  been  found  pai'asitized,  which  may  account  for  its  great  abun- 
dance. 
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EURYMUS  EURYTHEME.— The  orange  sulphur. 


[The  orange  sulphur  (Scudiler);  bordered  orange  and  yellow  butterfly  (Maynanl).] 


Colias  eurytheiiie  Buisil.,  Ann.  soc.  cnt.  Fr., 
(2)  x:  286  (1852);— Morr.,  Syn.  Lep.  N.  Ajiier., 
29-30  (1862);  — Boll..  Tag'bl.  ver.s.  deutsch. 
naturt.xlix :  176-179  (1876) ;  Verh.  ver.  naturw. 
unterh.  Hanib.,  iii :  (1878) ;  Deutseh.  entom 
zeitschr.,  xxiv:  241-248  (1880)  ;—Edw.,  Butt. 
N.  Amer.,  ii,  Col.  4  (1878) ;— French,  Eep.  ins. 
111.,  vii:  147(1878);  Butt.  east.  U.  S.,  128-133 
(1886)  ;—Middl.  Rep.  ins.  Ill ,  x:  78  (1881);— 
Mayn.,  Butt.  N.  E.,  45.  pi. 7,  tigs.  59, 59a  (1886) ; 
—Cock.,  West.  Am.  sc,  iv  :  41-42  (1888);  Can. 
ent.,  xx:  201-201  (1888). 

Eurymus  eurytheme  Scndd..  Butt..  303,  309 
(1881). 

Colias  chrijsolheme  Boisd.-LeC,  LSp.  Am. 
sept.,  62-63  (1833);- (pars)  Boisd.,  Spec.  g6n. 
L6p.,  1:64.3-644  (1836);— Morr.,  Syn.  Lep.  N. 
Amer.,  28-29  (1862) ;— Zell.,  Stett.  ent.  zeit., 
XXXV :  437-438  (1874);— Strecli.,  Cat.  Amer. 
macrolep.,  83  (1878) ;— Ehves,  Trans,  ent.  soc. 
Lond.,  1880,136(1880);  1884,  6,  16  (1884):— 
Hagen,  Proc.  Bost.  soc  nat.  hist.,  xxii:  173-174 
(1883). 

Figured  by  Glover.  111.  N.  A.  Lep.,  pi.  32 
figs.  3,  4;  pi.  M.  fig.  8;  pi.  N,  fig.  8;  pi.  P,  figs. 
1,2,  ined. 

EURYMUS  EURYTHEME  ERIPHYLE. 

The  northern  yellow  type. 

Colias  eriphyle  Edw.,  Trans.  Amer.  ent. 
soc, v: 202 (1876) ;  Bull. U.S.  geol.geogr.  surv., 
iv:  514  (1878);  Can.  ent.,  xix:  218-220  (1887); 
— H.  Edw.,  Pac.  coast.  Lep.,  123  [24:  7]  (1877). 

Colias philodice-i  var.f.,  eriphyle  Streck., 
Cat.  Amer.  macrolep.,  83,  (1878). 

Colias  eurytheme  form  eriphyle  Edw.,  Can. 
ent.,  xix  :  219  (1887). 

Colias  eurytheme  form  autumnalis  Cock.. 
West.  Amer.  sc,  iv:  42-43  (1888). 

Colias  hayenii  Edw.,  Pap.,  iii :  160-161, 16:i- 
164  (1883) ;  Can.  ent.,  xix:  170-175  (1887). 

Colias  barhara  H.  Edw.,  Pac.  coast  Lep., 
123-124  [24 :  7-8]  (1877). 

Colias  hurfordii  H.  Edw.,  Pac.  coast  Lep., 
125  [24:  9]  (1877) ;— Edw.,  Pap.,  iv  ;2-7  (1884) ; 
Butt.  N.  Amer.,  iii.  Col.  2  (1887). 

Colias  harfordi  car.  barbaru  Edw.,  Butt. 
N.  Ami-r.,  iii,  Col.  2  (1887). 

Colias  chrysotheme  ab.f.,  harfordii  Streck., 
Cat.  Amer.  macrolep.,  83  (1878). 

Colias  philodice  (pars)  H;igen,  Proc.  Bost. 
soc.  nat.  hist.,  xxii:  169,  174  (1883). 

Colias  interior  (pars)  Hagen,  Proc.  Bost. 
soc.  nat.  hist.,  xxii :  165-166,  174-175  (1883). 


Colias  keeicaydin  var.  A.  Edw.,  Butt.  N. 
Amer.,  i.  Col.  4,  fig.  7  (1869). 

Colias  chrysotheme  ab.  c,  flava  Streck., 
Cat.  Amer.  macrolep.,  83  (1878). 

EURYMUS  EURYTHEME  ARIADNE. 

The  southern  yellow  type. 

Colias  ariadne  Edw.,  Trans.  Am.  ent.  soc. 
iii:12(1870);— H.  Edw.,  Pac.  coast  Lep.,  121 
[24:5]  (1877). 

Colias  eurytheme  form  ariadne  Edw., 
Butt.  N.  Am.,  ii,  Col.  4,  figs.  1-6  (1878). 

Colias  chrysotheme  Streck.,  Cat.  Amer. 
macrolep.,  83  (1878). 

Colias  chrysotheme  form  ariadne  Hagen, 
Proc.  Bost.  soc.  nat.  hist.,  xxii :  173-174  (1883). 

EURYMUS  EURYTHEME   KEEWAY'DIN. 

The  yellow-orange  type. 

Colias  keevaydin  Edw.,  Butt.  N.  A.,  i.  Col. 
4  (1869). 

Colias  eurytheme  tonn  keewaydin  Edw., 
Butt.  N.  Amer.,  ii.  Col.  4,  fig.  7  (1878). 

Colias  chrysotheme  car.  d.,  keewaydin 
Streck.,  Cat.  Amer.  macrolep.,  83  (1878). 

Colias  eurytheme  form  intermedia  Cock., 
West.  Amer.  sc,  iv:  42-43  (1888), 

BURY'MUS     EURYTHEME      KEEWAYDIN 
PALLID.1. 

The  pale  antigenic  female  of  the  preceding. 

Colias  keewatjdin  var.  B.  Edw.,  Butt.  N. 
Amer.,  i.  Col.  4,  figs.  8-9  (ISO'J). 

Colias  chrysotheme  ab.  e.,  alba  Streck., 
Ciit.  Amer.  macrolep.,  83  (1878). 

Colias  eurytheme  form  keewaydin,  pallida 
Cock.,  West.  Amer.  sc,  iv  :  42  (1888). 

Colias  eurytheme  form  intermedia,  pal- 
lida Cock.,  West.  Amer.  sc,  iv  :  42-43  (1888). 

EURYMUS  EUUYTHEMK   AMPHIDUSA. 

The  orange  type. 

Colias  amphidusa  Boisd.,  Ann.  soc  ent. 
Fr.,  (2)  x:  286-287  (1852);-Morr.,  Syn.  Lep., 
N.  Amer.,  29  (1862). 

Colias  eurytheme  Edw.,  Butt.  N.  Amer.,  i, 
Col.  3  (1809) ;— H.  Edw.,  Pac.  coast  Lep.,  120- 
121  [24:  4-.5]  (1877). 

Colias  eurytheme  form  ewytlieme  Edw., 
Butt,  N.  Amer.,  ii.  Col.  4,  fig.  8  (1878). 

Colias  eurytheme  form  typica  Cock.,  West. 
Amer.  sc,iv:  42  (1888). 
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CoUasedusaKirb.,  Faun.  hor.  Amer.,  iv :  kirvmus  KiRYTirEME  amphidusa  ai.ba. 
287-288(1837);— [D'Urb.,]  Can.  nat.  -eol.,  ii:        ^,         ,         .,,,.,,  ,• 

314-316(1857)  The  pale  antigenic  female  of  the  preceding. 

Colias  edusu    var.  californianu  M6n6tr.,  Colias  euriitheme  var.  A.  Kilw.,  Butt.  N. 

Enuni.  an.  mus.  Petrop.,  i :  80  (18r)5).  Anier.,  i,  Col.  3,  tigs.  5-6  (1869). 

Colias  chrysotheme  D'Url).,Can.  nat.,  v:  Coliaticliri/s'lllicme'lb.b., alba Streck.,Cat. 

243  (1860).  Anier.  nmcrolep.,  H3  (1878). 

Colias  chrysotheme  var.    a.,    eurytheme  Colias   eiiytheme    form    typica,    pallida 

Strecl>.,  Cat.  Anier.  maerolep.,  33  (1878).  Cork.,  West.  Anier.  sc,  iv:  42  (1888). 

Figured  by  Abbot,  Draw.  ins.  Ga.,  Gray  [Not  Papiliochrysotlieine  Esper,  nor  Colias 

coll.,  Bost.  soc.  nat  hist.,  48  (ea.  1800).  philodiee  Gudart.] 

Per  Sehnietterling  ist  in  die  Rose  vcrliebt, 
Umflattert  sie  tausendmal, 
Ihn  selber  aber  goldig  zart, 
Umflattert  der  liebende  Sonncnstrahl. 

Jedoch,  in  wen  ist  die  Rose  verliebt? 
Das  wlisst'  ich  gar  zu  gern. 
Ist  es  die  singende  Nachtigall? 
Ist  es  der  sehweigende  Abendstern? 

Ich  Weiss  nicht,  in  wen  die  Rose  verliebt: 
Ich  aber  lieb'  euch  all'; 
Rose,  Schmetterling,  Sonncnstrahl, 
Abendstern  und  Nachtigall. 

Heine. 
A  flight  of  golden  butterflies 

In  slow  and  airy  quiver 
Winged  downwards. 
Harriet  Eleanor  King. —  The  Indian  Summer. 

Imago  (15:  4,  7).  'Heatl  covered  above  behind  the  antennae  with  dull  roseate 
brownish  hairs,  with  a  broad,  mesial,  longitudinal  stripe  of  yellowish  ones ;  in  front  of 
the  antennae  with  yellow  hairs  slightly  tinged  especially  at  tip  with  dull  roseate,  at 
the  extreme  sides  lemon  yellow ;  sides  beliind  the  eyes  covered  with  lemon  yellow 
scales,  tinged,  especially  above,  with  orange.  Eyes  in  life  olive.  Palpi  bright  lemon 
yellow,  the  apical  joint  and  apical  portion  of  the  middle  joint  strongly  tinged  with 
roseate.  Antennae  roseate  pink,  the  little,  naked,  luteo-fnscous,  ovate  longitudinal 
spots  on  the  inner  lower  side  faintly  flecked  with  whitish  above;  club  brownish  ro- 
seate above,  deep  roseate  but  partially  naked  beneath,  the  large  apical  joint,  and  some- 
times to  some  extent  the  penultimate  joint,  wholly  naked  and  pale  dull  luteous. 

Prothorax  covered  above  with  yellowish  roseate  hairs,  in  front  with  a  transverse 
row  of  greenish  yellow  ones.  Thorax  covered  above  with  very  pale,  yellowish  green 
hairs,  at  the  extreme  front  tinged  with  rosaceous ;  bene.ath  with  nearly  uniform  bright 
lemon  yellow,  the  coxae  sometimes  with  pink  ;  rest  of  legs  pink,  the  femora  yellow  on 
the  outer  side  and  fringed  beneath  with  yellow  hairs,  the  tibiae  and  tarsi  pale  beneath. 
Spines  pale  luteous;  spurs  pale  luteous,  the  apical  fourth  reddish  fuscous;  claws 
reddish  pink,  luteous  at  base. 

Wings  above  bright  (<?)  or  rather  faint  (?)  orange;  in  the  fore  wings  of  the  ? 
deepest  in  the  middle  of  the  lower  half  shading  into  yellow  outwardly,  in  the  J'  having 
a  faint  rosaceous  reflection.  Fore  wings  with  the  costal  border,  at  least  as  far  as  the 
upper  limits  of  the  cell  and  sometimes  nearly  to  its  middle,  rather  bright  (  ^  )  or  rather 
pale  (?)  greenish  yellow,  at  the  base  tinged  with  pink,  the  costal  edge  more  or  less 
flecked  with  griseous,  most  distinctly  in  the  $  ;  the  lower  half  of  the  extreme  base 
of  the  wing,  but  generally,  in  the  ?  ,  the  whole  base  as  far  as  the  first  divarication  of 
the  median  nervure,  considerably  begrimed  with  griseous  scales;  the  tip  of  the  cell 
is  marked  by  a  distinct  roundish  black  spot  broaderthan  long,  extending  from  the  base 
of  the  straight  portion  of  the  lowest  subcostal  nervulo  nearly,  but  not  quite,  to  the 
upper  median  nervule;  the  outer  border  of  the  wing  is  margined  with  an  excessively 
broad  black  border  one  and  one-half  to  two  interspaces  in  width  and  generally  ob- 
scurely flecked  in  tlie  (J  with  long  and  slender,  in  the  ?  with  sijuarish  yellow  scales 
through  which  the  subcostal  nervules  and  occasionally  and  partially  the  median  ner- 
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vules  cut  dcUcalL'  yoUow  lines  ;  in  the  $  tlio  inner  bortler  of  tliis  Ijaud  is  sliarijly  delhied 
and  cremilatc  and ,  starting  from  just  before  tlic  tip  of  tlie  first  superior  subcostal  nervule 
runs  in  a  pretty  regular  arc  past  the  tliird  superior  subcostal  nervule,  at  about  midway  i 
between  its  base  and  divarication,  to  tlie  lowest  subcostal  nervule,  at  about  tlie  middle 
of  its  apical  four-fifths;  below  this  it  runs  parallel  to  the  outer  border  as  far  as  the 
subniedian  nervule  and  then  curves  towards  the  base,  terminating  on  the  inner  border 
as  far  from  the  inner  border  of  the  band  in  the  interspace  above  as  tliat  from  the 
outer  border;  in  the  ?  the  inner  border  is  vaguely  defined  and  is  formed  of  two 
nearly  straight  litics  bent  at  a  considerable  angle  at  the  upper  median  nervule;  the 
upper  starts  from  scarcely  beyond  the  middle  of  the  outer  four-Hfths  of  the  costal 
border,  crosses  the  base  of  the  third  superior  subcostal  nervule  and  strikes  the  upper 
median  nervule  not  far  beyond  its  middle ;  the  lower  follows  parallel  to  the  outer 
border  of  the  wing  with  a  considerable  bow  opening  inwards  in  the  medio-submediau 
interspace  and  then  curves  toward  the  base,  though  not  usually  so  considerably  as  in 
the  $ .  'Within  the  border,  in  the  ?  only  and  generally  nearer  its  inner  than  its  outer 
border,  are  six  vaguely  defined,  pretty  large,  roundish,  yellow  spots;  those  in  the 
lower  subcostal  and  subcosto-median  interspaces  are  nearly  confluent,  that  in  the 
medio-submedian  interspace  is  in  the  middle  of  its  upper  half  and  in  the  upper 
median  interspace  none  is  present  or  only  "a  few  scattered  scales  forming  a  vague 
spot.  Fringe  dull  pink  on  the  upper  two-thirds  of  the  outer  border,  with  a  yellowish 
extreme  base,  pale  yellow  on  the  lower  part.  Hind  wings  broadly  though  not  very 
heavily  begrimed  with  fuscous  scales  on  either,  but  especially  on  the  lower,  side  of  the 
median  nervure,  on  the  basal  two-thirds  to  three-fourths  of  the  wing;  the  central  spot 
of  the  lower  surface  shows  above  as  a  circular  reddish  orange  spot,  sometimes  ac- 
companied by  a  smaller  one  close  to  the  liase  of  the  lower  subcostal  interspace ; 
the  outer  border  is  broadly  margined,  as  in  the  fore  wing,  especially  above,  broadest 
in  the  lower  subcostal  interspace,  narrowing  toward  either  end,  of  the  same  color  as 
in  the  fore  wing  }■  in  the  ^  the  inner  border  is  irregularly  crenulate  and  reaches  from 
the  tip  of  the  costal  nervnre  to  the  middle  of  the  medio-submedian  interspace;  in 
the  $  its  breadth  compares  to  that  of  the  border  of  the  fore  wing,  but  it  embraces  a 
series  of  large  roundish  spots  of  the  color  of  the  central  parts  of  the  wing,  so  near 
the  interior  border  as  to  break  it  up,  and  apparently  to  remove  it  much  nearer  the  edge 
of  the  wing,  excepting  above  the  lower  subcostal  nervule  where  its  real  limits  can 
be  detected  ;  it  has  in  either  part  of  the  wing  a  vaguely  defined  limit  as  in  the  fore  wing 
and  reaches  the  tip  of  the  costal  nervure  above  and  generally  dies  away  before  at- 
taining the  lowest  median  nervule  below.  The  inner  border  as  w'ell  as  to  a  lesser 
extent  the  costal  margin  is  broadly  pale  greenish  yellow,  devoid  of  dark  fleckings. 
Fringe  pale  yellow,  more  or  less  tinged  with  faint  pinkish,  deepening  into  pale  pink 
on  the  lower  half  of  the  wing. 

Beneath  deep  (J)  or  pale  ($)  lemon  yellow,  the  hind  wings  in  the  2  sometimes  (in 
Californian  specimens)  dull,  very  pale  gray  green.  Fore  loings :  the  costal  edge  pink : 
costal  border  broadly,  lightly  and  nearly  uniformly  flecked  with  griseous.  as  far  as  the 
tip  of  the  costal  nervure.  and  nearly  half  way  across  the  cell ;  similar  flecking  is 
found  to  a  greater  or  less  extent  in  the  basal  half  of  the  median  interspaces  anil  their 
vicinity  ;  the  tip  of  the  cell  is  marked  by  a  transverse,  black  patch,  rather  slender  oval 
in  the  (J,  broadly  oval  or  triangular  its  apex  outward  in  the  $  .  extending  from  the 
subcostal  three-fourths  of  the  way  to  the  median  nervule,  having  a  white  centre,  which 
is  almo.st  always  linear  in  the  $ .  ovate  or  triangular  in  the  ^  ;  parallel  to  the  outer 
border  is  a  transverse  series  of  usually  not  very  large,  blackish  brown,  vaguely 
defined,  roundish  spots,  usually  more  distinct  in  ,J  than  in  $,  situated  at  two 
interspaces'  width  from  the  outer  border  in  the  lower  subcostal,  median  and 
medio-submedian  interspaces,  and  seldom  in  the  subcosto-median  interspace;  a 
continuation  of  the  series,  generally  absent  from  the  ?  ,  and  not  infrequently  in 
part  at  least  from  the  $ ,  is  found  in  the  other  subcostal  intersi)aces  curving 
strongly  toward  the  base  in  passing  upward,  so  that  all  except  the  lowest  of  them 
are  almost  seated  on  the  costal  border.     Fringe  piuk,  as  far  upward  as  the  lowest 
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mudian  iierviiU'  yollow,  ill  Iciist  beyoiul  the  base,  and  yellow  ai)ically  even  above  this. 
Hind  wings  with  the  costal  odi;es  pink;  at  the  tip  of  the  cell,  next  tlie  lowest  snb- 
costal  nerviile,  a  small,  circular  or  nearly  circular  silver  spot,  its  diameter  about 
cquallinj;  tlie  distance  between  the  l)ases  of  the  middle  and  upper  median  nervules, 
edged  narrowly  and  equally  with  dusliy  ferruginous,  in  wliich  are  scattered  a  few 
blackish  .scales,  and  this  by  a  broader  annulus,  nearly  as  broad  as  the  diameter  of  the 
central  spot,  of  dull,  dirty  orange,  In  which,  and  especially  at  the  outer  limits  of 
which,  are  scattered  many  fuscous  scales;  just  above  this,  at  the  base  of  the  lower 
subcostal  interspace,  is  a  miniature  spot  of  the  same  character  when  fullest  devel- 
oped, but  often  reduced  to  a  spot  like  the  outer  annulus,  either  with  or  without  a  dark 
pupil:  it  usually  rests  upon  the  summit  of  the  larger  dot,  but  occasionally  it  is 
wholly  absent ;  parallel  to  the  outer  border,  in  all  the  interspaces  opening  upon  it,  and 
removed  from  it  an  eiiual  distance  to  the  similar  series  of  the  fore  wings,  is  a  curving 
row  of  rather  small,  vaguely  defined,  equal,  dusky  spots,  having  usually  a  ferruginous 
tinge,  not  infrequently  reduced  to  mere  points;  in  continuation  wMth  their  curve  and 
depending  from  the  costal  margin  there  is  a  narrow,  transverse,  dusky  or  ferruginous, 
sometimes  pinkish  bar,  reaching  to  the  upper  subcostal  uervule.  Fringe  rather  pale 
pink,  tipped  with  yellow  on  the  upper  half  of  the  wiug,  more  extensively  as  the  cos- 
tal margin  is  approached. 

.Vbtlomen  blackish,  covered  profusely  above  with  yellow  scales,  and  towani  the 
base  with  yellow  hairs,  on  the  sides  with  greenish  yellow  scales,  and  beneath  with 
pale,  greenish  yellow  scales  and  hairs.  In  the  male  the  hook  of  the  eighth  segment 
(35 ;  G)  is  scarcely  half  the  length  of  the  remainder  of  the  segment,  curved  strongly 
and  almost  bent  in  the  middle,  equal  on  the  basal  two-thirds,  beyond  tapering  regu- 
larly to  a  point.  Hook  of  upper  organ  similar  to  that  of  E.  philodice.  Clasps  very 
closely  resembling  those  of  E.  philodice,  but  not  so  strongly  excised,  the  upper  ex- 


Measurements  iu  millimetres. 

MALES. 

FEMALES. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

TiPnsrth  of  fore  wind's 

21.75 
9.25 

6!75 

28. 
10. 

8. 

6.5 

30. 

10.25 
9.25 
6.75 

26.25 

8.ti 
7.85 
i      5.5 

29. 
9.4 

8. 
6.25 

32  25 

antennae 

10.25 

hind  tibiae  and  tarsi., 
fore  tibiae  and  tarsi  . . 

9.15 
6.5 

Described  from  10  ,J  ,  8  9  . 

Dimorphic  forms.  As  only  the  form  E.  e.  amjyhidusa  has  been  recognized  in  the 
east,  the  above  description  is  based  on  that  only ;  for  the  others  see  the  descriptions 
and  illustrations  by  Edwards.    The  pallid  form  of  this  type  may  be  distinguished  thus  : 

E.  E.  AMrniDUS.i  ALB.v.  The  yellow  and  orange  of  the  upper  surface  (excepting 
the  central  spot  of  the  hind  wings)  is  replaced  by  a  nearly  uniform,  sordid  white, 
tinged  faintly  with  greenish,  and  upon  which  the  griseous  flecking  is  much  more  con- 
spicuous ;  the  same  color  is  present  upon  the  under  surface  of  the  fore  wings,  except- 
ing toward  the  apex,  which  is  rather  broadly  washed  with  pale  canary  yellow,  a  color 
which  suft'uses  also  the  whole  under  surface  of  the  hind  wings,  dulled  by  the  admix- 
ture of  griseous  scales,  thus  difl'ering  scarcely  at  all  from  the  normal  type. 

Egg  (65  :  22).  With  eighteen  to  twenty  distinct,  but  very  slightly  raised  and 
equal,  vertical  ribs,  distant  .05  mm.  apart  at  the  middle  of  the  egg,  the  surface  between 
them  delicately  vermiculate,  with  long  oval  impressions,  often  twice  as  long  as  broad, 
running  vertically,  and  more  or  less  confluent  at  their  ends,  and  also  broken  by 
straight  cross  lines  at  an  average  distance  apart  of  .02  mm.,  with  quadrangular 
cells.     Size  and  color  of  the  egg  of  E.  philodice. 

Caterpillar.  First  stage.  Head  brownish  piceous,  the  hairs  pellucid.  Body  dull 
olive  green,  nnicolorous,  or  the  anterior  third  of  the  body  slightly  more  dusky  than 
the  rest;  raised  points  profusely  and  regularly  distributed,  and  fuscous  or  blackish, 
yet  so  small  as  not  much  to  affect  the  body  color;  papillae   faintly   pallid,  fuscous 
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tipped,  suppoi-lhig  wine-glass  shaped  hairs,  having  a  slender  stem  half  as  long  as  the 
apical  expansion,  -vvliich  is  itself  as  broad  at  tip  as  long,  and  longer  than  the  basal 
papilla;  the  lower  hairs  are,  however,  club  shaped.  Spiracles  fuscous.  Legs  and  pro- 
legs  of  the  color  of  the  body,  the  apical  half  of  the  former  more  or  less  deeply  fuligi- 
nous.    Length,  2.25  mm. ;  breadth  of  head,  .4  ram. ;  of  body,  .4  mm. 

Second  stage.  Head  and  body  uniform  grass  green,  the  latter  with  a  distinct,  slen- 
der, pallid,  stigmatal  stripe,  and  sprinkled  profusely  with  fuscous  points.  Papillae 
numerous,  blackish  fuscous,  surrounded  by  a  pallid  aureole,  and  surmounted  by  a  deli- 
cate, straight  or  scarcely  arcuate,  black  or  pallid  hair,  slightly  longer  than  one  of  the 
sections  of.  the  segments.  Legs  and  prolegs  concolorous.  Spiracles  pallid,  with  dark, 
testaceous  rim.     Length,  9  mm  ;  breadth  of  head,  .9  mm. ;  of  body,  1.25  mm. 

TTiird  stage.  Head  grass  green,  with  pale  hairs  arising  from  minute  black  papillae. 
Body  velvety  grass  green,  slightly  paler  on  the  sides  than  on  the  back,  witli  a  faint, 
darker,  dorsal  stripe,  and  a  pallid  stigmatal  stripe,  about  as  wide  as  the  length  of  the 
spiracles,  broadly  bordered  below  with  darker  green.  The  black  and  white  hairs  a 
little  longer  than  one  of  the  sections  of  the  segments,  arising  from  minute  black 
papillae,  in  a  small,  pale  green  aureole.  Spiracles  luteous.  Legs  and  prolegs  pale 
green,  like  under  surface  of  body.  Length,  12  mm. ;  breadth  of  head,  1.4  mm. ;  of 
body,  1.5  mm. 

Fourth  stage.  Does  not  difler  from  the  final  stage,  except  in  size.  Length,  20  mm.; 
breadth  of  liead,  1.5  mm. ;  of  body,  3.25  mm. 

Last  stage  (76:1).  Head  (79:61)  grass  green,  sparsely  dotted  with  minute  black 
papillae,  each  giving  rise  to  a  short,  black  hair;  ocelli  pale  green,  annulate  at  Ijase 
with  black ;  mandibles  and  labrum  edged  with  blackish. 

Body  grass  green,  beset  profusely  with  microscopic  raised  points,  which  are  black 
tipped,  except  in  circular,  often  confluent  spots,  in  the  centre  of  each  of  which  arises  a 
black,  hair-mounted  papilla  like  those  on  the  head,  and  about  as  abundantly  distributed  ; 
a  white  stigmatal  stripe  the  whole  length  of  the  body,  tracked  through  the  middle 
with  an  irregular,  ragged,  discontinuous  thread  of  color,  varying  from  pale  lemon  yel- 
low to  deep  orange  red,  most  highly  colored  in  the  posterior  portion  of  each  segment; 
sometimes  this  stigmatal  stripe  is  followed  beneath,  especially  below  the  highly 
colored  thread,  with  more  or  less  extended,  but  generally  very  slight,  inky  patches 
edging  the  stripe,  which  serve  somewhat  to  intensify  it.  There  rarely  occurs  also  a 
moderately  distinct,  supralateral,  pale  yellow  thread  through  the  whole  length  of  the 
body,  dying  out  both  in  front  and  behind.  Legs  and  prolegs  concolorous  ;  claws  pale 
testaceous.  Spiracles  pale  greenish  testaceous,  with  a  very  flue  black  annulus. 
Length,  30  mm. ;  width  of  head,  2.5  mm. ;  of  body,  4.5  mm. 

Chrysalis  (84:53).  Throughout  pea  green,  the  whole  surface  vermiculate,  and 
the  vermiculations  crested  with  paler  green,  giving  it  a  more  or  less  hoary  aspect,  ex- 
cepting in  a  broad,  suprastigmatal  band,  which  continues  over  the  alar  ridge  to  the 
basal  wing  tuljercle,  and  on  the  top  of  the  frontal  tubercle  and  along  a  doi'sal  line, 
where  the  crests  are  either  paler  or  wholly  of  the  ground  color ;  a  stigmatal  yellow 
band,  as  broad  as  the  height  of  the  stigmata,  often  continued  along  the  under  edge  of 
the  alar  ridge  and  edging  the  under  surface  of  the  frontal  tubercle ;  wings  marked  as 
in  E.  philodice,  and  with  a  similar  lateroventral  row  of  spots,  here  blacki-sh  fuscous  and 
often  enclosed  in  a  moderately  broad,  reddish  fuscous  band  crossing  the  fourth  to 
sixth  segments,  in  which  black  dots  are  scattered ;  and  accompanied  by  the  single 
black  dot  on  the  same  segments,  found  in  E.  philodice.  Length,  22  mm. ;  breadth, 
5.5  mm. ;  height,  7  mm. 

Geographical  distribution  (25 :  8) .  This  butterfly,  which  is  a  western, 
as  philodice  is  an  eastern,  species,  lias  a  somewhat  unusual  distribution. 
As  a  rule  it  is  more  abundant  in  the  Mississippi  valley  and  westward  be- 
tween the  annual  isotherms  of  40°  and  65°  or  70°.     East  of  the  Mississippi 


PIERINAE:   EURYMUS  EURYTIIEME.  1131 

valley  it  occurs  sparinarly  and  disappears  entirely  at  tiic  Alleghanies  with 
the  few  exceptions  wliicli  we  sliall  shortly  note.  In  the  Mississippi  valley, 
which  it  shares  with  piiilodice,  it  is  the  prevailing  species  of  the  two.  It 
occurs  throughout  the  entire  Rooky  Mountain  district  below  timber  line, 
above  which  it  is  rarely  seen  (Mead,  Snow),  though  Packard  reports  a 
capture  as  higii  as  12,000  feet  on  Arapahoe  Peak.  'I\)  the  north  its  boun- 
daries are  somewhat  uncertain,  l)ut  it  extends  as  far  on  the  Pacific  coast 
as  \'ancouver"s  Island  (H.  Edwards),  and  to  the  eastward  to  Dakota 
(Allen),  Milk  River,  Montana  (Coues),  Lake  of  tlie  Woods  (Dawson), 
Nepigon,  north  of  Lake  Superior  (Fletcher),  Sault  St.  Marie  "not  un- 
common" (Betiuuic),  Moose  (Weir),  and  Albany  River,  Hudson  Bay 
(Iiarnston,  Pritisii  Museum),  and  a  specimen  has  even  been  reported  from 
the  Athabasca  region  as  taken  by  GeiFcken  (Strecker).  To  the  east,  west 
of  the  Alleghanies,  it  seems  to  have  followed  down  the  St.  Lawrence 
valley,  for  it  is  reported  from  Michigan  (Edwards),  Bruce  Mines,  one 
specimen  (Bethune),  London,  Ont.,  "occasionally"  (Saunders),  St. 
Catherine's  Ont.,  "very  rare"  (Saunders),  Montreal,  one  specimen 
(D'Urban,  Pearson).  Quebec  (Thaxter),  about  twenty  miles  below 
Quebec,  one  specimen  (Bowles),  Missiquoi  Co.,  P.  Q.  (Fyles),  and  Al- 
bany, N"..  Y.  (Bailey).  Its  southern  boundaries  extend  from  southern  Cali- 
fornia, San  Diego  (H.  Edwards),  through  Arizona  (Morrison)  to  southern 
Texas  (Aaron,  Lintner),  New  Orleans,  La.  (Edwards)  and  Oxford,  Miss. 
(Edwards)  ;  in  southern  Ohio  Dury  says  it  is  rare.  Mr.  Grote  saw 
only  a  single  specimen  in  Alabama  and  Gosse  does  not  mention  it  from 
that  state.  East  of  the  Alleghanies  it  has  occasionally  appeared,  as  in 
Newcastle,  Del.  (Reakirt),  ^Maryland  "once"  (Uhler),  and  Georgia 
(Abbot). 

Single  specimens  have  also  been  taken  a  few  times  in  New  England  : 
namely,  in  Norwich,  Conn.  (McCurdy),  Wollaston  (F.  H.  Sprague)  and 
Belmont,  Mass.  (Maynard),  Montpelier,  Vt.  (P.  S.  Sprague)  and  Mt. 
Desert,  Me.,  "a  single  specimen  seen"  (Thaxter). 

As  regards  the  distribution  of  the  different  forms,  keewaydin  and  am- 
phidusa  with  their  })allid  females  appear  to  range  as  widely  as  the  species  ; 
the  yellow  forms,  however,  eriphyle  and  ariadne,  divide  the  field  between 
them,  perhaps  about  equally,  though  it  would  appear  as  if  ariadne  were 
the  more  wide-spread.  Indeed  they  overlap  and  mingle  in  some  places. 
Ariadne  extends  north  to  Vancouver  Island  on  the  Pacific  coast,  to  central 
Colorado  in  the  Rocky  Mountain  region,  and  to  Nebraska  and  Illinois  in  the 
Mississippi  valley  where  it  begins  to  assume  a  form  approaching  eriphyle. 
Eriphvle,  on  the  other  hand,  reaches  south  on  the  Pacific  coast  as  far  as 
southern  California,  to  southern  Colorado  in  the  Rocky  Mountain  region 
and  apparently  about  to  the  head  waters  of  the  Mississipj)!  in  the  eastern 
part  of  its  range. 
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Food  plants.  The  two  buffalo  clovers  of  the  west,  Trifolium  reflexum 
ami  T.  stoloiiiterum,  seem  to  be  tlie  staple  food  of  this  larva,  wliich  readily 
takes  also  to  white  clover,  T.  repens,  but  refuses  the  red,  T.  pratense. 
Behr  says  it  feeds  in  California  on  Trifolium  tridentatum  and  he  also  gives 
Hosackia  as  a  food  plant.  It  is  further  said  to  feed  on  two  species  of 
Astragalus,  A.  caryocarpus  and  A.  crotalariae,  and  a  female  in  confine- 
ment laid  an  egg  on  Medicago  denticulata,  but  it  is  not  stated  whether  the 
caterpillar  fed  on  it  or  not. 

Habits  of  the  caterpillar.  These  do  not  differ  in  any  special  way 
from  those  of  E.  philodice.  I  notice,  however,  that  the  action  of  the  full 
grown  larva  when  on  its  food  plant  is  singularly  like  that  of  Euphoeades 
troilus,  in  that  it  moves  forward  in  a  series  of  scarcely  perceptible  starts. 
The  hibernating  caterpillars  seem,  Mr.  Fletcher  writes  me,  during  the 
early  part  of  their  hibernation,  to  be  in  a  sort  of  restless  sleep,  and  though 
they  may  remain  motionless  for  days  will,  if  breathed  upon,  start  as  if 
alarmed. 

Life  history.  Mr.  W.  H.Edwards,  who  has  studied  this  l)utterfly 
most  carefully,  finds  some  variation  in  its  life  history  in  different  places. 
Thus  among  the  mountains  of  northern  Colorado,  the  butterfly  is  digo- 
neutic,  flying  in  June  and  again  in  July  and  August,  and  "probably  the 
species  is  here  preserved  by  the  sui'vival  of  some  of  the  last  butterflies" 
through  the  winter.  In  Nebraska  and  Illinois  it  is  trigoneutic,  and  both 
butterflies  <ind  larvae  hibernate.  In  the  lowlands  of  California  it  is  either 
triple  or  quadruple  brooded  and  the  butterflies  and  probably  caterpillars 
also  hibernate,  while  the  upland  races  are  only  digoneutic  and  considerable 
mixture  is  the  result.  In  Texas,  according  to  Boll,  it  flies  from  Novem- 
ber on,  but  totally  disappeai's  in  June,  and  is  not  seen  again  until  No- 
vember, and  in  this  short  season  there  are  no  less  than  four  broods.  So, 
too,  the  clover  that  nourishes  the  caterpillar  dies  down  to  the  ground 
before  the  last  butterflies  of  June  appear  and  only  springs  up  again  after 
the  October  showers.  Probably  the  hiatus  is  bridged  over  by  the  cater- 
pillars. It  would  seem  that  in  similar  localities  the  seasons  of  this  but- 
terfly and  E.  pliilodice  almost  exactly  correspond  or  it  may  be  the  present 
species  is  a  trifle  later.  In  general  it  would  appear  that  the  egg  state 
varies  from  four  to  nine  days,  the  caterpillar  may  grow  to  maturity  in  a 
fortnight  or,  not  including  those  that  hibernate,  may  have  its  stages  so  pro- 
longed in  the  latter  part  of  the  season  as  to  extend  to  four  or  five  weeks, 
and  the  chrysalis  hangs  from  nine  to  fifteen  days.  Eggs  laid  atNepigon, 
north  of  Lake  Superior,  on  July  10  gave  the  butterfly  at  Ottawa,  August 
13  to  September  1. 

Habits  of  the  butterfly.  The  butterfly  occurs  in  open  fields.  Mr. 
Thaxter  was  attracted  to  the  specimen  which  he  took  at  Mt.  Desert  by  the 
orange    color  of  the   wings,  and   says  that  the  butterfly  was  apparently 


PIERINAE:  KURY.MUS   EURYTIIK.MK.  1133 

"dancing  a  nuptial  pas  lie  deux  with  a  conij)anion  :  tlioy  twirled  lii<,di  into  the 
air  beyond  reat'li,  iiut  soon  separated  and  came  to  earth  again,  when  one 
was  captured." 

Gcddes  says  that  this  is  one  ot'the  liveliest  of  the  Euryini,  the  tbrin  eri- 
phyle  especially  being  "almost  impossible  to  catch  on  the  wing  from  its  zig- 
zag movement  in  Hying,  and  its  long  flights,  often  Hying  high  in  the  air." 
From  the  few  times  I  have  seen  this  insect  in  flight  I  shoidd  consider  it 
somewhat  but  not  greatly  more  active  than  E.  philodicc.  Others  habitu- 
ated to  seeing  only  the  latter  have  been  similarly  im[)res8ed  as  Gcddes. 
Thus  Pearson,  of  Montreal,  "saw  something  like  a  Hash  of  orange  light 
Hit  past  him"  and  described  its  movements  thus  :  "Away  it  was  Hying  like 
a  ray  of  sunlight.  Hitting  from  Hower  to  Hower,  resting  only  for  about  the 
smallest  conceivable  portion  of  time."  So,  too,  according  to  Mr.  Bethune, 
itsliabits  are  similar  to  those  of  the  previous  species,  but  its  flight  is  more 
rapid  ;  it  scarcely  ever  rests  for  more  than  an  instant,  and  can  only  be  cap- 
tured after  a  long  and  exciting  chase. 

Polymorphism.  A\'ith  the  possible  exception  of  Cyanirispseudargiolus, 
this  butterfly  is  tlie  most  polymorphic  yet  discovered,  the  different  forms 
assumed  in  diHerent  localities  and  at  different  seasons  of  the  year  having  been 
described  four  or  five  times  as  distinct  species  ;  and  inasmuch  as  the  species 
extends  over  a  vast  extent  of  country  both  latitudinally  and  longitudinally, 
its  life  history  is  modified  to  a  considerable  extent,  and  a  commingling 
of  forms  ensues  which  is  often  very  puzzling  to  understand.  Moreover, 
while  in  the  north  the  direct  sequence  of  activities  is  interfered  vvitii  by 
the  winter,  in  the  extreme  south,  on  the  other  hand,  by  the  summer  with  its 
blazing  sun,  which  dries  np  the  food  plant  so  completely  that  were  it  not 
for  the  lethargic  powers  of  the  catei-pillar,  the  species  must  become  extinct. 

It  is  difHcidt  to  present  a  picture  of  so  complicated  a  life  history  and  a 
polymorphism  combined.  We  shall  perhaps  get  a  clearer  view  of  their 
relations,  if  we  begin  our  explanation  with  an  account  of  the  condition  of 
things  in  the  extreme  south,  following  Mr.  Boll,  who  first  pointed  out  the 
direct  relationship  of  several  of  the  forms  previously  considered  distinct 
species.  In  his  paper  read  to  the  Association  of  German  Naturalists  at 
Hamburg  in  187(5,  Mr.  Boll  states  that  in  the  region  where  he  had  resided 
in  northern  Texas  the  cycle  of  changes  begins  with  the  appearance  of  the 
butterfly  upon  the  wing,  generally  in  November,  directly  after  the  more 
abundant  rains  of  October  iiave  caused  the  leaves  of  the  food  plant  of  the 
caterpillar  again  to  flourish.  During  the  warm  days  of  winter,  fresh  exam- 
ples are  frequently  found  and  it  flics  imintcrruptedly  until  tlie  end  of  June, 
is  most  connnon  in  March,  in  May  becomes  more  rare,  and  by  the  end  of 
June  vanishes  altogether.  Before  the  emergence  of  the  last  butterflies 
from  the  chrysalis,  tiie  running  Buff^tlo  clover  which  forms  the  food  plant 
of  the  caterpillar  dies  to  the  root.     The  earliest  btitterflies  which  appear  up 
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to  tlie  end  of  Fcbriuiry  belong  to  the  form  ariadne,  though  at  the  very  out- 
set, according  to  a  hiter  conimuuicution  to  Mr.  Edwards,  a  few  worn  speci- 
mens of  amphidusa  may  be  found  in  the  early  part  of  November.  The  new- 
brood  of  butterflies  wliit^h  appears  in  iVIarcii  is  made  up  of  kecwaydin  ; 
while  those  coming  subsequent  to  this  belong  to  tiic  form  amphidusa,  of 
which  there  are  at  least  two  broods.  To  use  Mr.  Edwards's  translation  of 
Mr.  Boll's  paper,  Mr.  Boll  continues  as  follows  : — 

"If  we  compare  the  specimens  we  liml  a  steaily  increase  in  intensity  of  coloi-  [and 
in  size]  from  April  to  .June ;  tiie  orange-red  ijecomes  more  fiery  and  extends  in  tlie  male 
over  tlie  whole  npper  snrface  of  secondaries,  leaving  [sulphur]  yellow  only  the  costal 
margin  of  primaries,  while  the  black  marginal  band  becomes  broader  and  broader. 
Through  the  influence  of  the  sun  the  whole  orange  npper  side  becomes  iridescent,  with 
a  violet  hue,  as  in  the  European  species,  C.  myrmidone.  This  is  particularly  noticeable 
during  life,  and  is  very  brilliant,  but  gradually  fades  in  dried  specimens.  The  whole 
underside  changes  from  greenish-yellow  to  [sulphur]  yellow.  .  .  .  The  efl'ect  of  tempera- 
ure  is  in  perfect  harmony  with  the  steady  increase  in  size  and  intensity  of  color." 

Here,  then,  during  the  year  which  begins  in  November,  we  find  several 
broods,  the  first  consisting  of  ariadne,  the  second  of  keewaydin  and  the  sub- 
sequent broods  of  amphidusa.  the  insect  bridging  over  the  intervening  space 
probably  in  the  caterpillar  state  or  jjossibly  in  part  also  by  the  pei'sistent 
life  of  a  few  butterflies.  "If  either  form,"  says  Edwards,  "appears  in  any 
degree  out  of  its  season,  it  is  not  in  sufficient  numbers  to  invalidate  the 
rule.     The  species  here  is  truly  polymorphic  and  seasonally  so." 

Just  what  the  sequence  is  in  the  extreme  north  Mr.  Edwards  could  prol)- 
ably  tell  us  from  the  mass  of  observations  wiiich  he  has  obtained  in  many 
yeai's,  but  at  tlie  time  of  the  last  connected  account  he  has  given  us  of  this 
species,  tiie  northern  yellow  type  was  still  considered  a  distinct  species. 
Apparently,  iiowcver,  in  tlic  Rocky  Mountains  the  earliest  brood  of  the 
season  consists  of  the  form  eriphyle,  which,  on  higher  elevations  at  least, 
replaces  altogether  the  form  ariadne  of  the  south.  This  is  followed  iu 
June  by  a  more  abundant  brood,  and  in  July  and  August  by  another 
brood,  and  these  two  broods  are  restricted,  according  to  Edwai'ds,  to  "kee- 
wavdin,  and  intergrade  up  to  the  paler  variety  of  eurytheme,  but  a  few 
individuals  arc  taken  which  show  a  tendency  to  vary  in  the  direction  of  ari- 
adne." But  if  I  understand  aright  his  presentation  of  the  facts  and  those 
given  by  Mr.  Cockerell,  there  are  combined  with  these,  toward  the  cold 
season,  a  certain  percentage  of  eriphyle,  a  form  which  in  the  north  would 
appear  to  be  found  at  the  two  extremes  of  the  cold  season,  while  the  more 
brilliantly  colored  forms  belong  to  the  hotter  part  of  the  year.  But,  accord- 
ing to  Mr.  Edwards,  there  is  the  same  sort  (but  j)resumaiily  not  the  same 
degree)  of  difl^erencc  between  the  autumn  and  spring  forms  of  eriphyle  as 
there  is  between  ariadne  and  eurytheme,  so  that  he  regards  the  form  eri- 
phyle itself  as  seasonally  dimorphic,    the  difterence  being   that   tlie  spring 
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mules  are  elirome  yellow  over  l)Otli  wings  aiul  have  a  very  unitbrm  shade, 
while  the  October  males  are  of"  a  pale  color,  a  whitish  yellow,  and  the  hind 
wings  densely  dusted  with  gray.  Similar  diti'ercnees  appear  upon  the 
under  side. 

In  Illinois  and  Nebraska  again  the  species,  according  to  Edwards,  is 
trigoneutic,  but  whether  eriphyle  occurs  here  does  not  appear  from  his 
statements.  The  typical  ariadne,  however,  does  not  a|)pcar,  though  many 
of  the  early  broods  are  nearer  ariaduc  than  keewaydin.  Here,  according 
to  Edwards,  the  species  is  rather  a  variable  one,  like  E.  philodice,  than  a 
])olymorphic  species,  and  "either  form  or  any  variety  of  either  may  appear 
from  any  one  laying  of  eggs." 

In  Cidifornia  the  admixture  is  greater  probably  than  anywhere  else. 
For  in  the  lowlands  the  southern  yellow  form  penetrates  as  far  north  as 
Vancouver  Island,  while  on  the  higher  ground  the  northern  yellow  form, 
eriphyle,  penetrates  as  far  south  as  San  Bcrnadino.  In  the  lowlands,  ac- 
cording to  the  two  Messrs.  Edwards,  the  earliest  brood,  which  flies  in 
Fel)ruary  and  March  is  ariadne  ;  the  second  brood,  keewaydin,  flies  in 
April  and  continues  on  the  wing  throughout  the  remainder  of  the  season. 
Eriphyle  appears  in  July  and  is  abundant  in  August  and  September,  and 
ariadne  again  forms,  in  certain  localities  at  least,  a  part  of  every  brood. 
So  far  as  I  can  discover,  eriphyle  also  appears  here  to  a  certain  extent 
throughout  the  year ;  but  perhaps,  as  with  ariadne,  its  abundance  is  con- 
fined to  the  early  and  late  season. 

In  addition  to  this  great  diversity  of  forms,  which  vary  in  different  regions 
of  the  distribution  of  the  species,  a  further  element  of  variation  appears  in  an 
intensified  antigeny.  The  females  of  at  least  the  later  broods  (it  does  not 
appear  that  this  has  yet  been  discovered  in  any  females  of  the  types 
ariadne  and  eriphyle)  not  infrequently  have  the  same  pallid  hue  that  we 
find  in  the  allied  form,  E.  philodice  pallidice,  and  which  is  a  permanent 
feature  in  the  female  of  some  other  types  of  Eurymus. 

To  sum  up,  then,  we  may  say  that  the  polymorphism  of  this  species  ex- 
hibits itself  in  seasonal  distinctions  in  all  the  broods  excepting  the  succes- 
sive broods  of  the  warmer  part  of  the  year  in  the  more  southern  regions, 
the  first  brood  showing  so  little  orange  upon  the  wings  as  to  closely 
resemble  the  allied  species  E.  philodice  and  itself  presenting  marked  dif- 
ferences in  the  northern  and  southern  extremities  of  its  range  ;  the  second 
brood  of  a  pale  orange  intensified  in  the  disk  of  the  wings,  and  the  third 
and  later  broods,  when  there  are  any,  of  deep  orange.  Further,  that  in 
some  parts  of  its  range,  these  distinctions  are  well  marked,  while  in  others  the 
type  characteristic  of  the  earlier  broods  may  reappear  in  any  of  the  subse- 
quent ones,  and  especially  toward  the  close  of  the  year,  with  the  advent  ofthe 
cold  season,  the  spring  type  may  reappear  in  considerable  force.  Finally, 
that  in  mountainous  regions  or  their  near  vicinity  there  is  an  excessive  in- 


1136  lllE   BUTTERFLIES  OF  NEW  ENGLAND. 

tergradation  of  foniis,  due  probably  to  the  intermingling  of  those  which 
have  been  born  at  higher  and  lower  levels. 

Enemies.  Strange  to  say,  not  a  single  parasite  has  been  reported  to 
attack  this  connnon  insect ;  but  Cockerell  says  a  large  Asilid  Hy  preys 
upon  the  butterfly  in  Colorado. 

Desiderata.  The  principal  point  which  awaits  complete  solution  is  the 
exact  relationship  of  the  form  eriphyle  to  this  species.  That  it  belongs 
here  is  absolutely  certain  from  the  breeding  experiments  of  JMr.  Edwards, 
who  has  solved  so  many  other  points  in  the  historj'  of  our  butterflies.  But 
now  tliat  it  is  known  to  be  a  form  of  this  species,  its  direct  seasonal 
relation  to  the  other  forms  needs  careful  investigation  both  in  the  north  and 
especially  in  those  southern  regions  where  the  two  yellow  forms,  eriphyle 
and  ariadne,  come  into  close  conjunction  or  overlap.  This  of  course  can 
be  undertaken  only  by  those  on  the  spot  or  at  least  tlu'ough  their  aid,  and 
it  is  recommended  that  collectors  in  such  districts  should  forward  to  Mr. 
Edwards  eggs  and  young  larvae  of  known  parentage  with  abundance  of 
the  food  plant.  The  observations  also  upon  the  other  forms  need  to  be 
multiplied  in  many  localities,  not  the  least  upon  the  Pacific  coast,  in  order 
to  clear  up  the  complete  history  of  the  species,  and  to  no  one  better  than 
to  Mr.  Edwards  can  be  entrusted  the  working  out  of  these  problems  in 
their  relation  to  each  other.  Careful  comparison  should  also  be  made 
between  the  seasons  of  this  species  and  those  of  its  allies  wherever  it  is 
associated  with  others,  as  it  is  indeed  with  one  species  or  another  in  nearly 
every  part  of  its  range.  Such  comparisons  are  desirable  in  part  to  answer 
questions  that  may  arise  concerning  the  hybridization  of  this  butterfly  with 
its  relations.  We  know  too  little  of  the  seasons  of  this  species  in  the  most 
northern  parts  of  its  range,  where  it  would  seem  probable  that  it  must  be 
only  digoneutic,  so  that  it  is  specially  desirable  that  those  residing  in  the 
Dominion  of  Canada  should  follow  up  the  history  of  this  butterfly  in  their 
own  district  in  many  places.  This  has  partially  been  done  in  Nepigon  by 
Mr.  Fletcher,  l)ut  needs  to  be  carried  out  still  more  fully.  The  parasites 
of  this  butterflj' need  to  be  investigated,  or  if  it  really  enjoys  immunity 
from  them,  the  cause  of  such  immxmity  should  be  sought. 

LWr  OF  ILLUSTRATIONS.— EURYMUS  EURYTHEME. 

Generril.  Chrysalis. 

PI.  25,  Hij.  8.    Distribution  in  N.  Aiupikn.  Pi.84,  fig.  53.    Side  view. 
Egg.  Imago. 

PI.  65,  fij.  22.    Colored.  PI.  IS,  tig.  4.    Male,  both  surfaces. 

C<ilerpillur.  7.    Female,  upper  surface. 

Pi.  76,  fig.  1.    Full  grown  caterpillar.  .35:6.    Male  abdominal  appendages. 

70:61.    Head,  fifth  stage. 
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TRIBE  ANTHOCHARIDI. 

ORANGE-TIPS. 

Frujjalia  HUbiier.  Duponchcl;  Picrkli  (pars)  Stephens. 

Pieriiiae    (pars)    SwainsoQ;    Pieridac  (pars) 

I.iu'lit  :iiul  liivolv  thing  or  sky, 
Biitl.Tlly : 

FliiU'riiig  ('vcr  amid  flowers, 
Fell  on  Ijtuls  and  dewy  showers, 
(Flower  thyself,  or  leaf  with  wings  1) 
Say,  what  finger  rosy-retl 
TliV  rich  eolor  hrinir's? 
Wasn't  sonic  svlph  that  o'er  thee  threw 
E;h-1i  hriirht  hiie? 

Uiiiscil  Ihee  from  morn's  fragrant  mist, — 
Jiadi-  llier  through  thy  day  exist';' 
Ah,  beneath  mytingers  pfest, 
Palpitates  thy  tiny  heart, 
E'en  to  death"  distrest. 
•  Fly  away,  poor  soul!  and  be 

Gay  and  free! 

Thus,  no  more  a  worm  of  earth, 
I  shall  one  day  flutter  forth  ; 
And,  like  thee,  a  thing  of  air. 
Clothed  in  sweets  and  honeyed  dews, 
Each  sweet  flow'ret  share ! 

Herder.— To  a  Butterfly.    {Transl.) 

Imago.  Prevailing  colors  white,  marked  with  orange,  green  and  black.  Front  ex- 
cessively tumid ;  antennae  slender,  shorter  than  the  abdomen,  the  club  very  distinct, 
short  and  rather  broad,  depressed;  palpi  very  slender,  half  as  long  again  as  the  eye, 
■witli  a  thin  fringe  of  very  long  hairs ;  apical  joint  long,  basal  joint  less  than  half  as 
long  as  the  penultimate.  Patagia  very  small,  consisting  only  of  a  circular  base,  pro- 
duced at  the  posterior  end  to  a  short,  blunt,  triangular  process;  third  superior  sub- 
costal nervure  of  fore  wing  with  a  long  fork ;  costal  branch  of  hind  wings  straight ; 
androconia  broad  with  parallel  or  nearly  parallel  sides,  and  an  angulate,  heavily  fringed 
apex ;  middle  tibiae  shorter  than  the  femora.  Eighth  abdominal  segment  prolonged 
above  as  a  laminate  expansion  ;  hook  of  upper  organ  of  male  large;  posterior  edge  of 
clasps  entire  and  toothless. 

Egg.  Tall  and  slender,  tapering  somewhat  more  in  the  apical  than  in  the  basal  half, 
but  also  below  to  a  considerable  extent,  both  base  and  summit  truncate,  the  vertical 
ribs  not  very  numerous,  moderately  high,  sharp  and  distinct. 

Caterpillar  at  birth.  Appendages  of  moderate  length,  about  as  long  as  the  seg- 
ments, rod  like,  equal  throughout,  expanding  slightly  at  tip  to  a  compressed,  cup- 
shaped  club,  the  whole  seated  on  a  rather  large  papilla. 

Mature  caterpillar.  Head  of  the  same  width  as  the  body.  Abdominal  segments 
divided  into  seven  subsections,  covered  with  numerous  minute  papillae  in  transverse 
rows  with  short  hairs,  and  a  few  longitudinally  and  not  transversely  ranged,  far 
larger  papillae  with  slightly  longer,  apically  expanded  bristles. 

Chrysalis.  Bent  fusiform,  tapering  very  gently  toward  either  extremity,  the  wing 
cases  protruding  beneath  to  a  consideraijle  extent;  dorsal  region  a  little  flattened,  often 
producing  a  slight,  lateral  ridge ;  prominences  of  body  rounded ;  under  surface  bent  in 
the  middle,  the  tongue  and  antennae  only  reaching  the  bend  and  stopping  far  short  of 
the  end  of  the  wing  cases. 

The  species  are  not  numerous  but  comprise  "some  of  the  most  elegant 
and    beautiful  butterflies  known,  though  not  attaining  to  any  great   size" 
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(Trimcn).  The  fore  wings  are  often  somewhat  falcate.  They  are  largely 
an  01(1  World  type  but  the  north  temperate  zone  of  the  New  World  pos- 
sesses two  or  three  genera,  but  none  peculiar  to  it.  A  single  form  is 
found  in  New  England.  "Woods  and  their  outskirts  are  the  favourite 
haunts  of  the  species  .  .  .  whose  flight  is  commonly  more  rapid  and  long 
sustained"  than  that  of  the  Pieridi  (Trimen). 

Excepting  by  Hiibner,  no  naturalist  has  before  separated  this  group  as 
one  of  equivalent  value  to  the  Pieridi  and  Rhodoceridi.  The  different  gen- 
era have  usually  been  classed  with  the  former,  midway  between  which  and 
the  latter  they  really  belong.  The  study  of  the  early  stages,  however, 
will  speedily  convince  any  one  free  from  the  bias  of  tradition  that  the  sep- 
ai'ation  we  here  maintain  is  well  founded. 

The  butterflies  of  this  rather  small  group,  like  those  of  the  next  tribe,  are 
white  marked  with  black,  but  they  are  usually  further  characterized  by 
"a  more  or  less  triangular  large  patch  of  bright  colour  occupying  the 
apical  portion  of  fore  wings.  The  colour  of  this  apical  marking  is  most 
commonly  some  shade  of  bright  red  or  orange,  often  with  a  lovely  rosy 
gloss"  (Trimen,  Rhop.  Afr.  Austr.,  42).  This  bright  colored  patch  is 
often  confined  to  the  males.  It  has  been  suggested  on  several  occasions 
that  the  marbled  green  mottling  of  the  under  surface  of  the  wings,  also 
characteristic  of  this  group  of  buttei^flies,  has  for  its  purpose  the  better  con- 
cealment of  the  insect,  as  assimilating  it  to  the  color  of  the  plants  or  flow- 
ers on  which  it  accustomed  to  alight ;  and  Kirby  suggests  that  the 
freqvient  absence  of  the  orange  spot  from  the  tip  of  the  female  may  be  due  to 
its  greater  need  of  protection  than  the  male,  since  this  vivid  spot  would  render 
it  too  conspicuous  ;  while  its  absence  would  render  it  so  like  the  much 
commoner  white  species  of  Pieris  that  they  would  not  be  specially  noticed 
among  them. 

The  butterflies  are  eminently  butterflies  of  early  spring,  and  what  is 
remarkable  is  that  they  are  usually  single  brooded,  matvu'e  rapidly  and  by 
the  end  of  June  at  latest  in  temperate  regions,  or  earlier  than  that  further 
south,  are  already  in  chrysalis  from  which  they  do  not  emerge  until  the 
following  season.  In  keeping  with  this  their  food  is  usually  found  to  be 
those  cruciferous  plants  of  a  similar  habit,  that  is,  which  fruit  early  in  the 
season,  and  then  absolutely  disappear  from  sight,  dying  down  to  the 
ground.  In  one  aberrant  type,  Zegris,  the  caterpillar  spins  before  pupa- 
tion a  gauze-like  cocoon. 

The  eggs  are  midway  in  form  between  those  of  the  Pieridi  and  the 
Rhodoceridi,  being  less  fiisiform  than  the  latter  and  more  so  than  the 
former,  which  they  most  resemble.     They  are  always  laid  singly. 

The  juvenile  caterpillars  have  ranged  appendages  midway  in  length 
between  the  excessively  long  ones  of  the  Pieridi  and  the  excessively  short 
ones  of  the  Rhodoceridi ;  these  are  all  hollow  channels  and  outlets  to  basal 
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glands,  and  persist  as  such  through  life,  as  with  the  Pieridi.  The  mature 
caterpillars  apparently  always  have  a  broad  dorsal  stripe  and  a  broad  stig- 
matal  stripe  of  lighter  color  than  the  rest  of  the  body  and  there  is  great 
disparity  in  size  between  the  papillae  supporting  gland-outlets,  which  are 
large,  and  those  which  are  the  base  of  the  simple  hairs ;  the  head  is  ex- 
ceptioniiUy  broad. 

The  chrysalids  are  very  slender,  fusiform  and  curiously  bent  in  the  mid- 
dle, with  protruding  wing  cases,  much  like  many  of  the  Khodoceridi ; 
and  the  angles  of  the  body  are  rounded,  but  are  remarkable  for  the  usually 
excessive  length  and  slenderness  of  the  frontal  tubercle,  and  the  general 
resemblance  of  the  two  extremities  of  the  body. 

ANTHOCHARIS  BOISDUVAL. 

Anthocharis  Boisd.,  Spec.   gto.  L6p.,  i:  556      Midea  Herr.-Schaeff.,  Corresp.  zool.-miu.  ver. 

(1836).  Eegensb.,  xxi :  143  (1867). 

Euchloe  (pars)  Hubner.  Type.— Pap.  genutia  Fabr. 

Buds  do  bloom  at  April's  breath, 

Wind  and  insect  loving  flower. 
When  the  year  awakes  from  death 

These  my  sweet  will  take  for  dower. 
She  will  c'linnt  them,  one  by  one, 

Daisy  and  anemone — 
In  the  Spring-time  new  begun 

"Will  she  too  remember  me? 
All  my  year  is  like  the  string 

Of  my  lady's  rosary, 
And  my  days  the  beads  that  bring 

Prayers  upon  the  rosary; 
If  she  wreathe  her  smiles  with  May, 
Whirring  snows  like  flow'rets  play; 
While,  if  August  in  her  eyes, 
Falling  leaves  seem  butterflies. 

A.  R.  Grote.— iJip  Van  Winkle. 

On  hasty  wings  thy  youth  is  flown; 
Thy  sun  is  set,  thy  spring  is  gone — 
We  frolic  while  'tis  May. 

Gray. 

Imago  (56  :  7).  Head  not  very  large,  clothed  with  scales,  and,  especially  in  front 
of  the  antennae,  with  exceedingly  long,  forward  projecting  hairs,  most  abundant  and 
longest  externally.  Front  excessively  protuberant,  the  middle  projecting  far  beyoud 
the  front  of  the  eyes,  the  upper  surface  of  the  projection  not  only  depressed  but  a 
little  hollo-wed,  and  with  a  slight  longitudinal  sulcation,  extending  nearly  to  the  bot- 
tom ;  the  upper  portion  projecting  rather  broadly  between  the  antennae,  where  it  is 
broadly  rounded  transversely,  and  expands  considerably  behind  them;  portion  below 
the  antennae  of  about  equal  breadth  and  height  and  a  little  broader  than  the  eyes  on  a 
front  view;  upper  border  slightly  rounded  oil';  lower  edge  very  broadly  and  regularly 
convex.  Vertex  depressed  above  to  the  same  level  as  the  upper  part  of  the  front, 
tumid  behind,  in  all  parts  surpassing  the  summit  of  the  eyes,  the  outer  front  angles 
scarcely  gibbous  and  projecting  fonvard  but  little;  excepting  at  these  angles  the  front 
border  is  scarcely  convex,  sharply  defined,  scarcely  raised  above  the  front.  Eyes  not 
large,  very  little  full,  naked.  Antennae  inserted  in  distinct,  rather  deep  pits,  open 
toward  the  eyes,  separated  by  the  diameter  of  the  second  antennal  joint;  shorter  than 
the  abdomen,  consisting  of  about  thirty  joints,  of  which  nine  form  an  ovate,  de- 
pressed club,  more  than  three  times  as  broad  as  the  stalk,  and  about  three  times  as 
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long  as  broad,  increasing  very  regularly  in  size,  to  the  third  joint  from  the  tip,  wliere 
it  commences  to  diminish,  the  last  two  joints  forming  a  short,  l)luntly  rounded,  coni- 
cal apex ;  on  the  middle  of  the  under  side  is  a  rather  large,  median,  longitudinal,  con- 
nected sulcation,  beyond  the  club  interrupted  at  each  incisure,  and  extending  more 
than  half  way  down  the  stalls.  Palpi  slender,  delicate,  projecting  horizontally,  nearly 
or  quite  half  as  long  again  as  the  eye,  tlie  last  joint  about  half  as  long  as  the  penulti- 
mate, and  longer  than  the  basal  joint ;  joints  furnished  beneath  with  a  thin  fringe  of 
very  long  hairs,  projecting  downward  and  compressed  in  a  vertical  plane,  excepting 
on  the  last  joint,  where  they  are  recumbent  and  seem  to  envelop  it. 

Prothoracic  lobes  obsolete.  Patagia  minute,  nearly  flat,  a  little  more  than  half  as 
long  again  as  broad,  tlie  basal  portion  nearly  circular,  produced  posteriorly  to  a  trian- 
gular lobe  with  nearly  straight  sides,  tapering  to  a  very  bluntly  pointed  apex. 

Fore  wings  (40 : 5)  scarcely  less  than  twice  as  long  as  broad,  the  costal  margin 
very  slightly  convex  ($), or  nearly  straight  (^),  the  upper  three-flfths  of  the  outer 
border  forming  a  very  large  and  broad  dentation,  subfalcate  in  the  (?);  the  upper 
portion,  as  far  as  the  middle  of  the  lower  subcostal  interspace,  is  slightly  convex,  the 
apical  angle  being  exceedingly  broadly  rounded,  and  the  margin  having  a  general 
direction  of  120°  with  the  costal  margin ;  here  it  recedes  suddenly  at  a  right  angle 
and  passes,  in  a  rather  sliallow  and  broad  concave  curve,  to  the  middle  median  nerv- 
ule,  and  then  recedes  again  with  a  full  curve  to  the  straight  inner  margin.  Costal 
nervure  terminating  somewhat  beyond  the  middle  of  the  costal  border.  Subcostal 
nervure  with  three  superior  branches,  the  first  arising  about  the  middle  of  the  upper 
margin  of  the  cell,  the  second  at  the  apex  of  the  cell;  the  third  beyond  the  cell  but 
nearer  to  it  than  the  first  branch  is,  itself  forking  at  a  short  distance  from  its  origin. 
Cell  considerably  more  than  half  as  long  as  the  wing,  and  three  and  one-half  times 
longer  than  l)road. 

Hind  wings  with  the  costal  margin  a  little  convex  at  base,  beyond  straight,  the  outer 
margin  very  strongly  and  regularly  rounded,  a  very  little  fuller  in  the  $  than  in  the 
$  ,  the  angles  entirely  rounded,  the  inner  margin  nearly  straight,  slightly  emarginate 
in  the  middle  of  the  apical  half,  the  angle  broadly  rounded.  Costal  branch  straight, 
directed  upward ;  cross  veins  closing  the  cell  striking  considerably  nearer  the  second 
divarication  of  the  subcostal  nervure,  than  that  of  the  median  nervure. 

Androconia  broad,  parallel  sided,  with  a  dense  and  ver3'  short  fringe  at  apex. 

Fore  tibiae  as  long  as  (?)  or  three-quarters  the  length  of  ( (J  )  the  middle  tibiae ;  fore 
tarsi  as  long  as  the  fore  femora  and  middle  tarsi  and  not  much  sliorter  than  the  hind 
tarsi;  hind  femora  about  four-fiftlis  (<?)  or  a  little  more  than  three-fifths  (  $  )  as  long 
as  the  middle  pair.  Femora  supplied  beneath  with  a  rather  thick  fringe  of  long  hairs 
becoming  shorter  apically.  Tibiae  armed  rather  abundantly  and  irregularly  with 
short  and  very  slender,  inconspicuous,  nearly  recumbent  spines,  and  apparently  desti- 
tute of  spurs.  First  joint  of  tarsi  equalling  the  three  succeeding  combined,  the  fifth 
as  long  as  the  third,  and  the  fourth  scarcely  more  than  half  tlie  length  of  the  second; 
joints  provided  abuntlantly  with  spines,  above  shorter  than  below  and  arranged  only 
in  indefinite  roM's ;  below  with  four  rows,  two  on  either  side,  of  rather  long  and  very 
slender,  frequent  spines,  the  apical  ones  of  each  joint  larger  than  the  other,  though 
butslightly ;  claws  very  small,  but  little  divaricate,  compressed,  bitidfor  two-fifths  their 
length,  the  upper  branch  the  longer,  curved  but  comparatively  little  excepting  near 
the  tip,  tlie  lower  the  broader,  much  more  curved,  both  finely  pointed;  paronychia 
simple,  consisting  of  a  long  and  slender,  lamellate  lobe,  nearly  as  long  as  the  claw, 
fully  as  broad  as  the  claw  at  the  base,  tapering  a  little,  bluntly  pointed,  concealing 
most  of  the  claw;  pulvillus  moderately  large,  longitudinally  quadrate,  twice  as  long 
as  broad,  placed  at  tiie  extremity  of  a  broad,  stout  pedicel,  half  as  long  as  the  claw. 

Abdominal  appendages:  Upper  organ  large,  long,  depressed,  the  centrum  equal, 
the  hook  tapering  and  curved  downward ;  clasps  subovate,  rather  regular,  but  little 
convex,  directeil  horizontally  backward. 

Egg.  Subfusiform,  but  tapering  very  much  more  above  than  below,  broadest  in  the 
middle,  broadly  truncate  at  base,  narrowly  truncate  at  summit,  which  is  about  half 
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as  broad  as  the  base,  with  proHiinoiit,  tolcralily  sliaip,  vertical  ribs  and  very  distinct, 
stnii^lit.  raised  lines  transverse  to  the  interspaces,  forming  quadransnlar  cells. 

Caterpillar  at  birth.  Head  well  rounded,  a  little  depressed  on  the  median  suture 
above,  smooth  exceptinj;  for  the  few  minute  i)apillae  supporting  hairs.  Body  fur- 
nished with  several  series  of  lar!;e,  conical  tubercles,  rather  broader  th.an  high,  bearing 
straight,  erect,  ecjual  l)ristles  which  are  as  long  as  the  segments  excepting  on  the  first 
and  second  thoracic  segments ;  on  the  first  they  are  of  double  length  and  on  the  second 
halfway  between  the  two,  and  all  of  those  of  the  first  and  second  segments  directed 
forwards;  all  are  delicately  clubbed  and  support  a  hyaline  droplet  of  fluid  at  tip.  The 
tubercles  are  arranged  in  a  supralateral  row,  becoming  laterodorsal  on  the  ninth  abdo- 
minal segment,  placed  anteriorly;  a  lateral  series  placed  posteriorly;  a  suprastigmatal 
series  directly  above  the  spiracles  ;  and  an  infrastigmatal  series  placed  posteriorly. 

Mature  caterpillar.  Head  broail,  stout,  very  regularly  and  broadly  arched,  with 
an  exceedingly  sliglit  incision  at  tlie  frontal  suture;  on  a  side  view,  appressed  below, 
so  as  to  be  of  equal  depth  on  the  lower  two-thirds,  roundly  retreating  above ;  triangle 
very  broad,  reaching  to  the  middle  of  the  upper  half  of  the  head;  surface  moderately 
smooth  except  for  the  short,  forward  directed,  denticle-like  papillae  which  stud  the 
surface  infrequently,  an  open  cluster  of  which  on  either  side  of  the  front  above,  con- 
sisting of  about  half  a  dozen,  are  larger  and  more  conspicuous  than  the  others,  while 
those  on  the  cheeks  especially  posteriorly  are  smaller  than  elsewhere;  epistoma  ex- 
ceedingly broad,  not  very  deep,  the  front  scarcely  concave,  the  lateral  angles  sharp; 
labrum  of  the  normal  width  with  a  moderately  deep  and  round  excision  in  tlie  middle, 
nuuuled  at  the  outer  corners.  Basal  joint  of  antennae  very  large  but  low;  the  second 
a  mere  ring;  the  third  cylindrical,  not  more  than  h.alf  so  long  again  as  broad;  fourth 
minute,  not  so  long  as  half  the  diameter  of  the  third ;  the  bristle  exceedingly  long 
and  tine.  Ocelli  six  in  number,  equal  in  diameter,  the  four  anterior  ones  very  promi- 
nent, subequidistant,  separated  by  spaces  about  equal  to  the  diameter  of  any  one, 
forming  an  arc  of  a  circle  whose  centre  would  be  half  way  to  the  back  of  the  head; 
the  fifth  and  sixth  scarcely  elevated  above  the  surface  and  very  inconspicuous;  the 
fifth  situated  behind  and  forming  an  equilateral  triangle  with  the  second  and  fourth, 
counting  from  above  downward;  the  sixth  behind  the  second  and  above  the  fifth. 

Body  cylindrical,  very  uniform  in  width  but  falling  off  above  on  the  last  two  seg- 
ments to  a  very  broadly  rounded  extremity,     .\bdominal  segments  divided  by  distinct 
transverse  creases  into  seven  subsegments,  of  which  the  second  is  nearly  twice  as 
large  as  the  others  which  are  subequal  among  themselves.     They  are  provided  with  a 
large  number  of  very  minute  papillae  of  varying  sizes  which  are  arranged  both  in 
longitudinal  and  transverse  rows,  the  transverse  rows  directly  related  to  the  subseg- 
ments, and  excepting  on  the  largest  subsegnient  always  arranged  along  the  middle  of 
the  same ;  on  the  larger  ones  they  are  more  irregular.     There  are  also  definite  series 
of    very  large  and  high,  conspicuous,   conical  papillae  arranged  more  definitely   iu 
longitudinal  series,  a  little  irregularly  upon  the  first  and  second  thoracic  segments; 
on  the  first  thoracic  segment  there  is  a  cluster  of  three  of  these  papillae  in  the  latero- 
dorsal region,  two  of  them  anterior  and  one  posterior;  besides  which  there  is  a  single 
one  a  little  iu  advance  of  the  middle,  halfway  between  them  and  the  prothoracic 
spiracle ;  ou  the  other  thoracic  segments  there  is  a  transverse  series  on  the  larger 
subsegments  of  six  subequidistant  papillae.     The  abdominal  segments  have  similar 
papillae  iu  a  laterodorsal  series  placed  on  the  larger  snbsegment,  a  supralateral  series 
on  the  next  to  the  last  subsegment,  and  a  laterostigraatal  series,  scarcely  behind  the 
spiracle,  besides  an  infrastigmatal  series  a  little  behind  the  middle,  extending  also 
upon  the  second  and  third  thoracic  segments  where  it  is  anterior;  of  these  papillae 
those  of  the  laterodorsal  and  laterostigmatal  series  are  the  larger  and  all  support  a 
slender,  tapering  bristle,  slightly  longer  than  the  hairs  of  the  smaller  papillae,  and 
trumpet-shaped  at  tip,  supporting  a  globule  of  hyaline  fluid.     Under  surface  of  the 
first  thoracic  segment  with  a  pair  of  large,  depending,  appressed  and  transverse  sacs, 
the  surface  of  which  is  scal)rous  with  minute  conical  papillae,  several  times  higher  than 
broad;  spiracles  craterifomi,  very  regular,  broad-oval.     Legs  very  large  at  base,  rap- 
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idly  tapering ;  claws  stout,  strongly  curved  at  apex,  finely  pointed.  Prolegs  stout, 
blunt,  very  short ;  the  hooklets  from  twenty  to  thirty  in  number,  arranged  somewhat 
irregularly  in  a  double  arcuate  row,  moderately  slender,  tapering,  slightly  arcuate  and 
bluntly  pointed. 

Chrysalis.  Body  very  slender  and  attenuated,  formed  of  two  elongated,  uniform 
cones  obliquely  united  at  their  bases  at  the  point  where  the  median  girt  is  placed ;  no 
marked  distinction  between  the  head  and  thorax,  but  the  dorsum  of  the  thorax  slightly 
elevated.  Frontal  projection  continuous  with  the  body,  forming  a  long,  irregular, 
tapering,  bluntly  pointed  cone  as  long  as  the  wing  cases.  Tongue  case  terminating 
shortly  before  the  antennae  which  extend  to  the  tip  of  the  wings,  so  that  if  the  position 
were  reversed  the  chrysalis  would  rest  on  the  antennal  tips.  Here  the  wing  cases 
are  bent  nearly  at  a  right  angle,  but  are  rounded.  The  wing  cases  have  only  a  slight, 
rounded,  dorsal  carina  scarcely  noticeable,  extending  forwards  to  the  basal  wing  tubercle 
which  is  otherwise  scarcely  distinct.  The  dorsal  portion  of  the  abdomen  forms  an 
angle  of  nearly  150°  with  the  anterior  half  of  the  body.  The  abdomen  is  rounded, 
slightly  compressed,  with  no  lateral  ridge  whatever,  and  tapers  more  rapidly  in  the 
apical  than  the  basal  half.  Cremaster  as  in  Euchloe.  Spiracles  transversely  short 
ovate,  slightly  elevated,  sublenticular,  in  a  large,  smooth,  circular  field. 

This  genus,  with  three  species,  is  found  on  both  sides  of  the  continent  of 
North  America  between  the  35th  and  40th  parallels  and  reappears  in  east- 
ern Asia  at  the  same  latitudes.  A  single  species  is  found  in  Japan  and 
one  on  each  half  of  the  American  continent.  The  closely  allied  genus 
Euchloe,  much  more  abundant  in  species,  represents  the  genus  in  the  north 
temperate  parts  of  the  Old  World  and  is  also  well  supplied  with  species  in 
the  western  half  of  our  own  country.* 

The  butterflies  are  rather  small,  with  subfaicate  fore  wings,  all  the  wings 
white  above,  the  outer  border  touched  with  black  at  the  nervure  tips,  es- 
pecially on  the  fore  wings  ;  the  fore  wings  have  also  a  black  spot  at  the  tip 
of  the  cell  and  in  the  male  the  whole  apex  is  often  orange.  Beneath  they 
are  white,  the  apex  of  the  fore  wings  and  the  whole  of  the  hind  wings 
heavily  marbled  with  greenish  brown  and  black. 

The  insects  composing  this  genus  are  comparatively  little  known,  but 
the  earlier  stages  of  our  American  species  have  been  described  in  whole  or 
in  part.  The  species  are  single  brooded  and  appearing  very  early  in  the 
season  fly  but  a  short  time.  They  frequent  open  woods.  The  hottest  part 
of  the  year  as  well  as  the  whole  autumn  and  winter  is  thus  spent  in  the 
chrysalis. 

The  eggs  are  slender,  tapering  at  either  end  but  especially  above,  the  base 
broadly  and  the  summit  narrowly  truncate,  with  a  dozen  or  fifteen  sharp 
vertical  ribs  ;  they  are  laid  on  the  flower  stocks  of  slender  Cruciferae  which 
mature  early  and  disappear  entirely  after  fruitage. 

The  young  caterpillars  are  slender,  pale  green  with  ranged  clubbed  hairs 
on  the  body,  as  long  as  the  segments.  The  mature  caterpillars  are  dark 
green  with  pale  dorsal  and  stigmatal  bands,  a  very  broad  spotted  head, 
sparsely  but  distinctly  papillate,  and,  besides  being  covered  with  sparse  pile, 

*    In  this  statement  1  have  followed  Kirby's      his  Catalogue  of  diurnal  Lcpidoptera,  without 
division  of  the  species  of  Anthocharidi,  in      critical  examination  of  all  the  forms. 
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the  body  luis  on  each  side  of  all  tlic  segments  t'onr  scries  of  low,  conspicn- 
ons  tnbercles  surmounted  by  slender  short  bristles  supporting  a  globule  of 
Huid  at  tip. 

The  chrysalids  are  elongate,  slenderly  fusiform,  with  protuberant  wing 
cases  and  a  slender,  tapering,  pointed,  frontal  projet'tion  as  long  as  the 
abdomen  beyond  the  wing  cases,  and  sometimes  recurved.  Their  shape  is 
that  of  two  exceedingly  slender  cones  imited  at  obliquely  truncate  bases,  the 
axis  of  the  anterior  half  of  the  body  being  set  at  an  angle  with  that  of  the 
posterior  half.  They  are  green  or  gray  mottled  with  brown,  and  differ  from 
those  of  Euchloe  in  the  absence  of  a  suprastigmatal  carina  on  the  abdomen. 


EXCURSUS  XLIV.— PROTECTIVE   COLORING   IN  CATER- 
PILLARS. 

There  might'st  thou  sing  thy  sweet  Creator's  praise, 
And  turn  at  quiet  o'er  some  holy  book, 

Or  tune  the  accent  of  thy  harmless  lays 
Unto  the  murmur  of  the  gentle  brook, 
Whiles  roundabout  thy  greedy  eye  doth  look. 

Observing  wonders  in  some  flower  by, 

This  bent,  that  leaf,  this  worm,  that  butterfly. 

Peaciiam. — Rura  mihi  et  sitentmm. 

CoNSiDERiNO  mimicry  in  Initterflies,  we  pointed  out  that  it  was  not  the 
least  among  the  strange  elements  of  that  phenomenon  that  these  extraordi- 
nary departiu-es  from  a  normal  type  should  be  gained  purely  for  protection 
during  the  final  days  of  a  life,  the  earlier  periods  of  which  were  subject  to 
far  greater  dangers  than  the  later. 

When,  however,  we  come  to  examine  the  earlier  stages  themselves, 
though  we  shall  find,  as  far  as  I  am  aware,  no  cases  of  parastatic  mimicry, 
we  do  find  that  protective  colors  and  markings,  if  not  striking,  are  at  least 
very  general ;  so  general,  indeed,  that  it  might  be  questioned  whether  there 
exists  a  single  one  of  the  caterpillars  of  our  butterfiies  whose  markings  do 
not  serve  in  some  special  way  for  its  protection. 

Lubbock  and  Weismann  have  pointed  out  that  caterpillars  of  Lepidop- 
tera  generally  are  green  in  their  earliest  stage.  This,  however,  is  not 
universally  true.  Within  the  narrow  scope  of  our  own  butterflies  we  have 
many  instances  in  which  this  is  not  the  case.  The  caterpillar  of  Oeneis 
macouni  is  even  brilliantly  striped  ;  those  of  nearly  all  species  of  Papilioninae 
are  almost  black  with  a  white  saddle,  and  there  are  many  others,  likeEurymus 
and  Basilarchia,  which,  though  having  certainly  a  green  tinge,  are  never- 
theless so  obscured  by  other  colors  as  to  have  a  dusky  effect  which  is  at  most 
only  greenish.  But  the  fact  remains  that  as  a  very  general  ride,  caterpil- 
lars of  butterflies  as  well  as  of  moths  are  wlien  hatched  nearly  of  the 
color  of  green  leaves,  and  the  various  modifications  which  we  find  in  the 
mature  form  of  our  different  caterpillars  are  assumed  during  growth. 
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This  change  of  coloration  and  of  markings  which  takes  place  during  life 
is  oftenest  assumed  after  the  second  ecdysis,  and,  what  is  noteworthy,  it  is 
just  then  tiiat  the  size  of  the  caterpillar  itself  becomes  materially  enlarged. 
At  the  end  of  its  second  stage  the  little  caterpillar  is  rarely  more  than  two 
or  three  times  as  long  as  at  birth,  while  the  rate  of  gi-owth  subsequent  to 
that  is  so  great  tliat  in  its  mature  condition,  it  is  ordinarily  twenty  or  more 
times  as  long  as  at  birth,  and  its  bulk  increases  in  a  far  greater  ratio. 
The  change  of  color  and  of  markings  has,  therefore,  direct  relations  to  its 
visibility,  and  it  is  in  this  later  period,  even  more  than  in  the  earlier,  that 
we  see  how  completely  colors  which  are  protective  have  established  them- 
selves. It  is  now  that  those  oblique  streaks  upon  the  sides  of  the  body  are  apt 
to  show  themselves,  which,  as  Lubbock  has  pointed  out,  diverge  from  the 
general  line  of  the  bodv  at  much  the  same  angle  that  the  nervures  of  a  leaf 
part  from  tlie  midrib.  C)ften  the  color  of  these  streaks  is  graduated  into 
the  ground  color  iu  a  manner  wiiicli  closely  resembles  the  shadows  of  a 
raised  vein  upon  a  leaf,  and  it  is  only  when  we  examine  such  objects  in 
free  nature  that  we  see  how  perfect  the  deception  becomes. 

As  Lubbock  has  pointed  out,  longitudinal  stripes  are  very  common  mark- 
ings and  are  most  common  and  indeed  almost  universal  upon  such  cater- 
pillai's  as  feed  upon  grasses  and  other  elongated  forms  of  vegetation, 
while  they  are  comparatively  rare  upon  such  as  feed  upon  broad  leaved 
plants.  This  is  well  exemplified  by  a  comparison  of  the  caterpillars  of 
our  Satyrinae  and  Paniphilidi  witli  those  of  most  Vanessidi,  in  the  latter  of 
which,  though  longitudinal  markings  are  not  unknown,  they  are  almost  in- 
variably broken  up  or  confused  with  mottlings  so  as  to  loose  much  of  their 
force.  The  green  color  of  all  our  Rhodoceridi  and  Pieridi  also,  notably  of 
Eurema  lisa,  which  feed  upon  broad  leaved  plants  and  lie  exposed  upon  the 
surface  beside  the  midrib  or  prominent  vein,  conceals  them  almost  completely 
from  view  even  when  tlie  eye  is  fastened  upon  them.  The  long  and 
slender  form  of  Anthocharis  with  its  striking  longitudinal  stripes  would 
seem  to  render  it  a  conspicuous  object,  but  if  seen  ujDon  the  lank  vegetation 
upon  which  it  grows  beside  the  long  drawn  seed  pods,  it  would  hardly  be 
noticed.  Caterpillars  like  our  argynnids,  which  conceal  themselves  upon 
the  ground,  are  almost  black  and  can  hardly  be  distinguished  excepting 
when  in  motion.  Even  tlie  color  of  the  huge  caterpillar  of  Jasoniades 
glaucus  is  such  an  exact  imitation  of  that  of  tlie  leaf  ujion  which  it  rests, 
whose  sides  it  has  so  turned  up  that  no  profile  view  may  be  liad  of  it,  tliat 
it  does  not  readily  catch  the  eye. 

The  few  exceptions  we  have  among  our  butterfly  caterpillars  where 
striking  and  conspicuous  colors  obtain  are  perhaps  not  easily  explained.  In 
some,  doubtless,  the  colors  ma}'  be  regarded  as  warning  colors,  indicating 
the  unpalatable  nature  of  the  creature,  as  in  the  case  of  Anosia  plexippus. 
But   there  are  others,   such   as  Eujjtoieta  claudia   and   Cinclidia  harrisii, 
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where  wc  know  no  reason  for  liolding  such  a  view  ;  unil  it  is  a  little  per- 
plexing when  we  come  to  examine  the  large,  naked  and  exposed  caterpil- 
lars of  our  Papilioninae,  as  of  Laortias  philenor,  for  instance,  its  hlack 
body  with  projecting  orange  points  set  ott'  vividly  against  the  deep  green 
of  the  Aristolochia,  or  the  gay  bodies  of  Iphiclides  and  Papilio  with  their 
transverse  stripes  of  brilliant  orange,  green  and  black, — it  is  perplexing, 
I  say,  to  assert  tiiat  these  are  warning  colors  given  to  show  the  inedibility 
of  the  caterpillar,  possibly  indicated  also  by  the  nauseous  odor  of  the 
osmateria,  when  in  two  other  of  our  own  genera,  Jasoniades  and  Eu- 
phoeadcs,  with  the  same  osmateria,  wc  iiavc  protccfirc  colors  of  no  mean 
importance.  They  may,  however,  be  explained,  at  least  in  part ;  for  the 
caterpillars  of  Laertias  conceal  themselves  beneath  the  broad  leaves  of 
Aristolochia  so  as  not  readily  to  be  found  but  for  the  marks  of  their  pres- 
ence in  their  droppings  ;  and  although  one  finds  it  difficult  to  look  upon 
the  colors  of  Papilio  polyxenes  (the  more  striking  of  the  other  two  men- 
tioned) as  in  any  sense  protective,  it  is  nevertheless  true,  as  pointed  out 
by  Poulton  with  regard  to  the  similarly  colored  species,  P.  machaon  of 
Europe,  that  the  protection  afforded  by  the  coloring  of  these  insects  is 
"very  real  when  the  larva  is  on  the  plant,  and  can  h.ardly  be  appreciated 
at  all  when  the  two  are  apart." 

Poulton,  therefore,  distinguishes  between  general  protective  mimicry, 
which,  he  says,  is  "such  an  appearance  in  an  organism  that  the  artistic 
effect  of  its  surroundings  is  sufficiently  reproduced  in  it  to  prevent  atten- 
tion from  being  attracted  when  the  one  is  seen  in  the  midst  of  the  other," 
in  fact  simply  a  general  harmony  with  its  surroimdings  ;  and  special  pro- 
tective mimicry,  where  protection  is  gained  by  the  acquisition  of  a  special 
appearance.  Slater  has  urged  that  gaily  colored  protected  caterpillars 
feed  upon  poisonous  plants  like  Euphorbiaceae,  Asclepiadaceae,  Aristolo- 
chia, etc.  ;  perhaps  experimentation  might  show  how  much  value  there 
is  in  this  suggestion. 

One  further  point  may  be  alluded  to.  It  is  well  known  that  the  cater- 
pillars of  many  species  of  Lepidoptera  are  dichromatic  in  their  later  life, 
some  of  the  forms  being  Ijrown  and  others  green.  This  has  nothing  what- 
ever to  do  with  sex  or  with  food,  and  Poulton  argues  that  in  these  cases 
both  colors  are  protective  and  that  the  species  (though  in  no  way  the 
dichromatic  form)  is  advantaged,  because  when  once  discovered  by  an 
enemy  others  of  the  same  color  would  then  be  more  easily  found  by  this 
enemy  (a  reason  which  would  appeal  to  every  field  entomologist)  ;  so 
that  while  one  form  might  suffer,  the  species  would  be  saved  through  the 
escape  of  the  other.  Weismann  believes  that  this  change  has  been  brought 
about  by  natural  selection,  but  Semper  urges  that  selection  "could  not  pos- 
sibly effect  any  alteration  in  the  pigment,  but  could  only  operate  after  such 
a  change  had  actually  occurred."     Closely  allied  to  this  is  the  well  known 
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fact  tliat  in  a  mitiibcr  of  our  caterpillars  and  particularly  in  those  of  the 
Papilioninac,  an  entire  change  of  color  takes  place  just  previous  to  pupa- 
tion. The  period  of  pupation  is  probably  the  most  hazardous  for  an  in- 
sect, as  far  as  its  active  external  foes  are  concerned,  it  being  absolutely 
helpless  in  this  period  and  in  a  very  sensitive  state.  The  time  required 
for  the  change  is  much  greater  in  any  one  species  than  for  ordinary  ecdysis 
in  the  same  species  ;  and  whatever  the  purpose  of  the  change  in  coloration 
may  be,  it  will  hardly  fail  to  he  noticed  that  in  general  all  vivid  colors  are 
subdued  and  entirely  neutral  tints  assumed. 

There  are  many  instances  arnong  other  caterpillars  where  most  extraor- 
dinary resemblances  are  assumed,  very  probably  protective  in  their  nature. 
Indeed  in  some  of  our  own  swallow  tails  the  markings  of  the  front  part  of  the 
body  may  very  hkely  serve  to  alarm  a  foe  about  to  attack,  as  they  are 
really  of  a  very  striking  nature,  especially  when  the  creature  assumes  the 
attitude  which  it  does  when  disturbed.  We  have,  moreover,  some  cater- 
pillars which  possess  featui-es  of  a  very  surprising  character,  doubtless  for 
the  sake  of  protection  ;  one  of  the  commonest  of  which  is  the  striking  con- 
trast between  creamy  white  and  black,  or  some  otlier  dark  tint,  which 
makes  the  creature  resemble  the  vermiform  dropping  of  a  bird  !  This  is  true 
of  all  our  species  of  Basilarchia,  of  Polygonia  faunas  and,  especially  in 
their  middle  stages,  of  several  of  the  Papilioninac,  such  as  Euphoeades 
troilus  and  Heraclides  cresphontes. 

All  these  mimetic  colors  ai-e  of  advantage  only  as  against  their  verte- 
brate enemies.  M'Lachlan  has  pointed  out,  what  every  observer  must 
discover,  that  they  give  the  insect  no  exemption  whatever  from  the  attack 
of  ichneumons, — a  fact  wliich  is  perfectly  in  accord  with  our  knowledge  of 
the  physiology  of  insect-vision.  But  as  regards  their  more  highly  organized 
enemies,  it  may  indeed  be  doubted  whether  there  is  a  single  one  of 
our  butterfly  caterpillars  which  is  not  protected  by  means  of  its  color, 
either  to  prevent  its  being  seen  or  to  render  it  conspicuous.  Indeed 
we  are  inclined  to  say  with  Drummond  that  "mimicry  is  not  an  occasional 
or  exceptional  phenomenon,  but  an  integral  part  of  the  economy  of  nature. 
It  is  not  a  chance  relation  between  a  few  objects,  but  a  system  so  widely 
authorized  that  probably  the  whole  animal  kingdom  is  more  or  less  involved 
in  it."     (Trop.  Africa,  178-179.) 
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ANTHOCHARIS  GENUTIA— The   falcate    orange  tip. 
[The  falcate  orange  tip  (Scudder);  white  orange  spotted  ImttiTlly  (May»!ird).] 

Papilio  genvtia  Fabr.,  Entom.  syst.,  iii :  Jlfi'rfeft  yen?/n((  Ili'rr.-Schiicll'.,  I'loilr.  syst. 

193-1!>4   (1739);— Al>li.,  Draw.   ins.   Ga.  Brit.  Lcp..  ii :  16  (1867). 

Mils.,  vi:  20,  ti;;s.  7!K><1  (ca.  18(XI).                       '  Euchlne.  genutia  Butl.,  Cat.  Fabr.  Lep.,  214 

Fieri!) genutia  God.,  Eiiryl.  imnii..  i.\  :  118,  (IHGD). 

168  (lSli>).  Mancipium  vorax  niidea  Hiil)n.,  Saniiul. 

Libijthen  genutia  God.,  Encyel.  mcHli.,  ix,  exot.   Sehmctt.,  i,  Lep.  I,    I'ap.  ii,  Gent,  iii, 

suppl.,  806  (1819).                         "  Mane.  A,  vor.  b,  ligs.  1-4  (l«0li-19). 

Antlivc/iarisgenuti((Boiad.,Spec.^in.hip.,  Euchloe  midea  Hiibu.,  Veiz.  sfhiuett.,  94 

i :  565  (ISiW) ;— Morr.,  Syn.  Lep.  N.  .Vmer.,  20  (1816). 

(1S62);— Edw.,  Butt.  N.  A.,  ii,  Anthoeharis  /'(ov's  7^/i^rmi'(n"cr(' God.,  Encyel.  m6th.,ix: 

2,   (1878);  iii,  Anthoeharis  1  (188vS);— French^  118.167-168(1819). 

Butt.  east.  U.  .S.,  118-119  (1886) ;— Mayn.,  Butt!  Fi^'ur(•(l  also  by  Glover,  111.  N.  .\.  Lep.,  pi. 

N.  E.,  48-49,  pi.  8,  figs.  66,  66a  (1886).  27,  fi^'s.  2, ;{  (iiiod.). 

Es  regtc  sich  kein  Ilaueb  am  heissen  Tag, 
Nur  leise  strich  ein  weisser  Schmetterling; 
Docb  ol)  aucb  kaum  die  Luft  sein  FlUgelschlag 
Bewegte,  sie  empfand  es  und  verging. 

Hebbel. 
Nor  did  I  wonder  at  the  lily's  white, 

Drawn  after  you. 

Shakespeare.— /S'ojjnet. 

Imago  (15  :  13,  15).  Head  covered  with  a  inixture  of  exceedingly  long,  dull  white 
and  bluish  gray  or  blackish  hairs,  forming  a  forward  projecting  clump,  the  upper  por- 
tion of  which  has  the  larger  proportion  of  dark,  and  the  sides  and  under  surface  of 
white  hairs;  summit  of  head  nearly  nude  but  coucealed  by  the  forward  projecting 
hairs  of  the  hinder  portion  and  enlivened  by  a  few  white  scales ;  behind  f>nd  above  the 
eyes  a  mixture  of  white  and  black  scales,  those  in  contact  with  the  eye  mostly  white,, 
excepting  above,  where  there  are  but  few  white  scales;  a  narrow  rim  of  white  scales 
borders  the  front  of  the  eyes.  .•Vntennae  whitish,  flecked  with  l)lack  scales  above, 
clustered  into  a  broken  median  line,  which  oxp.inds  upon  the  club,  where  it  covers  the 
whole  upper  surface  excepting  the  tip,  the  white  annulations  at  the  tip  of  each  joint, 
and  sometimes  a  sprinkling  of  white  scales  on  the  outside;  the  inferior  inner  surface 
of  the  stalk,  and  the  lower  surface  and  tip  of  the  upper  surface  of  the  club,  are  nude 
and  of  a  greenish  yellow  color.  Palpi  covered  externally  with  white  scales,  with  a 
heavy  fringe  in  front  of  long,  mingled  blackisli  and  whitish  hairs,  mainly  blackish 
externally  and  whitish  internally.  Basal  half  of  tongue  pale  luteous,  beyond  luteo- 
fuscous. 

Thorax  l)lack,  covered  above  with  long  and  profuse  hoary  bluish  gray  hairs.  Legs 
pale  Inteous ;  femora  covered  externally  with  white  scales,  and  fringed  with  long, 
whitish  and  a  few  intermingled  shorter  blackish  hairs ;  extremities  of  the  tarsal  joints 
dusky  greenish,  spurs  and  spines  a  little  dusky;  claws  dark  reddish  at  tip. 

Wings  above  dull  white,  tinged  almost  imperceptibly  with  greenish,  the  markings  of 
the  under  surface  of  the  hind  wings  appearing  indistinctly  upon  the  upper  surface, 
from  the  transparency  of  the  wings ;  extreme  Ijase  obscured  by  a  profuse  sprinkling  of 
blackish  brown  scales.  Fore  wings:  the  middle  of  the  outer  edge  of  the  cell  marked 
by  a  small,  black  spot,  its  edges  powdery;  entire  apex,  in  male  only,  orange,  limited 
interiorly  by  a  poAvdery  border,  which  runs  from  the  costal  border,  just  within  the  tip 
of  the  costal  nervure,  in  a  straiglit  line  to  the  outer  border,  at  the  extremity  of  the 
middle  median  nervule;  basal  two-tifths  of  costal  margin  marked  witii  l)la('kish  scales, 
mainly  collected  into  short,  transverse  streaks,  shorter  and  more  distant  apically  ;  that 
portion  of  the  costal  and  outer  border  of  both  sexes,  which,  in  the  male,  is  occupied 
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by  the  orange  patch,  narrowly  bordered  by  scattered  blackish  scales,  which  are  col- 
lected at  the  uervnle  tips  into  blackish  spots,  sometimes  nearly  or  quite  connected, 
and  generally  more  conspicuous  in  the  male  than  in  the  female;  tip  of  the  lower 
median  and  sometimes  of  the  subraedian  nervnle  dotted  with  black ;  fringe  pale  green- 
ish yellow,  broadly  interrupted  with  black  next  the  black  markings.  Hind  tcings : 
fringe  whitish,  narrowly  interrupted  with  black  at  all  the  nervnre  tips,  where  the 
black  occasionally  infringes,  in  the  least  possible  degree,  upon  the  wing  itself. 

Beneath:  fore  wings  white,  the  outer  edge  faintly  tinted  with  greenish  yellow,  the 
spot  at  tip  of  cell  and  the  markings  on  the  basal  half  of  the  costal  margin  as  on  the 
upper  surface ;  tips  of  all  the  nervules,  equally  on  the  costal  and  outer  border,  marked 
by  a  small  triangular,  black  spot,  mostly  made  up  of  the  fringe;  apex,  over  nearly  all 
that  portion,  which,  in  the  male,  is  occupied  above  by  the  orange  patch,  covered  with 
an  irregular  flecking  of  dark  brown  scales,  occasionally  obscurely  clustered ;  fringe  as 
on  the  upper  surface.  Hind  wings  white,  the  outer  border  slightly,  and  the  veins 
still  more  slightly,  snfl'used  with  a  greenish  yellow  tinge,  and  the  whole  surface  pro- 
fusely sprinkled  with  light  brown  and  blackish  brown  scales,  never  compacted  in  solid 
masses,  but  collected  iu  open  clusters,  scattered  over  the  whole  wing,  the  darker  scales 
mostly  confined  to  the  basal  half,  the  lighter  to  the  apical  half  of  the  wing;  the 
darker  ones  are  mostly  arranged  in  straggling,  transverse,  peppery  patches  and 
streaks,  the  paler  ones  in  broad,  dusky  blotches,  following  the  nervules ;  there  are 
also  some  open  white  patches,  in  particular  three  irregular,  generally  quadrate  ones,  at 
equal  distances  along  the  costal  border ;  a  long  streak  follows  the  middle  of  the  cell 
and  extends  a  little  way  beyond  it,  partially  interrupted  in  the  middle  from  the  inner 
side,  and  just  beyond  receiving  a  diagonal  patch  on  the  same  side;  smaller,  irregu- 
larly longitudinal,  inconspicuous  patches  occur  just  above  the  middle  of  each  of  the 
subcostal  and  median  interspaces,  and  an  inconspicuous  one  is  found  in  the  middle  of 
the  medio-submedian  interspace,  at  the  first  divarication  of  the  median  nervnre ;  fringe 
and  spots  at  tip  of  the  nervules  as  on  the  upper  surface. 

Abdomen  black  above,  flecked  with  a  few  white  scales  and  long,  delicate,  bluish 
hairs ;  beneath  wliitish.  Upper  organ  of  male  appendages  (35  :  14)  not  quite  reaching 
the  tip  of  the  clasps,  the  hook  as  long  as  the  centrum,  tapering  rapidly  on  its  basal 
half,  beyond  but  little,  pretty  strongly  arclied  and  pointed.  Clasps  more  than  twice 
as  long  as  broad,  tapering  and  rounded  at  the  extremity,  the  apical  upper  portion 
curved  slightly  inward,  the  upper  edge  a  very  little  concave. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  8  mm. 

Smallest. 

Average. 

18.5 
7.2 
4.25 
3.5 

Largest. 

21. 

8.25 

4.8 

4. 

Smallest. 

18. 
6.25 
4. 
3.5 

Average. 

Largest. 

Len<^h  of  fore  win^s 

17.5 
6.75 
3.8 
3.25 

19.25 
6.6 
4.5 
4. 

21 

7.5 

hind  tibiae  and  tarsi., 
fore  tibiae  and  tarsi.. 

5. 

4.2 

Accessory  sexual  peculiarities.  Besides  the  striking  differences  between  the 
sexes  in  the  coloration  of  the  tip  of  the  fore  wing  above,  the  males  have  scattered 
over  the  wing  androconia  (46  :  41)  of  a  very  distinct  type,  formed  of  a  simple  lamina 
with  scarcely  convex  sides,  a  little  more  than  twice  as  long  as  broad,  the  base  abruptly 
tapering  to  a  slender  pedicel,  the  apex  broadly  and  angularly  rounded  with  a  dense, 
short  fringe,  tlie  filaments  enlarged  apically  and  as  numerous  as  the  flne  and  crowded 
striae  of  the  lamina. 

Egg  (65  :  29).  Two  and  a  half  times  higher  than  broad,  the  middle  third  of  nearly 
equal  breadtli,  with  thirteen  to  fifteen  vertical  ribs  of  which  only  seven  or  eight  re.ach 
the  summit ;  cells  about  three  or  four  times  broader  than  long.  Color  varying  from 
faint  to  deep  orange.  Height,  .95  mm. ;  breadth,  .38  ram.  The  figure  on  the  plate  is 
not  slender  enough. 

Caterpillar.  First  stage  (73  :  9).  Head  very  pale  smoky  green,  the  hinder  edge 
margined  very  narrowly  with  black;  a  few  short  bristles  crowded  on  papillae  scat- 
tered sparsely  over  the  front ;  labrum  pale.     Body  dull  amber  yellow,  a  little  infus- 
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catcd  on  the  posterior  segraents,  partlonlarly  on  the  last,  tlio  tuhprcles  infiiscntod,  tlie 
bristles  black,  l.e^s  and  proieifs  of  the  color  of  tlie  Ijody.  Spiracles  infuscatcd. 
I-onath  of  body,  I.:!  mm.  ;  l)readtli,  .0:!  mm.  ;  breadth  of  head,  .0;!,>  mm.  ;  bristles,  .08 
mm.  lonf;,  .003  mm.  broad. 

Second  stage.  Mead  liftht  l)ri)\VM,  a  little  greenish  ;  one  of  the  tubercles  on  tlic  mid- 
dle of  tlie  front  of  each  side  a  little  larfrcr  than  any  otlier.  Body  light  green  or  green 
yellow,  glossy,  nniform,  excepting  for  the  presence  of  numerous,  minute,  very  pale 
brown,  round  spots,  each  supporting  a  minute  and  very  sliort  black  hair.  Length, 
3.G  mm.     (.\fter  Kduards.) 

Third  stage.  Head  much  a.s  before,  pale  green  witli  two  l)rownish  discolorations 
on  the  front ;  two  tubercles  on  tlie  front  more  prominent  than  tlie  rest.  Body  yel- 
low-green, glossy,  a  yellowish,  indistinct,  mediodorsal  l)and  and  a  more  distinct  stig- 
niatal  band  of  wliite.     lA-ngth,  (i.Omni.     (After  Edwards.) 

Fourth  stage.  Head  pale  green  in  front,  sides  whitish,  a  cloudy  brown  patch  on  each 
hemisphere;  three  tubercles  larger  than  the  rest,  two  upon  the  front,  one  over 
the  ocelli.  Body  dull  yellow  green,  glossy,  a  mediodorsal  yellow  band  not  always 
clear,  except  on  the  anterior  segments,  and  a  whitish  or  yellowish  white  stiginatal 
band.     Length,  9.7  mm.      (.\fter  Edwards.) 

Last  stage  (76:  5).  Head  (79  :  .">4)  pallid  witli  greenish  inky  l)lotclies,  one  large  one 
near  the  summit  of  either  hemisphere,  one  occupying  tlie  frontal  triangle  with  con- 
siderable space  on  either  side  of  it,  and  the  ocellar  rteld  in  a  narrow  band  of  the 
same.  The  papillae  are  black  in  the  inky  blotches,  pallid  in  the  pallid,  all  the  hairs 
very  delicate  and  white. 

Body  striped  with  orange,  bluish  green,  iuky  blue,  white,  olivaceous  and  pale  lemon 
yellow  successively,  the  white  stripe  being  stigmatal  and  much  broader  than  the 
others,  reaching  on  either  side  the  large  laterostigmatal  and  infrastigmatal  papillae, 
the  orange  dorsal  and  of  similar  width  to  tlie  rest,  and  the  under  surface  pale  liluish 
green.  The  papillae  of  the  upper  surface  large  and  small  are  ivory  black,  set  in  circu- 
lar lirown  fields ,  all  the  hairs  black.  Last  segment  with  a  dorsal,  rounded,  lozenge- 
shaped,  biack  shield.  Basal  joint  of  legs  and  prolegs  pale  lemon,  remainder  pale 
green.  Spiracles  white.  Surface  of  body  microscopically  marked  with  short,  trans- 
verse, shallow  striae,  sometimes  degenerating  into  sliallow  punctae.  Length.  22  mm. ; 
width  of  head.  2.1  mm. ;  of  body,  3  mm. 

Chrysalis  (84:  .59).  .Surface  of  body  strongly  crinkled,  on  the  anterior  half  trans- 
versely, on  the  posterior  half  irregularly  but  with  a  decided  longitudinal  trend;  other- 
wise smooth  and  glistening  with  an  occasional  exceedingly  delicate  .and  short,  pale 
hair,  scarcely  observable.  Tlie  upper  surface  of  thorax  pallid,  strongly  tinged  with 
greenish  yellow  distributed  more  or  less  in  i>atches  and  with  black  flecks  irregularly 
scattered  about.  Head  with  its  frontal  projection  almost  wholly  of  a  uniform  plum- 
beous brown,  a  color  which  is  shared  by  the  antennae;  wing  cases  and  legs  with  a 
more  yellowish  cast,  especially  on  the  apical  half;  both,  as  well  as  all  the  anterior 
parts,  flecked  irregularly  and  very  sparsely  with  black  dots  of  varying  sizes.  An 
oblique,  black  patch  at  the  base  of  each  tongue-case,  diverging  posteriorly  from  eacli 
other.  The  wings  also  provided  in  the  miildle  of  the  upper  border  with  a  large,  trian- 
gular, black  p.atch  and  across  the  wing  at  an  e<|nivalent  point  of  the  costal  margin  a 
transverse  and  irregular  black  streak.  Between  this  and  the  preceding,  two  narrow, 
longitudinal,  black  lines.  .-Vbdomen  pallid  yellow,  dull  purple  in  circular  pustules 
around  blackish  dots,  with  spiracles  bright  testaceous.  Total  length,  20  mm. ;  iu  a 
straight  line  connecting  the  tips,  18  ram. ;  breadth  in  the  middle,  3.25  mm. ;  at  cre- 
master.  .7.5  mm. 

Qeographical  distribution  (26  :o).  This  butterfly  has  never  been 
found  very  abunehint,  and  the  memoranda  of  its  capture  are  so  scanty  that 
no  exact  account  of  its  distribution  is  possible.  It  appears,  however,  to 
be  generally  confined  to  the  southern   Iialf  of  the  Alleglianian  and  the 
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northei'ii  half  of  the  Carolinian  faunas,  from  the  Atlantic  to  the  southern 
Mississippi  valley.  It  has  been  found  in  nearly  or  quite  all  the  Atlantic 
States,  from  Connecticut  to  Georgia ;  the  southernmost  localities  from 
which  it  is  reported  are  Savannah,  Ga.,  "rare''  (Abbot),  Kanawha  Co., 
\\'.  Va.  (Edwards),  and  central  Texas  at  Dallas  (Boll),  and  by  the 
Mexican  border  (Aaron).  West  of  the  Atlantic  and  north  of  the  Gulf 
district  it  has  been  found  only  in  Illinois  (Doubleday,  British  Museum, 
Worthington),  and  in  Ohio  at  Cincinnati,  where  it  is  very  rare  (Dury). 
The  northernmost  localities  where  it  has  been  found  outside  of  New  Eng- 
land  are  Newburgh,  N.  Y.,  a  few  specimens  only  (Edwards). 

Boisduval  reports  it  as  found  about  Boston,  Init  this  was  undoubtedly  by 
error.  For  in  New  England  it  has  been  taken  only  in  Connecticut  at 
Greenwich,  "common"  (Alcott),  New  Haven  (Smith,  Harger),  New 
Britain  (Hulbert,  Scudder),  Farmington  (Norton),  and  the  tops  of  the 
Meriden  Hills  "abundant"  (Smith).  It  has  also  been  seen  upon  similar 
trap  hills  in  the  vicinity  of  Holyoke,  Mass.  (Waters). 

Haunts.  Edwai'ds  says  that  in  W^est  Virginia  it  is  to  be  found  in  cul- 
tivated grounds,  gardens  and  meadows  ;  and  A:iron  that  in  Texas  it  oc- 
cvirs  on  the  prairies  ;  but  these,  I  think,  must  be  accidental  occurrences. 
Abbot  says  that  in  Georgia  it  is  found  in  dark  woods.  Boll  found  it  in  low 
and  open  timbered  land  along  bottoms  in  Texas  ;  and  at  New  Britain, 
Conn.,  the  onlv  place  where  I  have  met  with  the  butterfly,  it  frequents  the 
thinly  wooded  crests  of  the  trap-ridges  in  the  range  south  of  the  town,  and 
though  found  only  in  the  woods,  seems  to  linger  a  little  in  the  more  open 
spaces  where  a  bit  of  sunshine  falls  upon  the  ground.  When  alarmed  it 
invariably  flew  down  the  slope  into  a  ravine,  the  opposite  side  of  which 
was  wooded,  never  down  the  equally  wooded  slope  which  ended  in  the 
open  country.  Mr.  Hulbert,  the  resident  entomologist,  has  but  once 
found  it  in  the  open  fields.  Moreover,  Mr.  Schonborn,  a  Washington  cor- 
respondent of  Mr.  Edwards,  says  he  never  found  the  caterpillar  in  open 
fields  but  always  "on  isolated  plants  growing  in  places  sparingly  covered 
by  large  oaks,  hickories,  cedars,  and  other  trees.  So  that  we  must  look 
upon  this  butterfly  as  properly  an  inhabitant  of  open  woods. 

Oviposition.  The  eggs,  according  to  Eldwards,  are  laid  upon  the 
flower  stalks  of  the  food  plant,  and  Schonborn  of  Washington,  he  says, 
has  never  found  more  than  one  on  a  plant.  The  only  eggs  I  found  were 
three  upon  one  plant,  laid  both  on  the  stem  and  leaves,  but  as  some 
hatched  in  two,  and  others  in  three  days  after  finding  them,  they  were 
doubtless  laid  at  difl^erent  times,  and  not  another  plant  of  the  same  kind 
could  be  found  in  the  neighborhood  ;  in  another  instance  a  butterfly  con- 
fined on  shcpard's  purse  on  May  15  laid  an  egg  by  the  IJSth  at  latest, 
whi<!h  did  not  hatch  until  noon  of  the  23d — at  least  five,  and  perhajis 
eight  days.      According  to  Edwards,  they  hatch  in  four  days. 
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Food  plants  and  habits  of  caterpillar.  Tlie  caterpillar  feeds  upon 
Cruciferae  of  a  .slender  liabit.  Schonborn  obtained  them  about  Washing- 
ton on  Sisyuibriiuu  tlialiana  (an  introduced  plant).  I  found  tlic  eggs  in 
Connecticut  on  Arabia  perfoliata,  and  the  caterpillars  fed  readily  on  Bar- 
barea  vulgaris  ;  Boll  in  Texas  saw  the  female  laying  eggs  on  Cardamine, 
and  I  obtained  an  egg,  as  stated,  from  a  female  confined  on  Capsella  bursa 
pastoris.  "The  young  larva  feeds  on  the  flowers  and  buds,  and  as  these 
pass  away,  on  the  seed  pods,  usually  beginning  at  the  end  of  the  long, 
slender  pod.  and  eating  towards  the  stem"  (Edwards). 

Pupation.  The  larva  when  changing  to  pupa  constructs  a  long  strand 
of  threads  for  a  loop,  which  passes  over  the  suture  between  the  second  and 
third  abdominal  segments  ;  it  then  releases  all  hold  excepting  by  the  anal 
prolegs,  the  others  being  well  withdrawn  and  the  whole  body  not  only  free 
I)ut  distant  from  the  surface.  Before  changing,  the  wings  can  jje  seen  to 
fill  the  second  and  third  thoracic  segments,  from  the  normal  point  for  a 
spiracle  straight  down  through  the  thickened  part  of  the  legs  ;  the  veins 
arise  at  the  stigmatal  point  (that  is,  the  point  where  a  spiracle  would  be, 
were  there  any  on  these  segments)  and  reach  through  two  joints  of  the 
legs,  that  is  to  the  equivalent  of  the  whole  proleg :  in  the  front  wing  all 
the  branches  of  the  subcostal  and  median  veins  can  be  traced,  excepting 
the  first  median  nervide,  and  the  relations  of  the  median  nervules  to  each 
other  and  to  the  subcostal  are  seen  to  be  wholly  different  from  what  they 
are  in  the  fully  developed  wings.  The  costal  and  subcostal  nervures  of 
the  hind  wings  can  also  be  seen  to  be  as  in  the  fore  wings,  and  the  precostal 
appears  as  an  independent  vein. 

In  his  last  account  of  this  butterfly  Edwards  gives  the  following 
observations  on  the  changes  undei-gone  by  the  caterpillar  after  maturity. 
(Butt.  X.  Amer.,  Ser.  iii,  Pt.  6.) 

After  the  plant  has  gone  to  seed,  Mr.  Schonborn  says  it  ntterly  disappears,  and  the 
larvae  never  pupate  on  the  plants,  but  go  to  the  trunks  of  the  nearest  trees  and  there 
change  in  the  cracks  of  the  bark,  or  other  protected  places.  The  color  of  the  pupa 
is  such  that  on  an  oak  it  would  be  almost  undistinguishable. 

I  kept  my  larvae  on  growing  plants  set  in  a  flower-pot  and  covered  by  a  muslin  bag, 
kept  upright  by  sticks,  and  one  morning  chanced  on  a  larva  in  the  act  of  pupating, 
almost  done,  while  another  was  just  about  to  begin.  Both  were  attached  by  buttons 
of  white  silk  and  by  girdles  to  the  same  stick.  The  second  one  at  this  time  was 
curved  from  end  to  end,  the  head  almost  touching  the  stick.  (See  cut,  2.)  Presently 
it  straightened  itself  and  a  creeping  movement  passed  from  tail  to  head  in  a  way  to 
loosen  the  skin  from  the  body,  the  larva  con\-ulsively  throwing  itself  against  the 
girdle,  then  to  the  support  (3).  These  throes  soon  burst  the  skin  at  top,  exposing  the 
head,  over  which  the  process  was  bent  down,  flattened  and  small  (4).  When  the  cast 
reached  the  last  segment  it  was  thrown  to  the  ground  by  a  rapid  twisting  movement 
of  the  pupa,  and  afterwards  the  same  continued  for  nearly  a  minute,  accompanied  by 
a  vigorous  pushing  downward.  This  double  motion  fixed  the  hooks  securely  in  the 
button,  which  was  forced  into  a  cup  shape,  so  that  it  quite  sheathed  the  end  of  the 
segment  and  afforded  a  firm  support  (7  magnified).  I  have  not  noticed  this  pecu- 
liarity in  the  shape  of  the  button  in  any  other  species.     It  would  be  useful,  consider- 
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ing  that  nearly  a  year  must  pass  before  tlie  butterfly  will  issue.     Immediately  after 
the  skin  dropped  tlie  thorax  was  a  little  prominent  (4)  ;  no  indication  of  this  had  been 


given  by  the  larva,  and  it  enlarged  almost  imperceptibly,  while  the  dorsum  remained 
arched.  This  was  the  attitude  up  to  fifteen  minutes.  At  twenty  the  depth  of  thorax 
was. 14  inch;  the  process  .1  inch  long,  .03  wide  at  base,  partly  raised,  semi-translu- 
cent (being  hollow,  a  thin  shell),  not  yet  rounded  (5)  ;  the  abdomen  and  all  the  dor- 
sum still  retained  the  larval  colors,  even  to  the  yellow  band,  every  tubercle  and  spot 
having  its  corresponding  pale  black  spot  or  point ;  the  wing  cases  and  under  side  of 
head  and  the  process  dark  brown.  As  the  depth  of  the  thorax  increased  the  girdle 
was  tightened  and  the  dorsum  bent  in ;  and  when  at  thirty  minutes  the  projection 
touched  the  stick,  the  dorsum  was  bent  in  at  an  angle  which  fell  a  segment  below  the 
girdle.  The  pupa  had  thus  assumed  its  final  shape  (6) ,  the  process  meanwhile  having 
straightened  and  rounded,  becoming  .18  Inch  long  and  .OG  broad  at  base.  The  depth 
of  thorax  was  now  .17  inch.  At  about  twenty-four  hours  the  pupa  had  assumed  its 
final  colors,  losing  the  resemblance  to  the  larva.  Fig.  1  represents  the  attitude  of  the 
larva  for  a  time  before  pupation  began.     (Cut  leut  by  Mr.  Edwards.) 

Life  history.  The  life  history  of  this  butterfly  is  extremely  simple.  It 
is  single  brooded  and  hibernates  in  the  chrysalis  state.  In  the  north  the 
butterfly  has  only  been  taken  in  May.  It  appears  with  the  first  foliage,  at 
about  the  end  of  the  first  week  in  May,  varying,  of  course,  with  the 
season,  and  flies  to  or  nearly  to  the  end  of  the  month,  possibly  in  late 
seasons  a  few  davs  into  June.  It  seems  to  remain  on  the  winjr  but  about 
three  weeks.  The  eggs  are  laid  certainly  within  a  week  of  the  first  appa- 
rition of  the  butterfly,  and  the  caterpillar  takes  probably  a  fortnight  to 
mature,  the  latest  date  at  which  caterpillars  have  been  found  being  June 
17,  when  Mr.  Hulbert  of  New  Britain,  Conn.,  obtained  five  specimens 
in  1887.  Maynard  is  altogether  wrong  in  saying  that  the  butterfly  is 
double  brooded,  the  first  brood  appearing  in  July  ;  at  that  time  all  the 
caterpillars  are  in  chrysalis,  in  which  state  they  pass  the  entire  hot  season 
and  winter. 

It  would  seem  as  if  the  season  were  not  greatly  advanced  in  the  south, 
for  in  West  Virginia  Mr.  Edwards  found  larvae  on  May  11,  just  out  of 
the  egg  and  in  the  second  stage,  in  neither  of  which  conditions  do  they  live 
for  more  than  a  couple  of  days  ;  eggs  obtained  in  Washington  hatched  on 
the  27th  of  April,  and  the  caterpillars  reached  maturity  on  the  22d  of  May 
in  Philadelphia.  The  only  other  data  which  we  have  regarding  the 
seasons  in  the  south  are  a  memorandum  by  Abbot  that  the  butterfly  was 
obtained  in  Georgia  on  the  21st  of  May,  and  by  Aaron  that  it  was  com- 
mon in  Texas  in  the  first  week  of  April. 
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Flight  and  postures  of  the  butterfly. — Edwards  says  "it  flics  low, 
swiftly,  with  a  peculiar  tremulous  motion."  This  is  true  as  compared  with 
tiie  species  of  Pieris  but  hardly,  so  far  as  swiftness  goes,  in  comparison 
with  Pontia.  As  observed  by  me  at  New  Britain,  I  noted  that  it  flies  in 
ratlier  a  leisurely  fashion,  two  or  three  feet  from  the  ground,  with  a  gently 
fluttering  motion  and  in  rather  a  zigzag  course,  which  is  intensified  when  it 
is  alarmed.  It  is  not  ditticult  to  capture  even  in  the  thickets  if  it  is  ap- 
proached cautiously,  but  if  any  haste  is  shown  on  the  part  of  the  pursuer, 
he  will  find  the  butterfly  careful  to  increase  the  distance  between  them. 
It  appears  to  be  always  on  the  move,  and  I  do  not  recall  seeing  it  visit  a 
single  flower  in  the  two  days  that  I  saw  it  in  company  with  Mr.  Hulbert. 

When  at  rest  the  wings  are  held  erect,  those  of  opposite  pairs  not  touch- 
ing, the  costal  edges  of  the  fore  wings  at  right  angles  to  the  axis  of  the 
body,  the  antennae  spread  at  an  angle  of  about  80°.  On  a  side  view  the 
latter  are  seen  to  be  slightly  arcuate,  the  apical  half  about  parallel  to  the 
axis  of  the  body,  the  club  scarcely  curved  upward  and  outward.  At 
more  complete  rest  the  wings  are  brought  together  and  the  fore  wings  sunk 
behind  the  hind  wings  so  that  the  costal  edges  meet.  When  walking  about, 
the  wings  are  half  opened  (the  planes  at  about  right  angles)  and  the  an- 
tennae are  then  more  widely  divaricate,  say  90°— 100°. 

Desiderata.  Although  the  natural  history  of  this  butterfly  appears  to 
be  of  the  very  simplest  nature,  it  has  only  been  known  within  a  year  or  two  ; 
and  now  there  is  less  than  usual  that  is  obscure.  It  is  hardly  probable, 
however,  that  we  have  exhausted  the  list  of  food  plants  of  a  caterpillar 
so  widely  distributed,  no  parasites  whatever  are  known  in  any  stage  and  it 
is  altogether  probable  that  a  careful  study  of  the  out-door  life  of  the  cater- 
pillar would  reveal  some  interesting  habits.  We  need  many  more  details 
concerning  the  geographical  distribution  of  the  butterfly. 

LIST  OF  ILLUSTRATIONS.— ANTHOCHARIS  GENUTIA. 
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TRIBE   PIERIDL 

WHITES. 

Voraciii  Hiibner.  Swainsoii ;  Pieridap  (pars)  Duponchcl;  Pie- 

Pierisinae    Swainson;    Pierinae+Lycaeninae  rkli  (pars)  Stephens. 

Hedgerows  all  alive 
With  birds  and  gnats  and  large  white  butterflies 
Which  look  as  if  the  May-flower  had  eaiigbt  life 
And  palpitated  forth  upon  the  wind. 

Mrs.  Browning. — Atirora  Leiyh. 

Imago.  Prevailing  colors  white,  marked  with  black.  Front  of  head  considerably 
and  very  regularly  tumid;  antennae  slender,  longer  than  the  abdomen,  the  club  very 
distinct,  short  and  rather  broad,  depressed;  palpi  very  slender,  from  one  and  a  half  to 
two  times  the  length  of  the  eye,  with  a  thin  fringe  of  moderately  long  hairs;  apical 
joint  long,  basal  much  shorter  than  the  middle  joint.  Patagia  obpyriform,  the  base 
circular,  the  posterior  lobe  very  short  and  constricted  ;  third  subcostal  nervure  of  fore 
wings  forking  at  the  extreme  tip ;  branch  of  the  costal  nervure  of  hind  wings  curved 
strongly  outward  ;  middle  tibiae  of  male  as  long  as  or  longer  than  the  femora.  Eighth 
abdominal  segment  entire  in  the  male  or  even  notched;  hook  of  upper  organ  large; 
posterior  edge  of  clasps  entire,  toothless. 

Egg.  Tall  and  slender,  tapering  very  much  more  in  apical  than  in  basal  half,  the  ver- 
tical ribs  sharp  and  distinct,  not  very  numerous,  the  summit  of  the  egg  abruptly 
truncate. 

Caterpillar 'at  birtli.  Appendages  of  body  very  long,  much  longer  than  the  seg- 
ments on  which  they  are  seated,  hair-like,  tapering  very  slightly  and  expanding  deli- 
cately at  tip  into  an  oval  club  whose  width  is  about  that  of  the  base  of  the  hair. 

Mature  caterpillar.  Head  of  about  the  same  size  as  the  first  thoracic  segment. 
Segments  divided  into  less  than  six  sections;  body  covered  with  numerous  minute 
papillae  emitting  short  tapering  hairs  and  also  with  larger  papillae  in  transverse  rows 
bearing  longer  hairs  either  tapering  or  apically  expanded. 

Chrysalis.  Prominences  of  the  body  generally  angulated ;  under  surface  nearly 
straight;  lateral  ridge  entirely  above  the  upper  edge  of  the  wings.  Antennae  and 
tongue  reaching  the  tip  of  the  wings. 

The  insects  of  this  group  are  ahnost  always  of  nictlium  size  ( occasion- 
ally small),  and  are  numerous  in  individuals,  often  so  much  so  as  to  be 
very  injurious  to  kitchen  gardens.  At  the  same  time  the  caterpillars  are 
exceptionally  rapid  growers  and  gorge  their  bodies  to  repletion,  whence 
Hiibner  appropriately  called  the  tribe  Voracia.  They  feed  princip.ally  on 
cruciferous  plants  or  the  immediate  allies  of  that  family,  but  some  even  on 
Coniferae. 

The  wings  of  the  butterflies  are  nuich  more  delicate  in  structure  than  is 
usual  with  Pierinae,  and  the  front  pair  is  seldom  falcate,  but  rounded, 
broad  and  ample.  The  prevailing  color  is  white  marked  with  black ; 
occasionally  yellow  varieties  make  their  appearance  but  these  seem  to  be 
mostly  sporadic.  Generally  speaking,  the  flight  of  the  insect  is  neither  so 
strong  nor  so  rapid  as  that  of  other  Pierinae,  though  some  species  have  a 
bold,  swift  movement,  and  nearly  all  show  great  power  when  alarmed. 
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\'erT  manT  gpecicg  of  thi*  ^roap  are  minuckers  of  other  bvtterfies, 
Mpeciallv  so   tho«e  of  the   genu*  Lepcali?.  whidi,  writes   Bates   (Joom. 
entom..  1^1,  230),  "was  supposed,  boch  br  BoeduTal  and  Doab! 
to  have  s  real  affinity  with  the  Hel:  he  speoea  not  oalj  reeemDi^ 

that  funilv  in  ^hape.  maridng  and  '  ler  also  ksTe.  as  DodbledBj* 

states,  a  structural  similaritr  to  species  of  Itiiomia  (a  kefieonideoos  geaas) 
in  the  nenration  of  the  wing^.     The  two  groups  furnish  a  most  guiiotis  in- 

«'-"-^  ..r.l T.r-re  analogical  resemblance.     There  is.  in  truth,  the  widest 

c  between  the  two  in  all  essential  character;  of  affinitj — 
a  tact  which  the  carefiil  study  o(  the  legs  in  the  Rbi>palocera  will  ^att§&c- 
tori!  the  resemblance  in  the  wii^-aenratioa,  this  diaraecer 

lose-     -    ^  a  account  of  its  adapcire  nature,  bei^ 

the  shape  of  the  wing,  habit?  and  strength  of  flight,  and  Taiying 
quently  in  nearly  allied  genera.'     None  of  our  species  are  mimetic. 

The  eggs,  though  tall,  are  not  so  eioagatedorfnafoniae  in  the  Khodo- 
ceridi :  they  are  usually  laid  on  the  under  surface  of  kares.  ikerer  in  «£zect 
contiguity,  though  large  numbers  may  <rften  be  found  on  die  same  leaf, 
son  -'I  in  open  chisters.     Thos   I   once   counted   seTenty-^ix 

^3:^    .  . ._ai  braaacae  in  a  cluster   in   which  the  eggs  w«e  clc-ee 

together,  but  with  no  two  of  them  actually  touching.  ^Many  cateipillarB 
may  consequently  be  found  upon  a  single  plant,  though  rardy  liring 
-'iety.  They  are  long  and  very  skader  and  preserve  tiurough- 
rumpet-tipped.  hollow  bristles  found  on  the  body  of  the  young 
larvae  and  so  generaDy  characteristic  of  them ;  up  to  maturity,  too.  these 
bear  at  their  extremity  a  globule  of  pellucid  fluid  which  seeoE  to  be  under 
the  control  o(  the  creature.  The  chrysalides  are  more  <x^  less  angulated  and 
always  straight,  without  any  protmaon  of  the  wing  cases.  Most  of  the 
species  appear  to  winter  in  the  chrysalis  state. 

The  caterpillars  of  the  European  Apocia  crataegi  are  said  by  Botsdnval 
(and  Grisener  repeats  the  statement)  not  oidy  to  live  in  society,  but  to 
spin  in  the  autumn  a  web  betwe«i  the  forl^s  of  trees  or  a  silken  teat, 
with'm  which  they  conceal  themselves  and  so  hibernate,  onerging  in  the 
spring  by  breaking  the  web.  and  feeding  upon  young  b4ids  so  as  some- 
times til  do  great  damage.  I  have,  however,  seen  in  the  Moseom  of  com- 
parative zoology  at  Cambridge  what  purport  to  be  the  dnstexed  winter 
eggs  of  this  ^tedes.  covered  with  an  envdopiag,  tnaepareat,  jdh--like 
substance. — much  as  in  the  case  of  some  reptiles,  and  altogether  imparal- 
leled,  so  far  as  I  know,  in  butterflies. 

The  caterpillars  o(  this  tribe,  and  particularly  o{  \f  tai  ipiiim.  have  in 
past  times  forme' ''  :he  pharmacopoeia  of  Euiv>pe. 

A  fossil  butter  -  group  has  been  fbond   in  the  European  terti»- 

ries.  belonging,  indeed,  to  one  of  our  own  genera :  and  another  has  beea 
found  in  the  tertiaries  of  Florissant.  Col. 
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Table  of  genera  ofPieridi,  based  on  the  egg. 

Upper  part  of  egg  beginning  to  taper  at  or  below  the  middle Pontia. 

Upper  part  of  egg  beginuiug  to  taper  well  above  the  middle Pieris. 

No  material  at  hand  for  a  taljle  based  on  the  caterpillar  at  birth. 

'I'able  of  genera,  based  on  the  mature  caterpillar. 

Body  more  or  less  conspicuously  striped  with  darker  and  lighter  colors ;  larger  hair-supporting 

papillae  broader,  often  much  broader  than  high Pontia. 

Body  almost  uniformly  green;  larger  hair-supporting  papillae  higher  than  broad Pieris. 

Table  of  genera,  based  on  the  chrysalis. 

Frontal  tubercle  stout,  no  longer  than  broad Pontia. 

Frontal  tubercle  slender,  very  much  longer  than  broad Pieris, 

Table  of  genera,  based  on  the  imago. 

Middle  of  outer  half  of  hind  wings  with  a  serrated  black  band ;  second  superior  subcostal 
nervule  of  fore  wings  arising  at  or  beyond  the  tip  of  the  cell ;  fore  tibiae  very  much  shorter 
than  middle  tibiae Pontia. 

Middle  of  outer  half  of  hind  wings  with  no  transverse  band ;  second  superior  subcostal  ncr- 
vure  of  fore  wings  arising  distinctly  before  the  tip  of  the  cell;  fore  and  middle  tibiae  of  equal 
length Pieris. 

PONTIA   FABRICIUS. 

Pontia  Pal  ir..  111.  mag.,  vi :  283  (1807).  (Not  Mancipium  Hiibn.,  nor  Synchloe  Hiibn., 

Pieris  (pars)  Auctorum.  restr.) 

Synchloe  (pars)  Auctorum.  Type. — Pap.  daplidice  Linn. 
Mancipium  (pars)  Auctorum. 

And  the  white  butterflies. 
From  shade  to  sun-streak  are  they  glancing  still 
Among  the  poplar-boughs? 

Hemans. — Flowers  and  Music. 

Imago  (56  :  5).  Head  moderately  large,  clothed  with  long,  erect  hairs,  longest  on 
the  front,  where  they  are  ascending.  Front  tumid,  especially  in  the  middle,  where  it 
surpasses  the  front  of  the  eyes ;  above  descending  greatly  but  roundly  into  the  anten- 
nal  pits  and  to  the  middle  of  the  space  between  the  antennae;  beyond  this  it  is  again 
slightly,  transversely  tumid,  forming  a  rounded  ridge  in  opposition  to  that  of  the  ver- 
tex, and  from  which  it  is  separated  by  a  rather  deep,  transverse  sulcation ;  the  portion 
below  the  antennae  is  considerably  broader  than  high,  and  fully  as  broad  as  the  eyes 
on  a  front  view,  the  sides  diverging  upw.ard  a  little ;  lower  border  squarely  docked. 
Vertex  longitudinally,  ^equally  and  regularly  arched,  passing  the  level  of  the  eyes 
throughout,  the  outer  anterior  angles  produced  and  considerably  elevated  as  tubercles ; 
anterior  border  slightly  concave,  a  little  elevated,  its  margin  abrupt.  Eyes  neither 
large  nor  full,  naked.  Antennae  inserted  with  the  posterior  margin  in  advance  of  the 
middle  of  the  summit,  in  distinct,  deep  pits,  separated  by  a  space  nearly  equal  to  the 
width  of  the  second  antennal  joint;  a  little  longer  than  the  abdomen,  composed  of 
about  thirty-three  or  thirty-four  joints,  of  which  the  last  eight  form  a  strongly  com- 
pressed, spatulate  club,  about  Ave  times  as  broad  as  the  stalk,  two  and  a  half  times 
longer  than  broad,  increasing  rapidly  and  regularly  in  size  on  the  first  four  joints,  the 
last  two  forming  a  broadly  rounded  apex,  scarcely  angulated  at  the  tip.  Palpi  very 
slender,  less  than  twice  as  long  as  the  eye,  apical  and  basal  joints  each  three-ilfths  the 
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lonsth  of  tlic  inidillo  Jiiliit,  tlic  wlinlv  rnthcr  thinly  .Hcnloil  niiil  fiiniJHlii'd  liciirntli  with 
•  a  riiiiiiilril  fringe  of  very  Imi!;  hiilrs.  ('(iiiipri'sscil  In  ii  vrrtlral  plnne. 

rriilhoriiolc  Io1)o.m  obsoloti'.  rattii;lii  very  small,  broad  and  short,  lu-lthor  archi'il  nor 
tnmld.  c-onslstlnK  of  a  nearly  circidnr  basal  plucv,  with  a  very  short  and  sk-nilcr  poste- 
rior lobe,  half  as  lonst  as  tho  basal  portion,  binntly  polntod.  tin-  sides  strongly  hol- 
lowed at  the  base. 

Kore  wings  (40: 11)  fnlly  three-fonrtlis  as  long  again  as  broad,  the  rostal  margin 
slightly  convex  at  the  basal  and  apk-al  Mfth,  scarcely  bent  with  the  niUldle  portion, 
which  is  nearly  straight,  the  outer  angle  abrupt  but  softened;  outer  margin  nearly 
straight  and  Inclined  at  an  angle  of  4.')°  with  the  middle  of  the  costal  border,  above 
the  middle  subcostal  nervule  receding  slightly  In  a  gentle  curve:  Inner  margin 
straight,  the  outer  angle  well  rounded.  Costal  nervure  tenulnatlng  a  little  beyond  the 
miihlle  of  the  upper  border;  subcostal  nervnre  with  three  branches,  the  llrst  arising 
shortly  before  the  middle  of  the  outer  balf  of  the  cell,  a  little  nearer  the  apex  of  the 
cell  In  the  9  """•  '"  '■'"^  i<  the  second  arising  scarcely  fj)  or  a  very  little  ($) 
beyond  the  tip  of  the  cell;  the  third  at  about  two-llfths  the  distance  from  the  apex 
of  the  cell  to  the  outer  margin,  forked  at  the  extreme  lip  in  the  (f.  Cell  half  as 
long  as  the  wing  and  nearly  four  times  as  long  as  broad. 

Illnd  wings  with  the  costal  margin  a  little  ex|)andcd  and  roundly  angnlated  next  the 
base,  heyouil  gently  and  regularly  convex,  the  outer  angle  Inconspicuous.  C)nter  mar- 
gin pretty  well  rounded,  more  fully  In  the  ^  than  in  the  $,  and  with  a  greater  pro- 
portional fulness  above  than  below  as  compared  to  tlie  other  sex.  Inner  margin 
nearly  straight,  the  outer  angle  broadly  rounded.  Costal  branch  strongly  curved  out- 
ward from  Its  base ;  vein  closing  the  cell  striking  the  subcostal  nervure  a  little  nearer 
Its  second  divarication  than  It  does  the  median  nervure  beyond  its  second  divarication. 

Fore  tibiae  about  threc-llfths  the  length  of  the  middle  tibiae;  fore  tarsi  scarcely 
shorter  than  the  fore  femora  and  more  than  three-fourths  the  lengtli  of  the  other 
tarsi;  hind  femora  live-sixths  (J)  or  two-thirds  ( 9 )  ns  long  as  the  nnddlc  pair. 
Basal  two-thirds  of  femora  with  rather  a  dense  fringe  of  hairs,  long  at  the  base  of 
the  femora  and  growing  shorter  outward.  Tibiae  furnished  rather  sparsely  on  all 
sides  with  not  long  and  slender  spines,  scarcely  arranged  in  definite  rows,  and  at  the 
tip  with  a  pair  of  moderately  long,  not  very  slender  spurs.  First  joint  of  tarsi  a 
little  longer  tlian  the  three  succeeding  together,  the  fifth  equal  to  the  second,  the 
third  and  fourth  consecutively  a  little  shorter;  all  the  joints  furnished  rather  abun- 
dantly with  short  anil  very  slender  spines,  placed  in  longitudinal  rows,  of  which  four 
are  on  the  under  surface,  an  a|)ical  pair  on  each  joint  scarcely  longer  than  the  rest; 
claws  moderately  large,  slender,  compressed,  rather  strongly  divaricate,  gently  and 
regularly  curved,  bifid  nearly  to  the  middle,  the  upper  branch  considerably  the  longer, 
both  finely  pointed ;  paronychia  exceedingly  delicate,  so  as  not  to  be  noticed  at  first 
sight,  consisting  of  a  lamella,  broad  at  base  and  tapering  delicately,  not  quite  so  long 
and  partially  concealing  the  claw  on  a  side  view,  finely  pointed ;  pulvlllus  wanting. 

Second  segment  of  abdomen  twice  as  long  as  the  first  and  considerably  longer  than 
the  third;  beyond  regular,  the  eighth  being  equal  to  the  seventh,  slightly  notched  in 
the  middle  of  Its  posterior  margin  above  in  the  male.  Upper  organ  of  male  appen- 
dages pretty  large,  stout,  tapering  throughout,  curving  a  little,  the  hook  and  centrum 
about  equal,  the  apex  of  the  centrum  bearing  beneath  a  stont,  compressed  landna, 
— the  combined  lateral  arujs.  Cla-sps  much  broader  than  long,  roundly  and  broadly 
produced  at  the  upper  outer  portion,  and  inclined  upward  as  well  as  backward. 

Egg.  Ijirgest  at  or  a  little  below  the  middle,  and  tapering  above,  at  first  gradually, 
afterwards  with  Increasing  rapidity,  to  the  truncate  summit,  which  is  much  less  than 
half  as  broad  as  the  base,  which  is  Itself  considerably  smaller  than  the  middle  of  the 
egg  on  account  of  the  ba.sal  tapering  in  the  lower  fourth ;  Interspaces  between  the  eggs 
broken  up  by  cross  lines  Into  quailrangular  cells,  about  twice  as  broad  as  high.  Only 
alcoliolii  specimen--  seen. 

Mature  caterpillar.  Head  moderately  small,  very  regularly  ronndcil,  broadest  at 
the  npperllmltof  the  ocellar  field,  but  scarcely  narrower  on  the  sides  above  it,  scarcely 
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broader  than  higli,  the  summit  broadly  rounded  ;  deepest  below  the  front,  scarcely  ap 
pressed;  sutures  narrowly  im|)ressed,  trianffle  ooiisideral)ly  liiglier  th.an  broad,  extend- 
ing about  thrce-flfths  way  up  the  front ;  head  covered,  esi)ecially  on  upper  half,  with 
rather  distant,  small,  conical  warts  bearing  a  not  very  long,  moderately  stout  hair, 
and,  especially  on  lower  half,  with  numerous  minute  warts  each  bearing  a  not  very  long, 
delicate  hair,  .\ntennae  with  tlie  first  joint  very  plump  and  short,  the  second  exceed- 
ingly short,  scarcely  discernible,  the  third  as  large  as  the  second  and  as  long  as  broad, 
the  fourth  exceedingly  minute.  <)celli  six  in  number,  the  four  prominent  ones  arranged 
exactly  as  in  Pieris,  with  the  impressed  line  in  front  of  them,  the  fifth  behind  and  a  lit- 
tle above  the  first  and  as  f.ar  removed  from  it  as  tlie  third  from  the  fourth,  the  sixth  be- 
hind tlie  row  and  at  equal  distances  from  the  first  and  fourth,  with  which  it  forms 
sliglitly  more  tlian  a  right  angle.  Labrum  large  and  moderately  broad,  the  front  ex- 
cised in  tlie  middle  Ijy  the  meeting  of  the  well-rounded  curves  which  border  the  front 
of  each  lateral  half.  Mandibles  rather  small,,  moderately  broad,  not  stout,  the  edge 
strongly  curved,  dentate  above,  denticulate  below,  the  teeth  not  very  delicate,  tliough 
small.  Maxillary  palpi  exceedingly  short,  the  joints  all  much  shorter  than  broad. 
Spinneret  very  small,  short  and  tapering. 

Body  nearly  uniform  throughout,  though  tapering  to  an  exceedingly  slight  degree 
toward  either  end,  the  segments  divided  by  slightly  imjiressed  transverse  Hues  into 
sections,  of  which  there  are  five  on  the  second  and  third  thoracic  and  first  abdominal 
segments,  six,  of  which  the  first  is  largest,  on  the  second  to  sixth  abdomin.al  seg- 
ments, three  or  four  only  on  the  seventh  and  eighth  abdominal  segments;  each 
section  is  furnished  with  a  transverse  row  of  small  conical  warts  pretty  regularly 
disposed,  each  bearing  either  a  short,  stout,  equal  iDristle,  often  scarcely  longer  than 
itself  and  abruptly  docked,  or  a  moderately  long,  tapering  hair;  besides,  the  liody  is 
thickly  clothed  with  very  minute  warts,  bearing  each  a  short,  very  delicate  hair;  the 
posterior  edge  of  the  last  segment  is  produced  backward  a  little  at  the  outer  angle  and 
armed  with  a  number  of  hair  bearing  warts.  Spiracles  small,  scarcely  half  as  long 
again  as  broad.  Legs  pretty  long,  stout,  tapering,  the  joints  moniliform,  the  last  two 
a  little  appressed,  tlie  claw  very  small  and  delicate,  slightly  curving,  heeled  at  the 
base.  Prolegs  pretty  large,  moderately  stout  and  plump,  tapering  somewhat  and  regu- 
larly, each  armed  at  the  tip  with  twenty  to  twenty-four  booklets,  ^vhich  are  not  very 
long,  rather  stout,  tapering,  not  greatly  curved,  bluntly  pointed  and  arranged  in  a 
double  and  in  the  middle  of  each  series  a  triple  row  in  a  gentle  curve. 

Chrysalis.  The  head  is  well  rounded,  the  central  prominence  conical,  bluntly  pointed, 
no  longer  than  broad,  stout;  the  prothorax  bears  on  its  anterior  edge  a  pair  of  small, 
conical,  bluntly  pointed,  forward  directed,  subdorsal  tubercles,  nearly  twice  as  long  as 
broad,  projecting  over  the  extreme  base  of  the  antennae.  Median  ridge  of  thorax  high, 
especially  on  tlie  mesonotum,  where  it  is  pretty  strongly  compressed  and  elevated  into 
an  angular  pi'ojection  in  the  middle,  the  front  slope  of  which  is  nearly  straight,  tlie 
posterior  at  a  little  more  than  a  right  angle  to  it  and  slightly  convex,  only  a  little  raised 
above  the  direction  of  the  whole  dorsum  of  body  behind.  The  lower  surface  from 
eyes  to  wing  tips  is  nearly  straight,  continuous  with  the  ventral  surface  of  abdomen  ; 
the  sides  of  the  wings  straight  and  parallel,  the  basal  wing  tubercle  much  as  in  Pieris, 
but  a  little  and  narrowly  protuberant.  From  the  upper  border  of  the  eye  a  slight  ridge 
runs  backward  in  a  straight  course  through  the  basal  wing  tubercle  toward  but  not  to 
the  upper  posterior  portion  of  the  wing.  First  three  abdomin.al  segments  very  broadly 
rounded  above,  just  within  the  edges  of  the  wings  furnished  on  either  side  from  the 
base  of  the  second  segment  backward  with  strongly  compressed,  somewhat  divergent 
ridges,  elevated  to  a  little  tooth  at  the  anterior  limit  of  the  third  segment  and  beyond 
this  forming  a  distinct  and  slender  but  not  greatly  elevated  suprastigmatal  ridge  reach- 
ing to  the  sides  of  the  cremaster;  a  median  carina,  distinct  but  not  greatly  elevated 
on  the  fourth  and  succeeding  abdominal  segments ;  the  sides  between  the  ridges  well- 
rounded.  Preanal  button  much  as  in  Pieris,  the  apical  tubercles  broad  oval,  greatly 
depressed  and  recumbent.  Cremaster  viewed  from  above  long  and  rather  slender, 
tapering  considerably,  twice  as  long  as  the  medium  breadth,  channelled  longitudinally 


rii'.r.ixAi::  •iiir.  (iknus  i'ontia.  1159 

with  a  iiieilian  groove  whicli  widens  aiul  deepens  apically,  making  tlie  wliolc  se^iiunt 
apponr  doubly  conk-al,  the  two  sides  exlendlm:  shortly  tioyoiid  the  niiddlo  ;  on  a  side  view 
ratluT  sliMulrr,  ciiuiil.  bent  somowbat  downward ;  the  apical  tlehl  is  transverse,  slen- 
der, holloweii  in  the  ndddlc  above,  otherwise  stral{;ht,  the  hooklets  scattered  over  the 
whole  under  surface  of  the  apical  edjie  and  above  in  tlie  middle ;  the  hooklets  are 
rather  distant,  not  lonj;,  the  stems  slender,  slijfht,  curved  .anil  c<iual,  exceplinf;  near  the 
apical  portion,  which  is  greatly  expanded  and  domed,  curved  over  as  in  Pieris,  but 
with  the  sides  of  the  expanded  portion  curved  downwards  and  angulatcd. 

This  genus  is  conunoii  to  liotli  worlds  and  almost  exclusively  confined  to 
north  temperate  regions.  In  tiic  Old  World,  however,  it  reappears  in 
southern  Africa,  a  single  species  having  long  been  known  from  the  Cajje 
of  Good  Hope.  In  the  New  World,  on  the  other  hand,  it  is  replaced  south 
of  the  tropics  bv  a  closely  allied  genus  which  is  rather  numerously  repre- 
sented. In  liotii  tlic  Old  and  New  A\'orld,  Pontia  stretches  from  ocean 
to  ocean.  l)ut  in  liic  fornu'r  it  is  mucii  more  aliundant  in  species.  In  both 
it  extends  from  the  30th  to  the  (iOth  degrees  of  latitude.  Only  one  species 
reaches  the  confines  of  New  England. 

The  butterflies  are  scarcely  larger  than  in  Pieris,  but  have  more  pointed 
fore  wings.  Like  them,  they  are  white  but  more  extensively  spotted  with 
dee])  brown  :  the  fore  wings  have  a  broad  bar  at  the  tip  of  the  cell  and 
midway  between  this  and  the  outer  border  a  widely  interrupted  transverse 
series  of  similar  but  smaller  spots  ;  the  outer  border,  especially  the  upper 
half,  is  also  more  or  less  distinctly  margined  with  triangular  (fre(|uently 
confluent)  spots  seated  in  the  interspaces;  these  occur  more  often  in  the 
female  than  in  the  male.  The  hind  wings  have  similar  markings,  at  least 
in  tiie  female,  but  they  are  much  less  distinct  and  the  extra-mesial  band  is 
generally  continuous,  narrow'  and  zigzag.  Tlie.se  markings  are  repeated, 
generally  less  distinctly,  beneath. 

The  species  vary  in  the  number  of  their  generations,  some  being  single, 
some  double,  and  at  least  one — our  eastern  American  species — triple 
brooded.  The  spring  generation  of  the  polygoneutic  species  is  always  more 
delicately  marked  than  the  later-  butterflies  and  has  sometimes  been  de- 
scribed as  specifically  distinct.     The  insects  winter  in  the  chrysalis  state. 

These  butterflies  differ  greatly  from  those  of  Pieris  in  their  rapid  and 
dashing  flight;  at  least  this  is  true  of  the  Alpine  species  of  Europe,  which, 
on  this  account,  is  very  difficult  to  captiu-e,  appearing  suddenly  and  as 
quickly  passing  out  of  reach.  Meyer  Diir  writes  that  the  flight  of  the  most 
common  Eiu-opean  species  is  just  as  restless  and  rapid  ;  and  Doublcday 
remarks  :  "daplidice  and  protodice  have  a  quicker  flight  [than  the  species 
of  Pieris]  and  the  latter  [protodice],  as  far  as  I  have  observed,  is  never 
seen  playing  in  groups  and  ascending  into  the  air  as  brassicae  and  raj)ac  are 
often  seen  to  do"  (Gen.  diurn.  Lep.,  i :  44) .  The  caterpillars  feed  singly  on 
Cruciferae,  sometimes  doing  considerable  damage  to  cidtivated  plants,  for 
they  are  voracious  feeders  and  mature  rapidly. 
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The  eggs  are  soiuewliat  slenderer  than  in  Pieris,  being  tall,  largest  just 
below  the  middle,  truncate  at  both  extremities,  but  fully  twice  as  broad  iit 
base  as  at  tip. 

The  caterpillars  are  of  the  same  form  as  those  of  Pieris,  but  are  more 
distinctly  pubescent  and  are  striped  longitudinally  with  alternating  and 
equal  dark  and  pale  bands  often  of  highly  contrasting  and  vivid  colors. 

The  chrysalids  also  resemble  those  of  the  genus  Pieris  in  their  general 
form,  but  the  back  has  less  prominent  angulations  on  the  middle  of  the  thorax 
and  the  sides  of  the  abdomen,  the  frontal  projection  is  less  marked,  and  the 
color  is  darker  and  generally  more  uniform. 

One  of  the  ten  fossil  butterflies  known  from  the  European  tertiaries 
(Pierites  freyeri  Heer)  belongs  with  very  little  doubt  to  this  genus,  and 
with  one  exception  is  the  sole  representative  of  the  tribe  known  from  the 
ancient  world. 


EXCURSUS  XLV.— COSMOPOLITAN  BUTTERFLIES. 

Throu.L'h  the  sunny  summer  sky,  Fri<rhtencd  then  \>\  fading;  liitht, 

Came  a  sailing  BuiterHy:           "  Anil  the  softly  gatherinfi;  Night, 

Wings  that  seemed  with  jewels  set,  She  would  chase  the  Hying  Day, 

Gleams  of  rose  and  violet;  So  she  stops  to  ask  theWay — 

Bars  of  black  in  velvet  fold  Lights  upon  a  swinging  nest, 

Bright  with  glints  of  dusky  gold ;  "Right  or  left?   which  way  is  West?" 

Dancing  through  the  sweet  sunshine,  And  a  young  Bird  answers  low — 

Glad  with  clover's  ruddy  wine !  "On— towards  the  sunset's  glow  ! 

Stopping  just  to  gaylysip  "But  just  say,  before  you  fly, 

The  wild  pansy's" purple  lip,  Is  it  beautiful — the  sky? 

Or  to  softly  swing  and  rest  "Shall  I  see  it,  do  you  know? 

On  an  apple-t)lossom's  breast.  Tell  me  that,  before  you  go !" 

Or  to  steal  the  fluffy  gold  So,  ere  her  bright  wings  she  spread, 

That  the  buttercups  do  hold.  This  is  what  she  softly  said: 

Or  to  watch  the  blossomin"  grass  "Yes,  oh  yes !  on  some  glad  dawn. 

Ripple,  when  the  light  winds  pass !  Wlien  Night's  stars  are  dimmed  and  gone. 

But,  still  sailing  on  and  on,  "Look  straiglit  up  into  the  sky, 

Till  she  finds  the  sunshine  gone ;  Fearless  spread  your  wings— then,  fly  \" 
So  she  fluttered  from  the  nest. 
Seeking  still  the  yellow  West! 

Maugaret  Dkland.—  The  Bird  and  the  Butterfly. 

Strictly  speaking,  there  is  no  such  thing  as  a  cosmopolitan  butterfly ; 
yet  there  is  one  species,  Vanessa  cardui,  which,  as  we  have  seen  in  an 
earlier  part  of  this  work,  may  well  merit  that  name,  since  it  is  found  in 
every  quarter  of  the  globe  with  the  exception  of  the  arctic  regions,  a  part  of 
South  America  and  most  of  the  West  India  Islands  ;  there  are  also  other 
butterflies  whose  recent  extension  naturally  leads  to  the  inquiry  what  should 
prevent  their  spreading  over  the  entire  globe,  or  what  are  the  elements  that 
enable  a  butterfly  to  gain  and  maintain  a  foothold  in  so  many  diverse  re- 
gions. 

Let  us  look  for  a  moment  at  the  peculiarities  of  distribution  of  this  nearly 
cosmopolitan  butterfly.  It  belongs,  as  we  have  already  pointed  out,  to 
a  subdivision  of  the  genus  Vanessa,  to  which  we   have  applied  the  name 
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Neopyrameis,  tho  members  of  which  (witli  tlio  sole  exception  of  this 
cosmopolitan  member)  are  all  found  exclusively  in  the  New  World  ;  while 
the  antithetical  section.  Pvraineis  (with  the  single  exception  again  of  one 
member  found  both  in  Europe  and  the  Fnited  States)  is  exclusively  con- 
fined to  the  Old  World.  Judging  from  this  fact  we  may  venture  to 
assert  with  considerable  confidence  that  this  cosmopolitan  l)utterfly  origi- 
nated in  America.  Yet  it  is  just  on  this  continent  that  its  distribu- 
tion is  the  most  limited  !  It  is  known  in  only  a  comparatively  small 
portion  of  South  America  and  occurs  on  none  of  the  West  India  Islands, 
witii  the  exception  of  Cuba  where  it  is  rare.  The  cause  of  this  limitation 
cannot  be  attributed  to  the  food  plant  of  the  caterpillar ;  for  the  thistles 
upon  which  it  lives  are  quite  as  abundant  in  these  regions  as  in  many 
others  which  it  has  invaded,  certainly  sufficiently  abundant  for  all  its  uses. 
Nor  can  the  heat  of  the  tropics  be  placed  as  a  difficulty  in  the  way,  since 
there  is  no  place  where  it  flourishes  more  abundantly  than  in  the  tropics 
and  subtropics  of  the  Old  World,  repeated  invasions  of  Europe  by  hordes 
from  the  south  where  they  had  outgrown  their  opportunities  being  already 
on  record. 

Assuming,  then,  America  to  have  been  its  original  home,  it  would  seem 
as  if  we  might  fairly  conclude  that  a  butterfly  of  a  dominant  type,  after 
its  distribution  in  the  region  of  its  birth  had  reached  its  limits,  the  balance 
between  the  competitors  in  the  struggle  for  existence  being  fairly  struck, 
on  being  introduced  into  a  new  world,  where  it  had  to  contend  in  the 
struggle  for  supremacy  with  none  of  the  members  of  its  own  restricted 
group,  which  had  stood  in  its  way  in  its  native  home,  would  suddenly  find 
that  it  had  reached  a  region  ready  for  conquest  and  would  spread  therein 
with  such  success  as  to  completely  overrun  that  division  of  the  world. 

That  this  is  a  probable  picture  of  events  which  actually  transpired  in 
this  instance,  the  result  of  which  we  see  to-day,  is  rendered  more  probable 
by  other  events  which  have  taken  place  under  our  very  eyes,  which,  though 
not  strictly  parallel,  seem  to  have  a  lesson.  Pieris  rapae,  originating  in 
the  Old  World  among  a  circle  of  relatives  far  greater  than  exists  in  North 
America,  relatives  whose  natural  food  plant  is  precisely  its  own,  has 
been  suddenly  transported  to  America,  where  the  group  to  which  it  belongs 
is  much  more  poorly  represented  in  species,  all  feeding  upon  plants  of  the 
same  family  ;  now  though  there  are  among  them  species  of  the  genera 
Pontia  and  Pieris  having  intimate  relationship  with  forms  which  have 
more  or  less  successfully  contended  with  rapae  in  their  own  home,  the  inex- 
perience of  the  American  species  with  such  a  rude  antagonist  has  made 
them  no  match  for  it ;  so  that  in  the  mere  quarter  of  a  century  since  its  intro- 
duction it  has  spread  over  half  the  territory  of  the  United  States,  doing  now 
vastly  more  injury  than  all  the  others  of  its  own  tribe  combined  and  con- 
tending   with    them    so    successfidly    that   their   scarcity   where   formerly 
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abundant  itj  everywliorc  noticed.  In  tliis  latter  instance  commercial 
agencies  are  amply  sufficient  to  explain  the  introduction  of  this  butter- 
fly into  our  country.  It  is,  however,  an  insect  dependent  upon  a  group 
of  food  plants  which  forbid  its  passage  into  the  tropics  and  so  will  ])revent 
its  spread  over  more  than  the  north  temperate  zone. 

It  is  plain  that  no  butterfly  can  become  cosmopolitan  whose  caterpil- 
lar does  not  feed  upon  plants  found  in  all  quarters  of  the  globe.  Yet 
this  is  plainly  not  a  sufficient  cause  for  distribution.  As  a  proof  of  this  it 
may  be  pointed  out  that  one  of  the  most  polyphagous  of  our  butterflies, 
Jasoniades  glaucus,  which  has  an  usually  extended  distribution  in  North 
America,  where  it  has  several  allies,  has  never  become  cosmopolitan  ; 
while  plants  to  whicli  it  might  easily  adapt  itself  are  found  in  every  quarter 
of  the  globe.  Moreover,  the  alliances  of  the  genus  are  wholly  with  tropical 
American  forms  and  its  ancestors  unquestionably  originated  in  that  part  of 
the  world.  Yet  the  genus  is  not  found  in  tropics.  Nor  has  it  ever  spread 
to  the  Old  World  ;  at  the  same  time  there  are  other  genera  of  the  same 
tribe,  not  distantly  related,  which  do  possess  members  in  both  the  New  and 
Old  Worlds,  whose  food  is  of  a  much  more  restricted  range  ;  such  are  the 
genera  Iphiclides  and  Papilio. 

We  have  another  instance  of  possible  cosmopolitanism  which  is  perhaps 
more  remarkable  than  any  of  the  others,  in  the  spread, \nown  to  be  recent, 
of  Anosia  plexippus,  which  feeds  only  upon  Asclepiadaceae,  a  group  of 
plants  found  all  over  the  world  in  temperate  and  torrid  regions.  It  is 
remarkable,  because  Anosia  belongs  to  a  section  of  the  subfamily  nearly  all 
whose  other  membei's  belong  to  the  Old  World,  and  yet  it  is  in  the  Old 
World  that  it  is  now  achieving  its  success.  In  ancient  times,  some  oflTshoot 
of  the  Old  World  type  found  its  way  to  the  new  continent,  spread  and  multi- 
plied, so  long  a  time  ago  as  to  have  now  become  differentiated  into  several 
different  species  and  genera,  one  of  which,  reintroduced  through  commercial 
agencies  into  the  home  of  its  forefathei-s,  bids  fair  to  rival  its  ancient  allies. 
Here  then  we  have  a  butterfly  which  may  yet  become  as  cosmopolitan  as 
Vanessa  cardui  is  to-day,  or  only  less  so  from  its  inability  to  perpetuate 
itself  in  regions  with  severely  cold  winters. 

I  do  not  find  among  our  butterflies  any  otiier  which  seems  to  me 
likely  to  aspire  to  similar  honor.  But  it  may  be  pointed  out  that  Pieris 
rapae  is  by  no  means  so  destructive  in  Europe  as  is  another  butterfly  of 
the  same  gi-oup,  Mancipium  brassicae,  whose  caterpillars,  being  semigrega- 
rious,  are  capable  of  much  more  mischief.  Should  this  butterfly  be  trans- 
ported to  America  (audits  chances  of  such  transportation  seem  to  be  equally 
good  with  those  of  Pieris  rapae),  it  would  probably  outdo  the  ravages  of 
Pieris  rapae  and  spread  as  far  as  it. 

Considering  the  relative  abundance  in  individuals  of  the  species  of  Eho- 
doceridi    above   that  of  any  other   tribe   of  butterflies,   the  prevalence   of 
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•Eurvmi  in  tlio  nortli  tenipenitc  regions  ami  of  Callidryades  in  the 
tropici  of  the  New  World,  it  Hceiiis  a  little  surprising  that  we  have  among 
them  no  single  species  whieii  has  a  range  at  all  extraordinary,  and  no 
example  of  widespread  distrihiition  through  two  hemispheres.  At  least 
such  must  1)0  the  judgment  of  one  who  cannot  look  upon  two  forms  having 
an  entirely  dilforont  development  in  two  hemispheres,  as  holding  any  right 
to  be  eonsidered  otherwise  than  as  now  distinct  species.  But  there  are 
others  who  claim  an  identity  of  species  between  some  of  the  forms  of 
Eurymus  on  the  two  northern  continents.  In  one  case,  indeed,  it  would 
appear  that  one  of  our  common  species  of  Eurymus,  E.  philodice,  was 
introduced  by  some  accident  into  England,  and  flourished  there  for  a  brief 
wliilc,  l)ut  speedily  became  extinct. 

It  seems  almost  eipially  surprising,  considering  the  dependence  of  in- 
sects upon  their  food  plants,  that  we  find  not  a  single  instance  of  any  re- 
markable distribution  among  butterflies  feeding  in  their  caterpillar  state 
upon  Leguniinosae  or  upon  grasses,  although  a  very  considerable  number 
of  i>utterflies  affect  these  particular  groups.  It  is,  therefore,  plain  that 
besides  the  universal  distribution  of  its  larval  food  plant,  something  more 
is  needed  to  open  before  any  butterfly  the  possibilities  of  a  cosmopolitan 
life. 


The  spring  brood. 


PONTIA  PROTODICE.— The  chequered  white. 

[The  chequered  white  (Scuddei-) ;  tlio  soiitliftrii  cabbage  butterfly  (Uiley) ;  cabbage  butterfly 

(Ross);  l)orilered  white  butterfly  (Maynard).] 

Pieris  prntodice  Boisd.-LeC,  Liip.  Ani6r.  Figured  also  by  Glover,  111.  K.  A.  Lep.,  pi. 

sept,   4*46,  pi.  17,   figs.  1-3  (1830);-Boisd.,  2,  flg.  G  (3  figs.);  pi.  27,  figs.  11-12;  pi.  H,  fig. 

Spec.  g6n.  L6p.,  i:5i3  (1836)  ;—D'Urb.,  Can.  7(ined.). 
nat..  ii:  347-348,  pi.  6,  figs.  3-5  (1857);  v:243 

(1860) ;— Scudd.,    Proc.   Bost.  soc.   nat.  hist.,  PONTIA  PROTODICE  VERNALIS. 
viii:  180-181   (1861); —  Morr.,   Syu.    Lep.  N. 
Amer.,  17,  317-318  (1862);— Reak.,  Proc.  cnt. 

soc.  Philad-vi:  133  (1866);— Pacli.,  Guide  ins.,  Pieris    vernalis    Edw.,    Proc.    ent.    soc. 

249-50  (186.S) ;— Riley,  Rep.  ius.  Missouri,  ii:  Philad.,    ii:501-£02  (1864);  Butt.  N.  Amer., 

104-105,   figs.  72-74  (1870);  Am.  ent.,  ii:  77,  i,  Pieris  2,  figs.  1-4  (1871) ;— Real;.,  Proc.  ent. 

figs.  53-55  (1870);Rep.  U.S.  dep.agric,  1883,  soc.  Philad.,  vi :  132  (1866). 

114-115,  pi.  10,  figs.  2-4  (1883)  ;—Glov.,  Rep.  Pieris  iirotodice  var.  vernalis  Edw.,  Cat. 

U.  S.  dep.  agric,  1870.  79-80,  fig.  .38  (3  figs.)  Lep.  Araer.,  13  (1877). 

(1870) ;— Bean,  Can.  ent.,  ix  :  201-203  (1877) ;—  Pieris  calyce  Edw.,  Trans.  Am.  ent.  soc. 

French,   Rep.  ins.  III.,  vii:  141-143.  figs.  32-33  iii :  189  (1870). 
(1878);  Butt.  east.  U.  S.,   107-110,  figs.  23-25 

(1886);— Thoni.,  Rep.  ins.  111.,  ix  :  25,  figs.  5-6  pontia  protodice  protodice. 
(1880)  ;-MiddI     Rep    ins.  111.    x :  76,  figs.  7-8 
(1881);— Coq.,  ibid.  178.  fig.  74(1881)  ;—Mayn., 

Butt.  N.  Engl.,  48,  pi.  5,  figs.  65, 65a  (1886).  Pieris  protodice  Boisd.-LeC.  (as  above). 

S'Jiicfiloe protodice  Scadd.,  Syst.  rev.Am.  Pieris  occidentalis  Reak.,  Proc.  cut.  soc. 

butt.,  42  (1872).  Phil.,  vi:  133-1.34  (1866);— Mead,   Psyche,  ii: 

Pontia  protodice  Scudd.,  Butt.,  153,  figs.  26,  184  (1878) ;— H.  Edw.,  Ent.  am.,  iii :  162  (1887). 

135, 136  (1881).  Pieris     nasturtii    Edw.,    Proc.   ent.  soc. 

Papilio  Abb.,  Draw.  ins.  Geo.  Brit.  Philad.,  ii :  501  (1864). 

Mus.,  vi:  19,  figs.  77,  78  (ca.  1800).  (Not  Pieris  nasturtii  Boisd.) 
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To  the  gav  i^ardiiis  his  uustaid  desire 
Uiin  wholly  caried,  to  refresh  his  sprights: 
There  lavish  Nature,  in  her  best  attire, 
I'owres  forth  sweete  odors  and  alluring  slights. 

Spenser. — Muiopotmos. 

Imago  (7:  1,  2;  16;  1,  2).  Head  covered  above  with  dull,  white  hairs,  scarcely 
tinged  with  yellowish  and  with  many  intermingled  rather  longer  ijlack  hairs,  those  on 
the  front  of  the  head  mostly  collected  in  longitndinal  rows  directly  in  front  of  each  an- 
teuna;  behind  the  eye  furnished  with  many  white  scales,  mingled  above  with  black. 
Basal  aud  middle  joints  of  palpi  white,  the  apical  half  of  the  middle  joint  with  a 
jnedian  black  streak  on  the  sides;  apical  joint  black,  white  within  and  on  the  lower 
half  of  the  sides  towards  the  base;  inferior  fringe  white,  overlaid  externally  by  black 
hairs  which  are  abundant  toward  the  tip,  but  disappear  before  the  base.  Antennae 
blackish  brown,  heavily  marked  with  white,  especially  on  tlie  basal  half  of  eacli  joint 
outwardly  above  and  on  the  apical  third  of  the  inner  and  outer  side  below;  beneath 
naked,  luteons,  narrowly  interrupted  at  the  incisures  with  white  scales;  club  black,  or 
blackish,  its  inner  edge  blackish  fuscous,  the  apical  joint  whitish,  tinged  with  Inteous ; 
tongue  blackish  fuscous,  dark  castaneous  at  the  base. 

Thorax  covered  above  with  pale  bluish  gray  hairs,  becoming  iron  gray  at  the  pos- 
terior extremity  of  the  thorax;  beneath  with  dirty  white  scales  and  hairs;  legs  the 
same,  the  whitish  scales  becoming  very  thin  on  the  tarsi,  showing  a  dull  luteo-fnscous 
base;  spines  luteous,  pale  on  the  tibiae;  spurs  yellowish,  dusky  .at  the  extreme  tip; 
claws  and  other  appendages  uniform  luteous. 

Wings  above  white,  occasionally  very  slightly  tinged  with  yellowish ;  fore  vjings 
either  flecked  at  the  extreme  base  more  or  less  heavily  with  black  scales  mostly  over- 
laid by  white  ones,  the  basal  half  of  the  costal  border  dusted  inconspicuously  with 
gray  ( (? ) ,  or  flecked  not  very  heavily  with  griseous  at  the  base  of  tlie  wings  at  least  as 
far  as  the  flrst  divarication  of  the  median  or  even  to  the  extremity  of  the  cell,  extending 
also  over  the  basal  half  of  the  costal  margin  (  ? ) ;  at  the  extremity  of  the  cell  is  a 
broad,  transverse  bar,  running  from  the  first  superior  subcostal  nervule  to  the  median 
nervure,  its  inner  edge  reaching  the  very  base  of  the  subcostal  nervule  above  and  the 
second  divarication  of  the  median  nervure  below  ;  the  nervures  are  traced  in  whitish 
as  they  pass  through  it  and  the  vein  closing  the  cell,  passing  through  its  middle,  is 
generally  flecked  with  grayish.  A  little  nearer  the  tip  of  the  wing  than  the  bar  just 
described  is  a  curving  broken  series  of  similarly  colored,  sometimes  less  distinct 
mai'kings ;  the  uppermost  depends  from  the  costal  margin,  is  parallel  to  the  middle 
costal  bar  and  reaches  fully  (  5 )  or  scarcely  ( J )  to  the  lowest  subcostal  nervule;  in 
the  ij  it  is  generally  much  less,  in  the  $  generally  much  more  than  half  as  broad  as 
the  middle  costal  bar,  blacker  and  yet  more  powdery  in  the  J  than  in  the  ? ,  and  in 
the  latter  extending  toward  the  apex  of  the  wing  above  the  third  superior  subcostal 
nervule;  in  the  middle  of  the  outer  four-fifths  of  the  upper  median  interspace  aud  the 
middle  of  the  outer  two-thirds  of  the  medio-submedian  interspace  are  other  spots  in 
continuation  of  this  series,  besides  which  there  are  some  clustered  scales  in  the  sub- 
costo-median  interspace,  often  absent  from  the  ^ ,  usually  extending  nearly  across  the 
interspace  in  the  $  ;  and  in  the  lower  median  interspace  sometimes,  especially  in  the 
?  ,  a  few  scales  in  a  slender,  transverse  line;  the  spot  in  the  medio-submedian  inter- 
space is  generally  more  or  less  clouded  or  obsolete  in  the  (J  and  is  sometimes  extended 
to  the  inner  border,  especially  In  the  ? ,  where  it  often  extends  along  the  border 
toward  the  base  with  griseous  fleckings ;  the  outer  margin  is  generally  marked,  espec- 
ially above,  with  a  most  delicate  fuscous  line  and  the  extremities  of  the  subcostal  and 
median  nervules  terminating  on  that  margin,  excepting  the  lowest  median  in  the  (J, 
are  bordered  rather  slenderly  or  somewhat  broadly  with  blackisli  ( <J  ) ,  or  very  broadly 
so  as  to  become  concurrent  with  blackish  fuscous  (  ? ),  generally,  especially  in  the  g  , 
more  broadly  next  the  costal  than  toward  the  inner  border ;  in  tlie  ^  the  spots  are  some- 
times confined  to  the  very  apex  of  the  wing  and  seldom  reaches  half  way  to  the  submar- 
ginal  spots ;  in  the  $  they  are  usually  oval  or  roundish  and  usually  run  into  the 
submarginal  spots.  Fringe  white,  interrupted  at  the  nervure  tips  on  the  upper  half  of  the 
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witiifs,  especially  in  the  $,  witli  blnckish  Ijrowii.  Jlirui  ici'nf/s  lleckctl  at  the  base  as 
oil  the  fore  winsrs,  but  passing  In  'nearly  all  specimens  in  a  broad  stripe  alon-;  the 
median  nervnre  beyond  the  llrst  divarication,  more  broadly  and  rather  more  heavily  in 
the  ?  than  in  the  (f.  Jnst  above  the  extremity  of  the  upper  subcostal  nervule,  the 
costal  margin  is  bordered  by  a  few  ariseons  scales,  often  obsolete  in  tlie  (J ,  "{eneraUy 
heavy  in  the  ?.  Kxceptini;  tlieso  marl<in;;s  and  a  delicate  dusky  line  often  edging  the 
outer  border,  the  wings  are  generally  devoid  of  markings  in  the  (J  ;  sometimes,  how- 
ever, a  few  scattered  scales  in  the  costal  interspaces  ami  very  rarely  a  few  scales 
flecking  the  extrenuties  of  the  nervnies  mark  the  position  of  tlio  markings  otherwise 
peculiar  to  the  ?,  namely,  a  submarginal  zigzag  band,  occasionally  partially  ob- 
solete, of  the  same  color  as  the  markings  of  the  fore  wings,  crossing  the  middle  of 
the  outer  two-Ufths  of  the  wing,  parallel  to  the  outer  border,  the  angulations  nearest 
the  outer  border  occurring  on  the  ncrvules  and  there  joining  a  scries  of  marginal 
spots  similar  to  but  rather  smaller  than  those  of  the  fore  wings  and  thus  enclosing 
large  pyriform  or  lozenge  shaped  white  spots:  in  addition  tlio  nervures  are  sometimes 
wholly  tleckcd  ratlier  broadly  but  faintly  with  griseous  scales,  l)iit  most  conspicuously 
in  the  median  area.     Fringe  white. 

Beneath  of  the  same  white  as  the  upper  surface.  Fore  icings  with  the  nervures  on 
the  apical  fourth  of  the  wing  occasionallybroadly ,  but  seldom  deeply,  tinged  with  green- 
ish yellow;  a  slight,  similar  hue  is  sometimes  found  at  the  tip  of  the  coll;  more  com- 
monly the  same  apical  nervures  are  narrowly  edged  with  dusky,  although  never  to  the 
same  extent  as  above;  the  other  markings  of  the  upper  surface  are  repeated  beneath, 
generally  a  very  little  more  broadly;  they  are  usually  less  distinct,  being  more  or  less 
sprinkled,  excepting  the  median  and  sometimes  the  medio-snbmedian  ones,  with  whit- 
ish scales,  occasionally  forming  in  the  spot  at  the  tip  of  the  cell  a  distinct  grayish  spot 
within  the  dark  one;  outer  margin  sometimes  very  narrowly  and  very  inconspicuously 
edged  with  grayish.  Hind  icings  sometimes  wholly  immaculate,  excepting  a  few  scat- 
tered gray  scales  bordering  the  pale  yellow  nervule  closing  the  cell,  a  faint  cluster 
crossing  the  upper  subcostal  nervule  just  below  the  tip  of  the  costal  nervnre  and  a  sim- 
ilar bent  cluster  a  little  before  the  middle  of  the  outer  two-thirds  of  the  lower  subcostal 
interspace;  usually,  however,  and  especially  in  the  ?  ,  these  latter  markings  are  much 
more  distinct  and  form  a  part  of  a  transverse,  zigzag  series  of  connected,  bi-oad  and 
powdery,  arrow-shaped  spots,  formed  either  of  greenish  gray  scales  or  of  blackish  scales 
on  a  greenish  yellow  ground,  subparallel  to  the  outer  border,  the  outer  extremities  of 
which  reach  the  border  at  the  nervule  tips,  and  the  inner  extend  along  the  interspaces 
more  than  half  way  to  the  extremity  of  the  cell.  In  addition,  all  the  nervures,  espec- 
ially those  surrounding  and  those  parts  of  the  others  which  lie  in  immediate  proximity 
to  the  cell  and  also  the  lower  median  nervule,  are  heavily  bordered  with  greenish  yel- 
low more  or  less  flecked  with  griseous ;  sometimes  the  griseous  fleckings  alone  remain  ; 
and  between  these  two  extremes  there  appears  to  be  every  grade  of  variation  without 
reference  to  geographical  distribution ;  in  the  specimens  which  are  most  heavily 
marked  the  outer  border  is  narrowly  edged  especially  near  the  nervnre  tips  with 
griseous:  fringe  white. 

Abdomen  above  black,  heavily  covered  at  the  base  with  iron  gray  hairs,  and  beyond 
thickly  with  dull,  pale  yellow  scales;  beneath  with  white  scales  becoming  yellow  at 
the  sides.  Upper  organ  of  male  appendages  (35  :  17,  18)  about  twice  as  long  as  broad, 
the  hook  tapering  a  little  more  rapidly  than  the  centrum  to  a  point,  reaching  the  poste- 
rior border  of  the  clasps ;  the  latter  angularly  rounded  behind  and  above,  the  basal  half 
of  the  upper  border  straight. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  ton^'ue,  9  mm. 

Smallest. 

Average. 

Largest. 

Smallest.  Average. 

Lar  gest 

22. 

5.6 
4.6 

23.5 
10.5 

6.0 

5. 

27.5 
12. 

7.2 

U. 

1    19.5              25.5 
9.                10.9 
5.25        '        6.75 
4.35               5. 

26.5 
1165 

hind  tibiae  and  tarsi., 
fore  tibiae  and  tarsi  .. 

7. 
5.4 

Described  from  28  3 ,  7  9 . 
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Dimorphic  forms.  The  above  description  is  drawn  up  entirely  from  1'.  p.  proto- 
dice.  r.  p.  ■\T.uN.\Li.s  differs  iu  being  decidedly  smaller,  the  largest  females  about  the 
size  of  the  smallest  males  of  P.  p.  protodice,  and  in  the  markings,  particularly  of  the 
under  surface  of  the  hind  wings  ;  these  have  all  the  ner  vures  ir.cre  brcodly  and  usuall 
more  heavily  banded  with  greenish  gray,  leaving  between  them  only  narrow,  more  or 
less  wedge-sliapcd  bars  of  white  Ix'fore  a  sharply  serrate,  narrow,  blackish  gray  band 
in  the  middle  of  the  outer  half  of  the  wing,  capping  marginal,  more  or  less  obscure, 
tall,  whitish  lunnles. 

Egg  (65:26).  Two  and  a  half  times  liigher  than  broad,  of  almost  equal  width 
from  a  little  above  the  base  to  the  middle  of  the  upper  half,  with  about  thirteen  to  fif- 
teen vertical  ribs,  all  reaching  the  summit;  surface  punctulate.  Only  alcoholic  speci- 
mens seen.     Distance  apart  of  vertical  ribs,  .12  mm. ;  of  cross  lines,  .03  mm. 

Caterpillar.  First  stage.  According  to  French  it  "is  of  a  uniform  orange  color, 
with  a  black  head." 

Last  stage  (76:7).  Head  (79 : -1:9)  very  pale  straw-colored,  the  posterior  half 
faintly  tinged  with  pale  purplish ;  in  the  centre  of  each  side  a  large  golden  yellow 
spot ;  the  whole  head  is  dotted  conspicuously  with  smaller  and  larger  blackish  ferru- 
ginous spots,  each  encircling  the  base  of  a  not  very  long  black  hair;  at  the  bottom  of 
the  triangle  four  are  arranged  in  a  transverse  row ;  antennae  pale,  the  apical  half  of 
the  third  joint  infuscated.  Ocelli  purplish,  broadly  annulated  with  black.  Mouth 
parts  pale,  the  tips  of  the  mandibles  blackish. 

Body :  the  whole  upper  surface  composed  of  alternating  stripes  of  bright  golden 
yellow  and  dark  greenish  purple,  sometimes  all  of  equal  width,  sometimes  the  darker 
bands  broader  than  the  others  ;  the  yellow  colors  form  laterodorsal  and  stigniatal  bands 
and  tliere  is  an  infrastigmatal  band  of  the  purple  color.  Beneath  dull  pale  greenish 
with  a  faint  purplish  tinge.  The  whole  bodv  is  abundantlj'  sprinkled  with  larger  and 
smaller  black  dots,  occurring  mostly  upon  the  darker  ground,  each  giving  rise  to 
a  rather  short,  black  hair.  Other  shorter  hairs  arise  from  numerous  other  minute 
warts.  Spiracles  luteous.  Legs  and  prolegs  of  the  color  of  the  under  surface,  thg 
claws  of  the  former  fuscous.  Length  of  body,  21-24  mm. ;  breadth,  3.5  mm. ;  breadth 
of  head,  2.25  mm.     Described  from  specimens  recently  immersed  in  glycerine. 

Chrysalis  (84:  (56,  67).  Specimens  recently  preserved  in  glycerine  are  yellowish 
red,  but  the  original  hue,  according  to  Riley,  is  light  bluish  gray;  the  color  is  more 
delicate  on  the  wings,  fainter  and  suffused  with  yellowish  on  the  lifth  and  succeeding 
abdominal  segments.  There  is  a  dorsal  j'ellowi.sh  line,  distinct  and  bright  on  the 
thorax,  faint  and  duller  on  the  abdomen;  there  is  also  a  faint,  bi-oad,  yellowish  (buff 
or  flesh  color  in  life)  laterodorsal  stripe  on  the  abdomen,  and  the  snpr.astigmatal 
carinae  on  the  same  are  distinctly  margined  with  yellow.  The  body,  excepting  the 
appendages,  is  furnished  with  scattered,  small  and  not  very  distinct  blackish  dots,  and 
with  the  following  larger  distinct  ones  :  at  the  apex  of  the  mesouotal  crest ;  usually 
one  in  the  centre  and  one  situated  anteriorly  on  or  next  to  the  suprastigmatal  carina 
of  the  fourth  and  succeeding  abdominal  segments ;  a  ventral  and  a  lateroventral 
series,  one  to  each  segment;  and  one  at  the  tip  of  the  dorsal  surface  of  the  cremas- 
ter.  The  wings  are  supplied  with  faint,  fuscous,  dendritic  markings,  the  veins 
marked  with  distant,  distinct  black  dots;  there  is  a  black  spot  on  the  basal  tubercle, 
and  the  joints  of  the  antennae  are  frequently  marked  in  the  same  way.  Spiracles  con- 
colorouswith  the  body.     Length  of  body,  17.5  mm.  ;  breadth,  4.5  mm. 

Distribution  (26  :  4).  The  Mississippi  valley  seems  to  be  the  metrop- 
olis of  this  butterfly,  but  it  occurs  from  ocean  to  ocean,  and  in  the  east 
throughout  most  of  the  Carolinian  and  AJleghani4n  faunas.  In  the  Rocky 
Mountain  region  and  on  the  Pacific  coast  a  form  prevails  which  has  been 
considered  I)y  some  as  a  distinct  species,  but  we  believe  has  not  been  found 
in  any  region  where  the  type  does  not  also  occur.      On   the  Pacific    coast 
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protoilice  is  recorded  from  British  Coiiinil>ia  (Edwards)  to  the  San  Joafliin 
valley  of  California.  It  has  l)een  found  in  tlio  Kofky  Mountain  region  in 
Colorado  everywhere  below  timber  (Iveakirt,  Mead), — Middle  ]*ark  (Put- 
nam), Denver,  Georgetown  (Mead),  Webber  Lake  and  Gray's  Peak 
(Osten  Sacken)  ;  Spring  Lake  (Putnam),  St.  George  and  Paragoonah, 
(Palmer),  Salt  Lake  (Graef),and  to  the  height  of  11 ,000' in  the  Wali- 
sateb  Mountains,  Utah  (Shepard),  tiie  Big  Horn  Mountains  and  ^lontana 
(P^lwards).  In  the  southwest  it  has  been  brought  from  Arizona  (Doll, 
Mead),  central  Texas  (Belfragc),  southern  Texas  (Aaron,  Lintncr),  and 
in  Mexico  beyond  our  borders  at  Kio  Verde,  Hacienda  de  Bledos  and 
Mount  Alvarez  (Palmer).  It  is  common  all  along  the  Gulf  coast,  but  in 
Florida  (Chapman,  Abbot)  and  even  in  Georgia  (Abbot),  is  reported  as 
very  rare,  and  it  does  not  a])poar  that  it  extends  any  distance  down  the 
Florida  peninsula.  In  the  northwest  it  has  been  found  as  far  north  as 
Belly  River,  a  branch  of  the  Saskatchewan,  by  Captain  Geddes,  was  brought 
from  Heart  River  and  the  Yellowstone  in  Dakota  by  Mr.  Allen,  and  found 
by  myself  at  the  mouth  of  the  Red  River  of  the  North  and  in  Minnesota. 
One  sjjecimen  lias  even  been  reported  by  Jenner  Weir  as  taken  at  Moose 
Factory,  but  perhaps  the  allied  species  nelsoni  was  mistaken  for  it.  In 
northern  Wisconsin,  according  to  Saunders,  it  is  "quite  common";  in 
Michigan,  "common,"  very  common  throughout  Ohio.  In  southern 
Ontario  it  was  not  uncommon  a  few  years  ago  but  has  since  become  a 
rarity  (Saunders),  and  has  even  been  taken  in  one  instance  at  Lachine  in 
the  \icinity  of  Montreal  by  Barnston  (fide  D'Urlian).  It  was  also  very 
common  one  year  at  Brockj)ort,  \.  Y.  (Bruce),  but  east  of  the  Alleghanies 
it  occurs  more  sparingly.  It  is,  however,  said  to  be  "usually  common"  in 
eastern  Maryland  (Uhler),  and  "common"  about  Philadelphia  (Blake)  ; 
in  New  Jersey  it  is  reported  from  Schooley's  Mt.  and  Redbank  (Reakirt), 
and  in  New  York  has  been  taken  on  Staten  Island  (Davis),  Long  Island 
(Graef,  Akhurst)  and  once  in  Newburgh  (Edwards). 

It  is  now  and  then  seen  in  New  England  and  is  occasionally  common  in 
some  of  the  warmer  parts  :  thus  Mr.  Emery  states  that  it  is  "sometimes 
abundant"  about  Springfield,  Mass.  where  Dr.  Dimmock  has  taken  it,  and 
Prof.  S.  I.  Smith  has  found  it  not  very  uncommon  about  New  Haven, 
Conn.  It  has  also  been  reported  from  Plantsville  (Shepard,  Mus.  Yale 
Coll.)  and  Blanford,  Conn.  (Hammer  teste  Faxon),  Newport,  R.  I.  (Hig- 
ginson),  Holyoke  "rarely"  (Dimmock),  Boston  (Scudder),  Braintree 
(Uhler,  Mus.  Comp.  Zool.)  and  Belmont,  Mass.  (ilaynai-dj. 

Abundance  and  haunts.  It  is  the  common  white  buttei-fiy  of  Mis- 
souri, wrote  Mr.  Riley  in  1870,  "sometimes  flitting  so  thickly  around  the 
truck  gardens  near  large  cities  as  to  remind  one  at  a  distance  of  the  falling 
of  snow.  It  often  proves  exceedingly  injurious."  But  writing  again  five 
years  ago  he  says  that  Pieris  rapae  has  now  taken  its  place  :   indeed  it  has 
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suffered  at  the  hands  of"  this  interloper  equally  with  the  nearer  relative  of  the 
latter,  Picris  oleracea.  In  the  west,  where  only  I  have  seen  it  abundant, 
it  flies  about  the  low  weeds  of  pastures,  waste  land  and  open  prairies,  but 
seeks  the  cultivated  field  for  egg-laying  and  is  fond  of  the  flowers  of 
buckwheat. 

Food  plants  and  habits  of  caterpillar.  The  caterpillar  has  been 
raised  by  Mr.  Saunders  upon  cabbage  (Brassica  oleracea)  and  by  Dr. 
Chapman  upon  wild  peppergrass  ( Lcpidiuni  virginicuni)  ;  it  undoubtedly 
feeds  also  on  other  Cruciferae,  for  Boll  states  that  in  Texas  it  feeds  from 
April  to  July  on  a  species  of  Thlaspi  and  turns  to  the  cultivated  plants 
only  after  the  death  of  the  former;  and  Dr.  Kirtland  remarks  that  "cab- 
bage or  turnip  fields,  or  waste  grounds  overrun  w^ith  the  shepherd's  purse" 
(Capsella  bursa-pastoris)  are  the  usual  resorts  of  the  butterfiy.  Glover 
records  it  on  turnip  and  Bean  on  mustard.  Riley  states  that  it  appears 
to  confine  its  ravages  more  closely  to  the  cabbage  than  our  other  white 
butterflies,  "but  is  occasionally  found  feeding  upon  the  turnip."  He  has 
also  found  it  doing  great  injury  to  sweet  alyssum,  A.  maritimum,  "com- 
mencing at  the  head  and  eating  down  to  the  base  of  the  plants.  We  have 
also  found  it  feeding  on  mignonette."  Mr.  Riley  once  found  a  chrysalis 
"fastened  to  a  stalk  of  the  common  horse  nettle  (Solanum  carolinense) 
which  was  growing  in  a  cemetery,  with  no  cabbages  within  at  least  a 
quarter  of  a  mile"  ;  doubtless  it  had  fed  on  other  Cruciferae.  Mr.  Beu- 
tenmuller  tells  me  that  he  has  taken  it  at  Camden,  N.  Y.,  on  a  species  of 
Erigeron,  one  of  the  Compositae  ! 

French  says  that  the  larvae  attack  only  the  outer  leaves,  never  the  heart 
of  the  cabbage,  and  thus  are  less  destructive  than  the  caterpillars  of  Pieris 
rapae. 

Life  history.  The  insect  is  triple  brooded,  each  successive  generation 
more  abundant  than  the  preceding.  The  first,  indeed,  is  seldom  noticed, 
the  only  memoranda  of  its  appearance  being  in  captures  in  southern  Utah 
by  Palmer  in  April  and  May,  a  note  by  Abbot  stating  that  he  took  a 
specimen  on  May  13,  and  in  Edward's  remarks  on  Pieris  vernalis  (which 
is  now  known  to  be  simply  the  vernal  brood  of  this  species),  where  he 
states,  "I  have  taken  this  species  at  Coalburgh  [W.  Va.],  in  the  month 
of  March,  it  being  one  of  the  earliest  butterflies  of  spring."  Mr.  Bean  of 
Galena,  111.,  however,  speaks  of  a  spring  brood  in  Mayas  extremely  rare. 
The  second  brood  appears  late  in  June  or  early  in  July  (Bean  says  a  few 
may  be  seen  in  Illinois  about  mid-June  and  a  larger  brood  in  July)  and 
continues  until  the  third  brood  makes  its  advent — the  last  of  August ; 
early  in  Septeml)cr  this  becomes  abundant,  and  the  butterflies  continue  to 
emerge  from  the  chrysalis  even  into  October  and  fly,  at  least  in  the  south- 
ern states,  into  November.  The  precise  times  of  the  appearance  and 
duration  of  the  insect  in   its   earlier   stages  are  unknown,  excepting  that 
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Bean  obtained  eggs  August  21,  wliicli  hatched  in  four  days  and  gave  but- 
tcrflio8  by  the  middle  of  September,  so  tiiiit  tlic  different  stages  are  quickly 
]);l^iS(■d.     The  insect  hibernates  in  the  chrysalis  state. 

Dimorphism.  It  is  now  known  that  the  smaller  and  more  lightly 
marked  and  much  rarer  Pieris  vernalis  of  Edwards  is  only  a  dimorphic 
form  of  the  long  known  Pontia  [)rotodice.  Like  the  spring  types  of  the 
genus  Pieris  the  color  of  tiie  wings  is  of  a  less  pure  white  and  especially  are 
the  nervures  of  the  under  surface  of  the  hind  wings  more  heavily  marked. 
Boll,  Riley,  and  Bean  have  all  proved  the  relationship  between  these  forms 
by  breeding,  Mr.  Boll  in  tiie  Krst  instance,  but  Mr.  Bean  has  further  shown 
that  the  butterflies  appearing  latest  in  the  autumn  when  the  nights  become 
cool,  and  from  then  until  severe  frosts,  "progressively  appi-oach  vernalis,' 
and  he  concludes  from  his  breeding  experiments  that  vernalis  "is  not  a 
variety  abruptly  contrasting  with  a  type  form,  but  merely  the  extreme  term 
of  a  series  of  variations  departing  from  type. "  Boll  also  states  that  in  Texas 
P.  p.  protodice  is  found  from  April  to  September  but  that  th6  cater- 
pillars found  in  October  all  develop  in  November  and  December  into  P. 
p.  vernalis.  Doubtless  in  Texas  also  the  latter  form  will  be  found  to  fly  be- 
fore April  and  that  in  the  early  spring  no  other  type  will  be  found.  For 
this  has  been  the  invariable  (though  limited)  experience  everywhere,  and 
the  premature  development  of  some  of  the  spring  type  in  the  autumn  as 
shown  by  Boll's  and  Bean's  breeding  experiments,  is  what  occurs,  though 
certainly  in  far  less  considerable  proportions,  in  other  dimorphic  species. 

Miscellaneous.  The  flight  of  the  butterfly  is  rapid,  especially  when 
alarmed. 

Dr.  Hoy  once  found  a  female  of  this  species  paired  with  P.  rapae.  She 
laid  egn-s  on  the  mustard  plant  in  which  the  pair  was  found,  and  the  eggs 
hatched  ;  but  the  larvae  were  never  carried  to  maturity  and  unfortunately 
no  notes  of  what  the  caterpillars  were  like  have  ever  been  published.  It 
was  a  rare  chance  lost. 

Parasites.  None  whatever  were  definitely  known  until  within  a  recent 
time  ;  Init  I  have  a  chrysalis  from  which  a  tachinid  fly  has  emerged  ;  and 
I  had  heard  of  its  being  attacked  by  ichneumons  before  the  appearance  of 
the  foUowino-  passage  by  Mr.  F.  M.  Webster,  who  records  the  action  of 
Pteromalus  puparum  (89:  1,  2)  : — 

On  the  morning  of  August  9  we  observed  a  larva  of  Pieris  protodice  Boisd.,  in  the 
act  of  transforming  to  the  chrysalis.  Near  by,  and  very  evidently  watching  this 
transformation,  were  a  male  and  female  of  this  parasite.  Tlie  trio  were  observed 
several  times  during  the  early  part  of  the  day,  the  parasites  always  on  guard,  as  it 
were,  although  the  female  was  several  times  observed  to  attempt  oviposition,  in  every 
case,  however,  being  deterred  from  doing  so  by  the  jerking  of  the  larva,  now  in  a 
semi-pupal  state.  During  one  of  these  visits  the  male  was  driven  away,  but  soon  re- 
turned. About  6  p.m.,  the  la.st  observation  of  the  day,  the  transformation  of  the 
larva,  while  not  complete,  had  so  far  advanced  as  to  prevent  the  radical  movements 
which  had  characterized  its  struggles  during  the  forenoon,  and  the  female  was  busily 

'47 


1170  THE  BUTTERFLIES  OF  NEW  ENGLAND. 

engaged  in  her  work  of  oviposition,  the  male  still  present  as  a  spectator  (?).  On  the 
morning  of  the  10th  the  chrysalis,  now  fully  developed,  was  removed  and  placed  in  a 
glass  jar,  awaiting  further  developments.  On  the  morning  of  tlie  27th,  seventeen 
days  after,  the  adult  Pteromalus  were  observed  issuing  from  the  chrysalis  in  great 
numbers.  After  all  had  emerged,  they  were  counted  and  found  to  number  68  males 
and  4  females.  The  same  parasite  had  Ijeen  reared  from  a  similar  chrysalis  on  August 
13,  but  tlic  individuals  were  not  counted.     (Insect  life,  i :  22.5.) 

Desiderata.  It  is  hardly  creditable  to  us  that  a  butterfly  so  extremely 
common  as  this  at  least  has  been,  and  indeed  still  is  in  certain  localities,  should 
be  so  imperfectly  known.  The  egg  has  never  been  properly  described,  nor  the 
earlier  stages  of  the  caterpillar.  The  duration  of  each  of  the  earlier  stages 
in  the  diflTerent  broods  has  never  been  stated.  There  is  not  even  any  good  de- 
scription extant  of  the  mature  caterpillar  or  of  the  chrysalis  drawn  from  the 
living  specimens,  that  is,  one  suflSciently  complete  for  comparative  purposes. 
The  seasons  of  the  butterfly  and  the  various  broods  are  very  imperfectly 
known,  and  there  is  a  perplexing  problem  to  solve  in  the  difi^erence  between 
this  butterfly  and  others  in  the  excessive  rarity  of  the  earliest  spring  brood. 
Perhaps  the  more  frequent  appearance  of  the  spring  type  late  in  the 
autumn  is  correlated  with  this  scarcity.  At  any  rate  this  is  an  important 
problem  to  be  solved.  The  flight  and  postures  of  the  butterfly  have  never 
been  described,  nor  are  all  the  parasites  definitely  known.  The  relation 
of  this  butterfly  to  Pieris  rapae  needs  the  same  careful  study  that  we  shall 
point  out  as  requisite  in  following  out  the  history  of  Pieris  oleracea. 
Its  relation  to  the  western  types  of  Pontia  still  require  investigation.  Its 
parasites  have  been  only  partially  determined. 

LIST   OF  ILLUSTRATIONfi.— PONTIA  FROTODICE. 

General.  Imago. 

PI.  26,  fig.  4.    Distribution  in  North  America.       PI.  7,  tig.  1.    P.  p.  protodice  S  ,  both  surfaces. 
89 : 1-2.    Pteromalus  puparum,  a  parasite.  2.    P.  p.  protodice,  9  ,  both  surfaces. 

Egg.  16:1.    Female,  upper  .surface. 
PI.  65,  fig.  26.    Plain.  2.    Male,  upper  surface. 

Caterpillar.  35:17,18.    Male  abdominal  appendages. 

PI.  76,  fig.  7.    Full  grown.  40:6.    Neuratiou. 

79:49.    Head,  fifth  stage.  56:5.    Side  view,  with  head  and  appen- 

C'hrysalis.  dagea  enlarged,  and  details  of  the  structure 

PI.  84,  fig.  66.    Dorsal  view.  of  the  legs. 
67.    Side  view. 
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PIERIS  SCIIRANK. 

Plerls   Scbmiik,   Faun,  boiea,  ii,  i:  I'lS,  li»  xxxvil:  61,  86  (1816). 

(1801).  Pontiii  Stephens  et  al. 

Andropodum  (pars)  Hiilmcr.  (Not  roiitia  F;il>r.  restr.) 

nanorU  Dalin.,  Konffl.  vetensk.  aead.  Imndl.,  Type.—Pnp.rapne  Linn. 

Tinv  while  hutlerflies  ("Bi'iiles"  ihildieii  name  tliem) 
Kliiker  anil  i;lininier.  and  tnrn  in  their  lll^clit 

Surely  the  sunshine  sulliecs  to  tame  them, 
Close  to  my  band  they  will  .swin;;  and  aliijht! 

MARdAKF.r   DICLAND. 
.     .     .    Fleeey,  gauze-like,  floating  draperies, 
Like  drifted  snow  or  sea-foam  fantasies. 

TAPPAi^.—Hesperia. 

Imago  (56  :  C).  Head  moderately  large,  furnished  with  long  delicate  hairs  of  nearly 
equal  length  in  front  and  above.  Front  tumid,  particularly  in  the  middle  (where  it  is 
minutely  tuljerculatc),  considerably  and  rather  generally  surpassing  the  front  of  the 
eyes,  above  descending  considerably  to  the  antennal  pits  and  continuing  nearly  on  a 
level  to  the  expanding  termination  behind  the  antennae  where  there  is  a  delicate  trans- 
verse ridge ;  the  portion  in  front  of  the  antennae  is  half  as  broad  again  as  high  and  as 
broad  as  the  eyes  on  a  front  view,  the  sides  scarcely  diverging;  lower  border  squarely 
docked.  Vertex  somewhat  depressed  above,  tumid  behind,  only  in  the  latter  part 
surpassing  the  level  of  the  eye,  the  anterior  outer  angles  raised  somewhat  and  a  very 
little  produced ;  anterior  liorder  scarcely  concave,  scarcely  raised,  the  slight  ridge 
abrupt.  Eyes  rather  large  and  full,  naked.  Antennae  with  the  posterior  base  in  ad- 
vance of  the  middle  of  the  summit,  inserted  in  distinct,  moderately  deep  pits,  separated 
from  each  other  by  the  width  of  the  second  antennal  joint;  consideral)ly  longer  than 
the  abdomen,  composed  of  thirty-three  or  thirty-four  joints  of  which  the  last  seven  or 
eight  form  a  depressed  subspatulate  club  about  two  and  a  half  times  broader  than  the 
stalk,  three  or  four  times  longer  than  broad,  increasing  in  size  very  gradually  and 
sliglitly  as  far  as  the  antepenultimate  joint,  the  last  two  forming  a  bluntly  rounded 
tip.  I'alpi  slender,  nearly  half  as  long  again  as  the  eye,  the  terminal  joint  equalling  the 
middle  in  length  .ind  double  tlie  length  of  the  basal,  all  clothed  thinly  with  scales  and 
all  but  the  apical  furnistied  beneath  with  a  rather  thick  fringe  of  very  long,  nearly  equal 
hairs,  compressed  in  a  vertical  plane. 

Prothoracic  lobes  obsolete.  Patagia  very  small,  broad,  with  a  slender  lobe  scarcely 
arching  and  depressed  rather  than  tumid,  composed  of  a  very  broadly  longitudinally 
oval  basal  portion  from  which  projects  a  tapering,  very  slender,  posterior  lobe,  two- 
thirds  as  long  as  the  basal  portion  and  slightly  hooked  at  the  tip,  the  sides  strongly 
hollowed  at  the  base. 

Fore  wings  (40:  7)  from  two-thirds  to  more  than  three-fourths  as  long  again  as 
broad,  the  costal  margin  gently  curved,  almost  straight  in  the  middle,  the  apical  angle 
almost  rounded  oil';  outer  border  nearly  straight  or  very  gently  curved,  below  receding 
to  meet  the  straight  inner  border,  rounding  off  the  angle.  Costal  nervure  terminating 
considerably  beyond  the  middle  of  the  costal  border;  subcostal  nervure  with  three 
superior  branches,  the  first  arising  in  the  middle  of  the  outer  two-thirds  of  the  cell,  the 
second  a  little  before  the  tip  of  the  cell,  the  third  as  far  beyond  as  tlie  first  is  before 
the  tip  of  the  cell,  branched  somewhat  before  the  middle,  the  upper  branch  minutely 
forked  at  the  very  tip ;  cell  three-fifths  the  length  of  the  wing  and  fully  three  and  a 
half  times  longer  than  broad. 

Hind  wings  with  the  costal  border  roundly  shouldered  at  the  base,  beyond  very  nearly- 
straight,  outer  border  more  or  less  prominent  in  the  subcostal  region,  pretty  strongly 
convex,  more  regularly  so  In  the  (J  than  in  the  ?  ,  which  has  the  central  portion  a 
little  less  curved;  outer  lower  angle  very  broadly  and  regularly  rounded,  the  inner 
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margin  expanded  at  base,  beyond  gently  curved,  continuous  with  the  curve  of  the  outer 
margin.  Branch  of  costal  nervure  curved  strongly  outward  beyond  its  middle;  vein 
closing  the  cell  striking  the  subcostal  and  median  nervures  at  equal  distances  beyond 
tlieir  second  divarication. 

Androconia  lyre-shaped,  very  broadly  expanded  at  tlie  base,  with  exceedingly  large 
basal  lobes,  apically  narrowing  to  a  short,  equal  lamina  which  is  apically  angulate  and 
heavily  fringed. 

Fore  and  middle  tibiae  of  equal  length ;  fore  tarsi  of  the  same  length  as  the  fore 
femora  and  the  middle  tarsi  and  not  much  shorter  than  the  hind  tarsi;  hind 
femora  two-thirds  (<?)  or  a  little  more  than  half  (J)  as  long  as  the  middle  femora. 
Femora  thinly  fringed  with  rather  long  hairs.  Tibiae  very  abundantly  supplied  on 
all  sides  with  very  small  and  slender  spines,  scarcely  arranged  in  rows  and  at  the  tip 
with  a  pair  of  rather  stout  and  moderately  long  spurs.  First  joint  of  tarsi  rather  moi-e 
than  equalling  all  the  others  together,  the  second,  third  and  fourth  diminishing  very 
slightly  in  order,  the  tlftli  equal  to  the  third  ;  allare  armed  profusely  with  spines  similar 
to  those  of  the  tibiae,  irregularly  distributed  above  and  on  the  sides,  below  with  four 
rows  ;  on  each  joint  an  apical  pair  but  slightly  longer  than  the  others  ;  claws  but  little 
divaricate,  small,  .slender,  compressed,  rather  strongly  curved,  bifld  to  the  middle,  the 
upper  branch  a  little  the  longer  and  much  less  curved ;  paronychia  as  long  as  the 
claw,  consisting  of  a  broad,  slightly  narrowing  lobe,  with  a  bluntly  rounded,  scarcely 
pointed  apex,  concealing  almost  the  whole  of  the  claw  on  a  side  view;  pulvillus 
rather  large,  obovate,  on  a  rather  long  and  stout  peduncle. 

Upper  organ  of  male  abdominal  appendages  large  but  slender,  depressed,  tapering, 
curving  slightly,  the  hook  and  centrum  of  equal  length,  the  lateral  arms  united  to  form 
a  short  and  slender,  tapering  process,  extended  beneath  tlie  apical  half  of  the  hook  and 
by  bending  downward,  I'ather  widely  separated  from  it.  Clasps  flat,  directed  almost 
horizontally  backward,  half  as  long  again  as  broad,  the  apex  equal  or  scarcely  tapering, 
the  posterior  border  well  rounded,  a  little  bent  in  the  middle. 

Egg.  Sugar-loaf  shaped,  more  than  twice  as  high  as  broad,  largest  above  the  base, 
tapering  next  the  summit  much  more  rapidly  than  before,  terminating  in  a  flattened 
top,  the  base  squarely  docked  ;  a  moderate  number  of  sharply  defined  but  not  greatly 
elevated  ribs  run  from  the  base  to  the  summit,  occasionally  not  (juite  reaching  it,  but 
sending,  at  their  termination,  oblique  shoots  to  their  neighbors ;  transverse  lines  regu- 
lar, continuous,  crossing  the  ribs,  frequent,  slightly  raised.  Micropyle  rosette  com- 
posed of  a  central  circle,  surrounded  liy  four  disconnected  ovals,  between  and  beyond 
which  are  larger,  roundish  cells,  followed  by  very  large,  transverse,  semi-lunar  cells. 

Caterpillar  at  birth.  Head  broadest  at  summit,  considerably  broader  than  high, 
below  very  fully  and  pretty  regulai'ly  rounded,  furnished  with  a  few  rather  long,  very 
slender  and  tapering  hairs;  mandibles  broad  (86:32),  with  five  unequal,  blunt  den- 
ticulations. 

Body  of  the  adult  form,  furnished  with  a  longitudinal  series  of  broad,  mammiform 
elevations,  each  with  a  high,  truncate,  conical  nipple,  emitting  a  long  and  very  slender 
hair,  scarcely  tapering,  the  apical  portion  delicately  e-xpanding  into  an  oval  club  of 
more  than  twice  the  diameter  of  the  hair  just  preceding  it  (86  :  44) ;  they  are  ar- 
ranged, one  on  a  segment,  in  a  laterodorsal,  lateral  and  laterostigmatal  series,  the 
first  and  third  placed  anteriorly,  the  second  also  anteriorly  on  the  thoracic  segments, 
but  posteriorly  on  the  abdominal;  the  laterodorsal  hairs  of  the  first  segment  are 
much  longer  than  the  others,  and  terminate  in  a  delicate  point,  tapering  throngliout; 
there  is  also  in  a  substigraatal  series  two  on  a  segment,  the  anterior  larger  aud  a  little 
lower.  Legs  pretty  long  and  slender,  tapering  regularly ;  claw  small,  slender,  slightly 
curved,  tapering;  prolegs  mammiform,  the  last  joint  short  and  slender;  booklets 
very  slender. 

Mature  caterpillar.  Head  moderately  small,  very  regularly  roimded,  front  aspect 
very  nearly  circular,  broadest  in  the  middle,  scarcely  broader  than  high,  the  sutures 
distinctly  but  narrowly  impressed,  deepest  next  the  ocellar  region,  not  at  all  full  in 
front,  surface  transversely  rugulose,  supplied  pretty  regularly  but  not  very  frequently 
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with  sinnll,  slender,  conical  wnrts,  hcnriii;;  inodcrntcly  Ion;;,  cnrviii'r,  (Idicnte  liairs; 
triangle  very  laritc  scarcely  liiirhcr  than  hroail,  Init  reaclilii;;  fully  tlirec-flftlis  way  up 
the  front.  Antennae  with  the  llrst  joint  pretty  larf;e,  niaininiform,  second  very  short, 
scarcely  notlcealilc.  third  scarcely  narrower  than  the  second,  a  little  swollen  at  the  tip, 
half  as  lonir  asain  as  l)roa(l,  the  fonrth  excccdinjily  niiinite.  Ocelli  six  In  nunil)cr, 
fonr  placed  In  a  sli-ihtly  ciirvlnjr  row.  Its  convexity  forward  and  sllshtly  downward, 
directly  behind  a  sliglitly  Impressed  line,  the  upper  three  separated  from  each  other  by 
their  own  diameter,  the  fonrth  and  lowest  removed  from  the  third  by  twice  that  dis- 
tance, the  flfth  behind  and  a  little  above  the  tirst,  and  separated  from  it  by  a  little  less 
distnnce  than  the  latter  from  the  third;  the  sixtli  beliind  the  second  and  ecpially  dis- 
tant from  it  and  the  fonrth,  with  wliieh  It  fonns  a  little  less  than  a  riiiht  an^le.  The 
llrst  four  mentioned  are  prominent;  all  arc  of  e(pial  size.  Labrnm  laritc  and  quite 
broaii.  the  front  an-ridarly  but  not  fireatly  excised  in  the  middle.  Mandibles  short, 
very  broad,  not  stont.  the  edjre  rounded,  delicately  dentate  above,  minutely  denticulate 
below,  the  teeth  trianjrular,  not  very  long.  Maxillary  palpi  with  the  joints  equal  in 
length,  successively  considerably  smaller,  tlie  inner  palp  with  very  short  and  pretty 
stout  joints.     Spinneret  short,  tapering,  rather  slender,  bluntly  pointed. 

Body  cylindrical,  largest  in  the  middle,  tapering  very  gently,  uniformly  and  pretty 
equally  toward  either  end,  tapering  l)ehind  to  a  bluntly  rounded  extremity.  Segments 
divided  faintly  by  transverse.  Impressed  lines,  into  seven  divisions,  growing  succes- 
sively smaller  toward  the  posterior  end  of  the  segment;  on  the  thoracic  segments  a 
less  number,  usually  live.  Body  covered  witli  ndniite.  cylindrical,  hairless  warts, 
scarcely  tapering,  abruptly  docked,  higher  than  broad,  arranged  pretty  regularly  in 
transverse  rows,  one  row  to  each  division  of  the  segments;  also  furnished  with 
abundant,  irregularly  scattered,  very  minute,  tapering  warts,  giving  rise  each  to  a  very 
short,  and  very  delicate  hair.  Spiracles  of  tnoderate  size,  obovate,  more  than  half  as 
high  again  as  lonu'.  I>egs  lleshy.  large  and  plump  at  base,  tapering  rapidly,  not  very 
long,  last  two  joints  appressed  pretty  strongly;  claw  minute-,  slender,  compressed, 
heeled  at  base,  curving  rather  gently.  I'rolegs  {86:.!I)  large,  pretty  long,  tapering 
pretty  regularly  but  not  very  strongly,  the  booklets  arranged  in  a  triple  curving  row, 
thirty-six  in  number,  their  exposed  jiortion  rather  short  and  stout,  compressed,  taper- 
ing, bluntly  pointed,  rather  strongly  curved,  tliose  in  the  same  row  distant  from  each 
other  by  three  or  four  times  their  diameter;  outside  the  proleg,  at  the  base  of  the 
pad,  is  a  row  of  half  a  dozen  similar  booklets.  The  glandular  swelling  on  the  under 
surface  of  the  llrst  thoracic  segment  (86  : .'!«!)  is  larger  than  usual. 

Chrysalis.  The  head  is  well  ronndcd,  tlie  central  prominence  conical,  bluntly 
pointed,  moderately  long  and  slender;  the  protiiorax  is  sliglitly  depressed  and  hol- 
lowed on  eitlier  side,  above  its  anterior  border,  with  a  pair  of  subdorsal,  rounded, 
eaual,  forward  directed  tubercles,  longer  tlian  broad,  projecting  over  the  extreme 
base  of  the  antennae,  the  median  ridge  of  tlie  whole  thorax  strongly  compressed, 
high,  especially  ou  the  mesonotuin,  where  it  increases  in  height  to  the  middle,  and  is 
there  abruptly  angulated  at  very  nearly  a  right  angle,  the  anterior  slope  to  the  base  of 
the  frontal  tubercle  a  little  concave,  the  posterior  slope  straight  and  only  a  little 
raised  above  the  direction  of  the  whole  dorsal  ridge.  The  lower  surface,  from  the 
eyes  to  the  tip  of  the  wing,  is  very  nearly  straight,  scarcely  arched,  the  lower  surface 
of  the  abdomen  continuous  with  it;  the  sides  of  the  wings  straight  and  parallel,  tlie 
basal  wing  tubercles  prominent  only  by  the  narrowing  of  the  body  in  front,  and  by 
broad,  dull,  inconsjiicuous  ridges,  which  are  directed  downward  and  Ijackward,  and 
vaguely  upward  and  inward.  From  the  upper  border  of  the  eye  a  slight  ridge  runs 
bactward  in  a  straight  course,  through  the  basal  wing  tubercle,  to  the  upper  posterior 
portion  of  the  wing,  fading  out  before  reaching  it ;  first,  second,  and  anterior  half  of  third 
segment  of  the  abdomen  bro.idened  and  irregularly  flattened  above  and  furnished  at 
the  extreme  lateral  edge  of  the  flattened  part  with  a  sharply  angulated  ridge,  the 
outer  half  of  which  turns  inward  as  well  as  downward,  and  which,  curving  a  little 
downward  on  the  posterior  iiaif  of  the  third,  and  on  the  fourth  segments,  continues 
as  a  distinct,  though  rather  slight,  suprastigmatal  ridge,  to  tlie  lateral  bases  of  the 
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cremaster;  on  the  second,  and  especially  on  the  third  segment,  the  ridge  is  produced 
or  elevated  in  the  middle;  a  median  carina,  inconspicuous  on  the  first  three  segments, 
but  pretty  high  and  ratlier  strongly  compressed  on  the  succeeding  segments,  traverses 
the  whole  abdomen  ;  the  sides  between  this  and  the  lateral  ridges  are  sloped,  scarcely 
arched  ;  beneath  the  abdomen  is  well  rounded  transversely.  Preanal  button  bounded 
laterally  by  pretty  strongly  curved,  moderately  broad,  low,  strongly  punctate  walls, 
terminating  anteriorly  in  pretty  large,  equal,  rounded,  approximate,  recumbent 
tubercles,  half  as  long  again  as  broad.  Cremaster  viewed  from  above,  rather  long 
and  slender,  tapering  considerably,  abruptly  docked,  half  as  long  again  as  its  medium 
breadth,  deeply  chanuelled  above,  the  channelled  portion  expanding  posteriorly ; 
viewed  from  the  side  slender,  increasing  slightly  toward  tip,  bent  a  little  downward; 
the  apical  portion  transversely  curved,  the  convexity  downward,  slender,  ouly  the  cen- 
tral portion  of  the  field  occupied  by  the  booklets,  which  crowd  down  the  front  and 
back,  and  form  an  irregular,  rounded  mass,  broadest  below.  Hooklets  distant,  short, 
the  stem  rather  stout,  sliglitly  curved,  tlie  apical  portion  greatly  expanded  and  curved 
over  so  as  to  have  a  general  direction  at  right  angles  to  the  stem,  the  extremity 
broadly  rounded. 

This  genus  is  widely  spread,  extending  over  all  the  temperate  regions  of 
the  northern  hemisphere  and  even  reappearing  in  South  America  beyond 
the  tropics.  In  the  Old  World  it  spreads  from  ocean  to  ocean  and  from 
about  the  parallel  of  30°  to  the  polar  regions  ;  in  America  from  about  3,5° 
N.  Lat.  to  southern  Labrador  in  the  east  and  to  the  Arctic  coast  in  the 
west ;  several  species  are  found  in  either  hemisphere,  but  none  are  common 
to  both,  with  a  single  exception  of  recent  importation  ;  two  species  are 
found  in  New  England. 

The  butterflies  are  white,  sometimes  tinged,  especially  beneath,  with 
pale  yellow  ;  the  markings  are  mostly  confined  to  the  upper  surface  of  the 
fore  wings,  consisting  of  one  or  two  dark  spots  a  little  beyond  the  middle  of 
the  lower  half,  and  a  dark  edging  to  the  apex  and  inner  border  ;  beneath, 
grayish  fleckings  often  border  the  veins  of  the  hind  wings.  The  spring 
brood  differs  somewhat  from  the  later  ones  in  the  heaviness  of  the  markings 
and  even  in  the  length  of  the  wings  ;  and  sulphur  colored  varieties  of 
several  of  the  species  have  been  found,  in  northern  localities  at  least. 

The  insects  are  always  at  least  double  brooded  and  pass  the  winter  In 
the  chrysalis  ;  they  arc  among  the  earliest  butterflies,  wintering  as  chrysa- 
lides, to  appear  in  spring.  The  eggs  are  laid  on  the  leaves  of  wild  and 
cultivated  Cruciferae,  and  are  deposited  in  large  numbers  upon  a  single 
leaf,  but  are  never  clustered  ;  the  caterpillars  live  independently  though 
very  many  of  them  may  be  found  upon  the  same  plant ;  they  live  in  exposed 
positions,  though  generally  on  the  under  side  of  leaves,  unless  the  plant 
forms  a  head,  as  cabbage,  when  they  generally  penetrate  towards  its  heart 
in  search  of  the  tenderer  leaves.  They  are  thus  more  destructive  to  use- 
ful plants  than  the  caterpillars  of  any  other  butterflies.  The  chrysalids 
are  frequently  found  attached  to  palings  and  hang  for  from  one  to  two 
weeks  in  summer.  The  butterflies  have  rather  a  weak,  fluctuating,  uncer- 
tain flight,  very  different  from  that  of  some   of  the   neighboring  genera, 
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and   iiri'  t'ainiliiir  to  everyone  tVoin  tlicir  frieiidlv  Iiul)it8  iiiid   curmpicuoua 
color. 

The  cjjfjs  are  Hiifjiir  loaf  sliaped,  fully  twiee  as  liijjli  an  l»r()a(l  and  t'lir- 
niMlied  with  pnmiiiu'iit  l(>n<;itiidiiial  n\)s.  The  jiivciiih' larvae  are  furnished 
witii  lonfi,  hair-like  appeiidafjes,  taperin<f  slij;htly,  Imt  at  the  tip  expanding 
into  a  (U'lieate  enp.  The  mature  larvae  are  lon^r.  slender  and  cylindrieal, 
tapering  nilightly  at  either  end,  the  head  appearing  eontiniious  with  the  body. 
Being  almost  exaetly  the  same  ehnde  as  the  leaf  upon  which  they  feed  they 
are  readily  overlooked,  although  the  pale,  stigmatal  hands  of  some  species 
render  them  a  little  more  conspicuous.  Among  the  hairs  upon  the  surface 
arc  some  mounted  on  more  prominent  papillae  ;  these  are  hollow  tubes 
through  which  a  Huid  is  emitted  at  the  infimdibuliform  tip,  to  support 
which  the  edge  ot'thc  latter  is  furnished  with  a  fringe  of  a  few  excessively 
fine  hairs  which  enables  a  globule  many  times  larger  than  the  tip  to  be  sup- 
ported by  it ;  the  globule  is  under  the  control  of  the  creature  and  one  may 
see  it  enlarge  under  his  eye  ;  it  attains  a  diameter  of  .075  mm.,  and  the  sup- 
porting hairs  arc  of  about  the  same  length.  They  are  voracious  feeders  and 
gorge  themselves  till  they  seem  near  bursting.  The  chrysalids  have  the 
sides  of  the  bo<ly  ridged  and  at  the  third  abdominal  segment  elevated  to 
a  more  or  less  distinct  point ;  the  middle  of  the  thoi-a.x  has  a  similar  dorsal 
elevation  and  the  rounded  front  of  the  head  is  produced  anteriorly  into  a 
short,  blunt  tubercle  ;  they  are  generally  rather  pale  green  or  yellow  flecked 
with  black. 


EXCURSUS   XL VI.— THE   SPREAD   OF    A    BUTTERFLY  IN  A 
NEW  REGION  (WITH    A    MAP). 

Los  pnpilloiis  rouleur  tie  nei;;e 
Voloiit  par  essiiiins  siir  la  iiier; 
Reniix  papillons  blancs,  quaiid  poarrai-je 
Prendre  le  bleu  cliemiii  ile  I'air? 

TiiKopuiLE  OAVnv.R.—Pantoum, 

DiFKKKKNT  raccs  of  men  havc  not  always  occupied  the  regions  which 
they  now  inhabit,  but  from  the  earliest  times  one  wave  of  migration  has 
followed  another  in  a  manner  that  has  proved  very  perplexing  to  the  eth- 
nologist attempting  to  follow  them.  That  lower  animals  also  have  had 
their  migrations  has  been  frequently  proved  by  the  occurrence  of  their 
remains  in  regions  where  they  are  not  now  found.  Secular  change  of 
climate  has  been  the  great  moving  cause  of  most  of  the  migrations  of  which 
we  have  any  knowledge,  with  the  single  exception  of  the  influence  of  man, 
anil  particularly  of  civilized  man  ;  he  is  everywhere  upsetting  the  arrange- 
ments of  nature,  directly  or  indirectly  extenuinating  all  forms  which  cannot 
endure  his  presence  or  withstand  the  balefid  influences  which  follow  in  hie 
train.     To  minister  to  his  wants,  for  instance,  he  brinfrs  into  a  new  region 
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a  plant  foreign  to  its  soil  that  he  may  have  the  fruit  ready  to  his  hand. 
Without  the  natural  hindrances  which  prevent  its  supremacy  in  its  native 
home,  it  thrives  so  vigorously,  if  otherwise  adapted  to  the  place,  as  to 
8up[)lant  the  natural  denizens  of  the  soil  :  these  are  supporting  numerous 
animals,  which  in  their  turn  suffer. 

So  it  has  doubtless  been  in  all  ages  of  the  world,  where  by  any  of  the 
multifarious  means  wliich  nature  employs  she  has  herself  upset  the  balance 
she  liad  established,  by  bringing  into  a  flora  or  a  fauna  some  new  element 
from  without.  Indeed,  the  history  of  animal  and  plant  life  has  been  a 
story  of  colonization.  Any  one  who  has  observed  the  rapidity  with  which 
weeds  spread  over  new  countries,  has  read  of  the  rabbit  nuisance  in  Aus- 
tralia or  seen  the  sparrow  nuisance  in  America,  w^ill  comprehend  what  a 
force  colonization  may  have  been.  It  was  closely  linked  no  doubt  with 
the  introduction  of  new  types  in  past  ages  of  the  world. 

The  measurement  of  the  spread  of  a  newly  introduced  species  has  rarely 
been  attempted.  Indeed,  in  the  nature  of  things  it  could  scarcely  ever  be 
made  except  under  circumstances  which  may  fairly  be  deemed  artificial, 
that  is,  in  countries  tolerably  well  settled  with  people  intelligent  enough 
to  report  accurately.  Rarely,  too,  is  the  date  of  introduction  known. 
Yet  as  this  could  be  approximately  determined  for  the  European  cabbage 
butterfly  recently  Imported  into  this  country,  and  as  by  its  ravages  of  a 
common  garden  crop  it  would  make  itself  known  by  the  damage  it  did  and 
so  force  itself  upon  observation,  it  was  believed  that  the  correct  measure 
of  its  spread  might  have  some  import  for  future  investigation,  and  perhaps 
its  lesson  for  him  who  would  designedly  introduce  a  new  creature  without 
regard  to  its  relations  to  other  animals. 

The  butterfly,  Pieris  rapae,  was  first  noticed  in  Canada,  and  the  actual 
history  of  our  knowledge  of  its  first  appearance  there  is  as  follows  : — Mr. 
William  Couper,  a  taxidermist  and  general  collector,  addicted  especially  to 
Lepidoptera  and  a  good  observer,  living  in  Quebec,  first  captured  a  few 
specimens  in  1860  in  the  immediate  vicinity  of  that  city  ;  he  then  looked 
upon  the  insect  as  a  great  rarity,  and  indigenous  to  Canada. 

In  1863  a  new  collector  appeared  in  Quebec,  Mr.  G.  J.  Bowles,  who, 
capturing  it  and  finding  no  such  insect  described  in  American  works,  ap- 
plied to  Mr.  Couper,  only  to  discover  him  equally  at  a  loss.  Mr.  Bowles 
then  wrote  to  Mr.  William  Saunders  of  London,  Ontario,  and  to  myself, 
and  we  both  assured  him  that  it  was  the  European  insect.  In  April  and 
July  1864,  these  gentlemen  read  papers  before  local  societies,  both  of 
which  were  published  in  whole  or  in  part,  and  from  these  we  learn  that  in 
1863  the  butterfly  was  very  common  and  destructive  in  the  neighborhood 
of  Quebec  and  at  Laval  fifteen  miles  north,  and  had  extended  thirty  miles 
to  the  northwest  along  the  north  shore  of  the  St.  Lawrence,  though  they 
had  not  been  noticed  beyond  Point  Levis  on  the  south,  nor   taken  at  St. 
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Anne's  on  the  soutli  shore  of  the  St.  Lawrence  seventy  miles  clown  the 
river  "where  a  collector  of  Lepidoptera  resided."  From  what  we  know 
of  tiie  rapidity  with  which  a  siiijrle  pair  may  propajjate  without  hindrance 
from  [)arasitcs,  we  may  coiicliule  almost  with  certainty  that  it  was  intro- 
duced in  the  early  part  of  1860  or  at  the  earliest  at  the  very  close  of  1859. 
Owing,  apparently,  to  Mr.  Bowles'  paper,  published  in  the  Canadian 
Naturalist  in  18(54,  in  which  he  fixes  the  period  of  its  introduction  to 
Queliec  "at  about  seven  or  eight  years  ago,"  it  has  been  generally  spoken 
of  as  introduced  "in  1856  or  1857."  But  Mr.  Bowles  has  allowed  more 
time  tlian  is  necessary,  and  records  do  not  go  back  of  18(50. 

Following  the  report  of  Mr.  Couper  of  its  distribution  in  18(5,5,  we  have 
at  first  but  scanty  information  concerning  its  spread  in  Canada.  Captain 
Gamble  Geddes  of  Toronto  states  that  he  first  took  it  "about  1864,  about 
ninety  miles  below  Quebec  ;  when  I  brought  it  back  and  showed  it  to  Pro- 
fessor Fowler,  then  connected  with  tlie  Natural  History  Society  of  Mon- 
treal, he  assured  me  that  it  was  quite  the  first  that  had  been  taken."  This 
fixes  the  date  of  capture  as  before  the  publication  (in  Montreal)  of  Mr, 
Bowles'  paper  and  indicates  that  in  1864,  the  insect  had  spread  to  Murray 
Bay,  on  the  north  shore  of  the  St.  Lawrence. 

In  1866  begins  our  first  considerable  knowledge  of  the  spread  of  the 
butterfly,  as  it  has  reached  more  populous  districts.  Mr.  William  Saun- . 
ders,  on  an  excursion  to  tlic  Sagucnay,  found  it  at  Cacouna  opposite  and 
a  little  above  the  mouth  of  the  river  and  at  Ha  Ha  Bay  at  the  head  of 
steamboat  navigation  on  the  Saguenay,  as  well  as  all  the  way  to  Chicou- 
timi,  twelve  miles  further  up  the  river.  It  was  not,  however,  found  at 
Tadousac  at  the  mouth  of  the  Saguenay.  We  know  by  its  subsequent 
record  that  it  must  have  spread  westward  and  especially  southward  by 
1866,  and  it  was  indeed  taken  at  Brome  township  within  a  dozen  miles 
of  the  Vermont  border  by  the  Kev.  T.  W.  Fyles.  Dr.  G.  Dimmock 
speaks  of  it  as  found  this  year  also  in  northern  New  Hampshire  and  Ver- 
mont, but  without  specification,  and  Dr.  J.  C.  Merrill  reports  the  capture 
of  a  single  specimen  in  the  White  ^Mountains  ;  that  it  must  have  invaded 
these  two  states  this  year  is  certain  from  the  considerable  niunbers  found 
the  year  following.  I  have  accordingly  drawn  the  curve  of  its  distribution 
to  include  this  northern  area.  Moreover,  it  is  certain  that  it  had  reached 
this  latitude  in  Maine,  for  there  is  a  specimen  in  the  Yale  College  Museum, 
which  was  taken  by  Professor  S.  I.  Smith  in  Norway,  Maine,  in  18(55, 
the  earliest  ret^ord  of  its  capture  in  the  United  States.  Probably  it  had 
covered  the  larger  part  of  Maine  wherever  in  the  wilderness  it  could  find 
a  patch  under  cultivation,  for  writing  from  Garland  in  Penobscot  Co., 
under  date  of  Aug.  23,  1869,  Mr.  H.  C.  Preble  says  that  he  has  "not 
been  able  to  raise  a  respectable  cabbage  for  some  four  or  five  years,  on 
account  of  the  ravages  of  this  species  of  voracious   rascals."     Even  if  we 
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credit  liiin  with  some  exaggeration  from  tliscouragement,  we  can  hardly 
think  the  insect  arrived  there  later  than  18t)(i,  the  more  probably  as  Pro- 
fessor Smith  again  helps  us  by  preserving  in  the  Yale  Museum  two  speci- 
mens captured  by  him  at  Eastport,  on  July  4,  1866. 

The  following  year,  1867,  marks  a  better  known  advance,  for  in  May 
it  reached  Montreal  to  the  southwest,  and  extended  on  the  southeast  even 
to  Halifax,  Nova  Scotia.  In  Maine  it  was  observed  at  Lewiston  far 
toward  the  southern  extremity  of  the  state,  though  resident  entomologists 
elsewhere  in  the  state  did  not  discover  it  until  the  following  year.  Not- 
withstanding the  number  of  entomologists  who  annually  visit  the  White 
^Mountains,  and  the  recorded  capture  by  ]\Ir.  ^Merrill  in  1866,  no  one 
seems  to  have  taken  the  insect  in  New  Hampshire  in  1867,  though  with 
its  spread  to  Lewiston  on  one  side  and  its  appearance  in  considerable  num- 
bers in  Vermont  on  the  other,  there  can  be  little  doubt  that  it  was  present 
at  least  in  the  region  north  of  the  White  Mountains  and  especially  in  the 
valley  of  the  upper  Connecticut.  In  Vermont,  Dr.  Merrill  found  the 
butterflies  at  Waterbury,  Burlington  and  Stowe ;  in  the  first  locality,  on 
August  29,  they  were  "very  abundant."'  During  this  year,  therefore,  the 
insect  had  fairly  established  itself  in  northern  Vermont  and  New  Hamp- 
shire, reached  Montreal  in  its  course  up  the  St.  Lawrence  and  pushed  its 
advance  guard  to  the  Atlantic  Ocean  at  Halifax  and  nearly  to  the  Gulf  of 
Maine  at  Portland. 

In  18(58,  curious  to  say,  our  records  are  more  meiigre  but  in  one  respect 
very  interesting.  It  was  only  in  this  year  and  toward  the  end  of  it  that  it 
reached  AVaterville,  Me.,  to  judge  from  the  fact  that  it  was  first  seen  in 
the  early  spring  of  1869  by  a  very  careful  resident  observer,  the  late  Prof. 
C.  G.  Hamlin.  The  buttei'flies  must  have  come  from  wintering  chrysalids 
near  by.  In  New  Hampshire  and  Vermont  its  progress  was  steady  but 
not  extensive.  In  New  Hampshire  it  was  taken  this  year  at  Warner  near 
the  southern  Kearsarge  and  was  seen  near  Lake  Winnepesaukee.  In  Ver- 
mont it  had  extended  to  corresponding  points,  for  it  was  common  at 
Woodstock  and  not  uncommon  in  August  in  Sudbury,  while  in  all  the 
track  behind  it  was  abundant  enough.  Writing  to  me  from  St.  Albans 
in  1869,  Mr.  N.  C.  Greene  said  that  in  the  previous  autumn  his  3000 
cabbages  had  from  ten  to  fifty  worms  on  a  heatl ;  he  had  not  previously 
noticed  the  buttei'flies  at  all  and  thought  they  first  came  in  1868,  whereas 
they  must  have  reached  St.  Albans  early  the  year  before  that.  In  the 
valley  of  the  St.  Lawrence  there  is  nothing,  for  a  time,  to  gauge  its  move- 
ments, but  in  September,  1869,  Mr.  Ritchie  says  that  he  has  heard  of  its 
ravages  as  far  west  as  Chateauguay,  so  that  it  doubtless  was  to  be  found 
there  in  1868.  Nor  can  we  say  more  concerning  its  extension  into  the  eastern 
provinces,  though  I  am  told  by  Mr.  G.  F.  Matthew  that  it  appeared  at  St. 
Johns  "within  two  or  three  years  of  its  recorded  advent  at  Quebec"  and, 
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tlierefore,  certainly  not  later  than  18(58.  Indeed  we  have  seen  that  it  was 
just  on  their  border,  at  Eastport,  in  IHfiG,  and  Prof.  L.  W.  Hailey,  writing 
in  188(>,  says  it  has  been  at  Fredericton  "for  at  least  twenty-five  years," 
but  he  speaks  only  from  recollection. 

Rut  the  chief  interest  of  the  year  1868  lies  in  the  fact  that  it  was  then 
independently  introduced  into  the  country  at  New  York.  Kunior  has  it  that 
a  German  entomologist  in  Ilobokcn  received  some  living  pupae  from 
Europe  to  raise  for  his  cabinet,  that  tiiev  emerged  from  the  chrysiilis  in 
his  absence  and  afterward  escaped  from  an  open  window.  But  liowevcr 
this  may  be,  we  know  from  several  sources  that  it  was  to  be  found  about 
Ilobokcn  and  Hudson  City,  N.  J.,  this  year.  Mr.  John  Ilampson,  a 
collector  of  twenty-six  years  experience,  living  in  Newark,  took  a  single 
specimen  there  this  year  in  May.  The  late  Mr.  W.  V.  Andrews,  sending 
me  cat(>rpillars  in  July,  18()!1,  said  it  had  "'been  known  for  aycarortwo," 
and  the  same  writer  says  in  January,  1870,  "the  increase  of  this  insect  during 
the  last  two  years  is  marvellous."  Indeed  its  abundance  the  next  year 
at  Bergen  Hill ,  West  Hoboken  and  Hudson  City  is  proof  that  the  first 
specimens  came  to  the  spot  in  1868.  The  fact  that  New  York  City  does 
not  draw  upon  the  Lake  Champlain  region  for  its  cabbages  and  the  sub- 
sequent evident  spread  of  Pieris  rapae  from  two  points  prove  this  to  have 
been  in  all  probability  an  independent  introduction  into  the  country.  It 
is  only  surprising  that  it  was  so  long  delayed. 

The  spread  of  the  butterfly  from  this  new  centre  during  1869  does  not 
appear  to  have  been  very  great.  That  in  scanty  numbers  it  followed  the 
track  of  the  railway  tow-ard  Philadelphia  is  probable  from  the  nature  of 
things  and  from  the  fact  that  Mr.  J.  P.  R.  Carney  took  a  specimen  that 
year  within  the  present  limits  of  Camden,  which  he  at  the  time  supposed 
came  across  the  ocean  in  a  vessel,  then  unloading  near  by  ;  yet  Mr. 
Andrews  wrote  under  date  of  August  26th  in  that  year  that  while  "quite 
abundant  in  the  neighborhood  of  Bergen  Hill  and  Hudson  City,  ten  miles 
hence  I  could  not  find  a  single  specimen."  It  reached  West  Farms  in  the 
autimin  of  that  year,  where  it  was  seen  by  Mr.  James  Angus,  but  not 
taken  :  specimens  were,  however,  taken  the  following  April  fresh  from  the 
pupa.  It  was  also  reported  as  veiy  common  in  1869,  in  the  parks  and 
gardens  of  New  York  city,  by  several  observers,  though  Mr.  T.  L.  Mead, 
an  enthusiastic  lepidopterist  at  the  time  and  a  resident  of  the  city,  records 
the  capture  of  a  single  specimen  on  the  Jersey  side  of  the  Hudson  River  as 
if  its  presence  in  the  metropolis  were  quite  unknown  to  him.  It  seems 
probable,  therefore,  that  its  occurrence  in  the  vicinity  of  New  York  was 
taken  for  its  presence  in  the  city  itself.  Still  it  may  well  have  been  present  in 
spots  not  visited  by  Mr.  Mead  and  I  myself  found  it  swarming  about  parks  in 
the  heart  of  the  city  in  June,  1870.  I  can  find  no  record  of  its  appearance 
this  year  in  T.ong  Island.      In  1869,  then,  with  the  exception  of  a  straggler 
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toward  Pliiladclphia  the  hutterfly  is  not  known  to  have  spread   more  than 
ten  or  fifteen  miles  in  any  direction  from  New  York. 

Tlie  noithern  horde  of  invaders  in  the  meantime  was  steadily  pusliing 
southward  ;  how  far  to  the  west  is  quite  unknown,  for  there  are  no  roj)orts 
for  18(59  from  the  St.  Lawrence  valley,  except  the  one  above  referred  to,  of 
its  ravages  at  Chateauguay.  So,  too,  from  Vermont  and  New  Hampshire, 
the  only  accounts  are  of  its  great  abundance  in  the  northern  portions  and 
its  appeai'ance  in  every  quarter,  these  including  the  alpine  regions  of  the 
White  Mountains.  In  Maine,  however,  it  had  everywhere  reached  the 
seacoast  and  was  found  in  numbers  in  all  the  inhabited  portions.  It  was 
abundant  at  Bangor  and  reported  from  Norway,  Mt.  Desert  Island  at  the 
end  of  July,  Eastportand  Portland.  It  was  indeed  along  the  seacoast  that 
it  pushed  its  way  southward  most  rapidly,  for  in  the  spring  of  this  year  it 
reached  Boston.  I  saw  my  first  specimen  on  July  17,  on  Boston  Com- 
mon, but  other  observers  were  ahead  of  me.  Mr.  P.  S.  Sprague,  for 
instance,  saw  it  in  the  same  spot  April  2(5,  and  Mr.  F.  A.  Clapp  on  May 
20  ;  by  the  autumn  they  were  not  very  uncommon.  A  single  specimen 
was  also  said  to  have  been  seen  this  year  near  Worcester,  but  this  is  ren- 
dered exceedingly  doubtful  by  subsequent  reports.  Probably  the  nearest 
point  at  which  the  northern  horde  approached  the  southern  was  somewhere 
on  the  Hudson  or  Connecticut  Rivers  not  far  above  the  latitude  of  43°  N. 

For  although,  as  we  have  seen,  it  was  abundant  at  Sudbury  in  Auirust, 
1868,  it  was  not  until  the  spring  of  1870,  to  which  j'ear  we  now  turn  with 
some  curiosity,  that  it  was  recognized  in  the  centre  of  eastern  New  York, 
whei-e  two  such  entomologists  lived  as  Dr.  Asa  Fitch  and  Mr.  J.  A. 
Lintner.  East  Greenwich  where  Dr.  Fitch  resided  is  almost  halfway 
from  Albany,  Mr.  Lintner's  home,  to  Sudbury,  Vt.,  yet  in  both  these 
New  Y'ork  localities  it  appeared  for  the  first  recognized  time  in  1870, 
and  then  not  until  midsummer.  Under  date  of  March  1(5,  1872,  ]\Ir.  J. 
A.  Lintner  writes  me  in  detail  regai-ding  its  appearance  this  year:  "I 
observed  it  here  [Albany]  for  the  first  time  on  July  24.  Dr.  Fitch 
reports  it  at  his  residence  in  East  Greenwich,  Washington  Co.,  thirty-two 
miles  in  a  direct  line  E.  of  N.  from  Albany,  on  the  2d  of  August.  On 
August  6,  I  saw  it  quite  numerous  at  Saratoga  Springs,  thirty  miles 
north,  and  on  the  8th  at  Glen,  Warren  Co.,  sixty-five  miles  W.  of  N.  of 
Albany.  During  the  month  of  July  a  large  number  of  the  butterflies 
were  seen  at  CroAvn  Point  and  Westport  on  Lake  Champlain,  and  at  the 
latter  place  [a  short  distance  northwest  of  Sudbury,  Vt.]  the  garden  cab- 
bages were  so  utterly  ruined  by  the  larvae  that  they  were  pulled  up  and 
fed  to  cattle  ;  .  .  .  September  11,1  observed  it  abundantly  at  Utica,  Oneida 
Co.,  ninety-five  miles  west  by  rail.  October  8,  I  saw  larvae  but  no  but- 
terflies at  Cherry  Valley,  Otsego  Co.,  fifty  miles  westerly.  The  latter 
part  of  July  it  was  seen  at  Sharon  Springs,  forty-five  miles  west;  while  at 
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Scholiarie,  an  intcrniftliato  point  thirty  miles  west,  I  did  not  detect  it 
until  perhaps  two  weeks  later."  As  it  is  not  rej)orted  from  the  eastern 
end  ot"  Lake  Ontario  for  a  year  or  two.  tlie  ImttorHv  prol)al)ly  readied 
Utica  bv  the  eastern  side  of  the  Adirondack  rcuion,  tu  do  whieli  it 
must  have  spread  more  rapidly  in  a  western  than  in  a  southern 
direction  from  tiie  southern  end  of  Lake  Chaniplain.  Moreover,  Mr. 
Hawkins  tells*  me  that  it  appeared  this  same  year  in  Oneonta,  Otsej^o 
Co..  considcrahly  to  the  soutli  and  cast  of  Utica.  Along  the  Hudson, 
Mr.  Lintner  does  not  report  it  as  extending  farther  south  than  Bath,  five 
miles  Ih'Iow  Albany,  in  September.  There  can  be' no  doubt  that  it  had 
this  year  completely  overrun  Vermont  and  New  Hampshire,  though  the 
only  records  I  have  in  the  southern  portions  are  that  the  first  specimens 
were  taken  by  ^Ir.  C.  P.  Whitney  at  Milford,  N.  IL,  on  May  26  of  this 
year,  that  it  was  abundant  there  by  autumn,  and  taken  in  numbers  at 
AValpole,  N.  H.,  in  June.  But  it  had  followed  down  the  Connecticut 
valley  much  farther  than  this,  for  it  was  taken  at  Holyoke,  Mass.,  by  Mr. 
J.  E.  Chase ;  and  Dr.  George  Dimmoek  reports  that  the  first  specimen 
was  taken  near  S[)ringficld  in  the  early  part  of  May  on  the  Longmeadow 
road  :  that  it  was  abundant  before  autumn  and  that  in  July  he  took  it  in  con- 
siderable numbers  as  far  south  as  New  Britain,  Conn.  The  first  noticed  by 
Mr.  E.  Norton  at  Farniington.  Conn.,  were  also  seen  this  year  but  "not 
often";  in  the  following  year  it  was  quite  common.  It  also  became  common 
this  year  at  Walpole,  Mass.,  seventeen  miles  southwest  of  Boston.  It 
would  appear  therefore  that,  at  the  close  of  1870,  the  southern  limits  of  the 
northern  host  were  at  about  the  parallel  of  42°  10'-30',  with  a  considerable 
extension  down  the  Connecticut  valley. 

Meanwhile  the  southern  horde  was  extending  its  outposts.  The  entire 
extent  of  Long  Island  was  occupied  this  year,  for  Prof.  S.  I.  Smith  found 
the  butterriy  very  conmion  at  Fire  Island  Beach  in  August  and  Mr.  B.  H. 
Foster  reports  destruction  at  Babylon.  In  further  direction  toward  the 
northern  band,  Dr.  Dimmoek  found  "a  few"  at  Bridgeport,  Conn.,  in 
July,  which  may  have  belonged  to  the  other  group,  l)ut  far  more  probably 
were  the  descendants  of  tiiose  that  occupied  AA'est  Farms  the  year  l)efnre. 
Dr.  8.  Lockwood  tells  me  that  it  invaded  Moninoutli  Co.,  N.  Jersey,  in 
1870  and  in  October  of  this  same  year  the  editor  of  the  American  Ento- 
mologist saw  it  around  fruit  stands  in  Philadelj)hia  :  ]Mr.  W.  D.  Doan 
writes  that  it  appeared  in  scanty  numbers  this  year  at  Atglen,  Chester 
Co.,  Penn.,  and  Mr.  Townend  Glover  says  that  it  appeared  even  as  far  as 
Baltimore  "anterior  to  1870'' :  but  this  I  think  must  be  an  error  of  mem- 
ory. It  appears,  then,  that  the  southern  horde  did  not  this  year  quite  reach 
the  northern,  but  the  two  approached  each  other  so  nearly  as  inevitably  to 
mingle  in  1871 :  and  that  the  northern  had  almost  everywhere  reached  the 
eastern  seashore  of  New  England  and  the  Canadian  pro\nnces,  and  on  the 
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west  had  extended  proliably  to  Lake  Ontario  and  nearly  to  central  New 
York.  The  southern,  on  the  other  hand,  had  covered  Long  Island  east- 
wardly,  and  was  pushing  its  way  also  along  the  northern  shore  of  the 
Sound,  while  its  main  army  was  directed  southward,  had  covered  New 
Jersey,  and  extended  into  eastern  Pennsylvania. 

In  the  next  year,  these  two  armies,  having  devastated  the  country 
with  independent  forces  for  fully  tliree  years,  met  and  mingled,  and 
then  swept  \ve8tward  and  southward  with  increasing  rapidity.  They  cov- 
ered all  the  ground  which  lay  between  the  outposts  of  the  previous  year, 
this  being  the  year  in  which  it  was  first  seen  in  Rhode  Island,  at  Provi- 
dence, and  at  Hunter,  N.  Y.  It  also  extended  to  some  of  the  higher 
regions  previously  untouched  but  swept  past,  such  as  Williamstown,  Mass., 
and  became,  as  usual,  excessively  common  where  it  had  only  appeared 
scantily  the  year  before.  There  were  even  some  spots  not  invaded  until 
1872,  and  it  would  appear  that  the  advance  guard,  which  swept  down  the 
rivers  flowing  southerly  and  along  the  seacoast,  left  the  inland  districts 
long  untouched.  Thus  it  is  reported  as  not  seen  in  8towe,  Mass.,  at  the 
close  of  1871.  Mr.  Dickinson  showed  to  the  Natural  history  association 
of  Worcester  in  1872  several  specimens  that  had  been  found  in  a  garden 
there,  as  if  they  were  of  special  interest  as  new  comers  (so  that  the  rumor 
that  one  was  taken  there  in  1869  must  be  an  error),  and  it  is  thought  not 
to  have  appeared  in  Sherborn  until  1872.  By  that  time  it  had  probably 
overrun  every  nook  and  corner  of  New  England.  Similar  irregularities 
appear  in  all  its  subsequent  movements  westward. 

Of  its  westward  movement  in  1871,  we  still  have  no  information  from 
northern  New  Yoi'k  or  north  of  the  boundary,  and  can  only  judge  by  sub- 
sequent notices  that  it  must  have  reached  at  least  the  extreme  eastern  end 
of  Lake  Ontario.  It  had  certainly  passed  the  centre  of  New  York,  being 
found  common  at  Ithaca  this  year,  where  indeed  it  made  its  first  appearance 
the  preceeding  year  according  to  Mr.  Howard,  though  Mr.  A.  C.  Weeks 
thinks  it  did  not  occur  in  Tompkins  Co.  in  1870.  It  was  '"troublesome" 
this  year  or  1872  at  Cazenovia,  while  Mr.  Saunders  states  that  "by  1871 
it  had  travelled  .  .  .  west  to  the  middle  of  the  state  of  New  York."  In 
Pennsylvania  it  is  reported  as  harmful  this  year  in  Luzerne  Co.,  and  as 
present  at  Easton  and  Lancaster ;  this  does  not  greatly  increase  its  west- 
ern range.  But  it  had  pushed  somewhat  further  southward,  following 
the  coast  line  ;  injury  was  done  to  crops  in  Cecil  Co.,  Md.,  during  this 
year,  and  it  appeared  in  Baltimore.  Writing  me  from  Spottsville,  Va., 
Mr.  B.  W.  Jones  says  "It  was  a  general  complaint  (in  Surry  Co.)  as 
early  as  1870-71  among  farmers,  that  they  could  raise  no  good  cabbage 
on  account  of  it.  In  1872—73  it  infested  the  gardens  about  Petersburg 
in  untold  numbers."  Yet  it  was  not  seen  in  Washington  imtil  1872. 
This  year  then  is  remarkable  for  the  union  of  the  two  armies  and  the  con- 
siderable western  extension  in  New  Yoi'k. 
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In  1872  we  again  are  able  to  trace  the  forward  movement  of  the  butter- 
fly in  Canada,  where  it  originated,  and  from  wliich  information  entirely 
fails  from  18()7,  when  it  reached  Montreal,  until  this  time.  For  now  we 
learn  that  it  had  passed  by  this  time  along  the  nortiiern  shore  of  the  St. 
Lawrence  and  Lake  Ontario  to  Belleville  and  Trenton,  Ontario.  But 
south  of  the  river  and  the  lake  it  had  pushed  much  farther,  viz.,  through 
the  entire  length  of  the  state  of  New  York,  so  as  to  invade  Canada  from 
the  United  States  !  It  did  not  reach  Port  Hope,  Ontario,  from  the  east, 
where  Mr.  Bethune  was  awaiting  it  ("we  fully  expect  to  see  it  at  Port 
Hope  this  year,")  until  July,  1873,  but  it  appeared  at  Ridgeway,  Wel- 
land  Co.,  "not  in  great  numbers"  in  1872,  and  at  Toronto  in  August 
1872.  This  makes  it  highly  probable  that  it  reached  Buffalo  this  year, 
of  which  I  could  not  otherwise  speak,  as  the  testimony  of  my  correspon- 
dents is  widely  conflicting.  Certainly  it  reached  Brockport,  for  it  was 
taken  there  in  September  by  Mr.  David  Bruce,  and  the  next  year  had 
certainly  spread  much  farther  west  on  the  southern  than  on  the  northern 
shores  of  Lake  Erie.  It  was  in  this  year  that  it  reached  Delhi.  In  Penn- 
sylvania, though  it  probably  reached  Centre  Co.  in  this  year,  it  was  possi- 
bly checked  in  its  westward  spread  by  the  Alleghanies,  as  we  do  not  hear 
of  it  in  the  western  part  of  the  state.  It  reached  Washington  early  in  this 
year,  but  how  much  farther  south  it  passed  we  do  not  know.  As,  how- 
ever, we  have  already  heard  of  it  in  Virginia,  it  is  probable  that  it  had 
extended  southward  at  something  like  its  previous  rate  and  we  have 
accordingly  drawn  our  curve  to  correspond  with  this. 

In  1873,  as  before  stated,  it  reached  Port  Hope,  and  "F.  C.  L."  re- 
ports taking  his  first  specimen  at  Dunn  in  Haldimand  Co.,  Ont.  ;  some 
were  also  taken  at  Hamilton,  where  one  would  have  looked  for  it  the 
preceding  year  from  its  presence  then  at  Toronto.  Mr.  Mofiiit  indeed 
thinks  it  highly  probable  that  it  was  there  in  the  autumn  of  1872,  since 
white  butterflies  (which  without  special  notice  he  took  for  protodice)  were 
then  swarming  everywhere  about  flowers.  This  year  it  had  entirely  cov- 
ered New  York  state,  though  there  were  places  even  in  the  eastern  half, 
such  as  Norwich,  where  it  did  not  appear  until  this  year,  at  least  in  any 
number.  It  was  found  sparingly  at  Cleveland  in  the  spring  of  this  year, 
but  from  here  southwai'd  our  information  is  ))ractically  a  blank.  We  have, 
however,  two  curious  items  :  it  is  reported  by  Mr.  C.  R.  Dodge  as  being 
destroyed  by  parasites  in  Louisville,  Ky.,  in  this  year,  which  implies  that 
it  appeared  there  at  least  the  year  before  (probably  Mr.  Dodge's  infor- 
mant mistook  the  destructive  southern  cabbage  buttei-fly  for  this). 

The  other  is  a  very  definite  piece  of  information  from  Prof.  L.  R. 
Gibbes  of  Charleston,  who,  in  a  recent  letter  to  me,  after  mentioning  the 
year  1870  as  one  which  was  remarkable  for  the  number  of  Lepidoptera 
seen  in  that  city,  says  that  P.  rapae  (of  which  he  possessed  English  exam- 
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pies  in  his  cabinet)  was  not  to  be  found,  but  "in  1873  I  observed  it  as  not 
uncommon  in  this  city,  and  recognized  it  at  once,  while  flying,  as  distinct 
from  its  congeners  P.  monuste  and  P.  protodice  ;  .  .  .  I  have  seen  it  I 
think  every  year  since."  This  appears  to  be  an  unquestionable  indepen- 
dent introduction  of  the  species  from  a  coasting  vessel,  and  it  is  due  to  this 
probably  that  we  find  it  invading  the  southern  Atlantic  states  sooner  than 
we  should  otherwise  anticipate.  In  the  curves,  therefore,  I  have  given 
this  new  southern  horde  a  distinct  claim  to  local  independence,  and  brought 
the  northern  curve  to  the  ocean  at  a  comparatively  high  latitude. 

In  1874  we  again  hear  of  the  insect  to  the  east  of  its  point  of  origin,  N. 
Corneau  reporting  it  as  rare  at  Godbout  river  on  the  lower  St.  Lawrence, 
the  northeasternmost  point  from  which  it  has  yet  been  recorded  ;  its  progress 
westward  in  Canada  seems  to  have  been  very  slow.  It  was  abundant  now 
at  Hamilton  but  it  did  not  reach  Paris  this  year  or  certainly  not  until  the 
very  end  of  the  year.  It  had  become  noticeable  at  Cleveland  by  its  ravages 
during  this  summer  as  well  as  in  western  Pennsylvania.  It  made  its  ap- 
pearance among  the  mountain  valleys  of  West  Virginia  in  September  where 
it  became  abundant  the  following  spring.  It  was  "by  no  means  rare"  in 
Virginia. 

Of  the  extension  of  the  southern  horde  we  know  nothing,  but  from  the 
record  of  later  dates  I  have  assumed  an  enlarged  curve  which  seems  best  to 
asrree  with  the  facts . 

But  here  enters  a  new  factor.  Dr.  A.  W.  Chapman,  a  well  known  and 
experienced  lepidopterist,  writes  from  Apalachicola ,  Florida,  that  the  butter- 
fly first  appeared  there  in  1873  or  1874  ;  adding  that  it  has  not  yet  become 
common,  only  half  a  dozen  being  seen  in  a  season.  Here  we  have  a  second 
southern  coastal  introduction,  unless  indeed  it  was  imported  from  Charles- 
ton by  raU  direct,  as  seems  more  probable.  Its  appearance,  however  it 
came  about,  at  these  two  southern  stations  at  such  an  early  period  explains 
why  when  the  insect  does  not  flourish  so  well  in  the  extreme  south  as  farther 
north*  it  managed  to  reach  Alabama  at  least  as  soon  as  it  obtained  a  foot- 
hold beyond  the  Mississippi. 

Turning  now  to  the  year  1875  and  beginning  as  before  at  the  north,  wc 
find  tliat  it  reached  Paris,  Out.,  in  the  spring  of  1875,  and  London  in 
Ausrust.  Saunders  also  tells  us  that  it  had  reached  western  Ohio,  and  a 
gardener  in  southwestern  Ohio  reports  that  it  first  troubled  him  in  1876  at 
Mt.  Repose,  Clermont  Co.,  and  therefore  presumably  reached  that  place  by 
1875.  It  did  not,  however,  reach  Cincinnati  until  the  following  year  though 
it  had  followed  the  western  Alleghanies  down  to  Maryville,  Blount  Co., 
eastern  Tennessee,  a  little  south  of  Knoxville,  where  Mr.  E.  M.  y\.aron  saw 
it  in  1875.     It  was   now  common  in  West  Virginia,  and  presumably   ex- 

*  In  evidence  of  this,  the  fact  that  after  fif-  supported  by  its  failure  to  invaile  the  penin- 
teen  years  it  is  still   scarce  at  Apalachicola  is       sula  of  Florida. 


THE  SPREAD  OF  A  BUTTERFLY  IN  A  NEW  REGION.  1185 

tended  into  North  Carolina,  though  we  have  no  report  from  there  until 
187^(,  when  Mr.  W.  V.  Andrews  found  it  in  March  at  Asheville.  The 
southern  part  of  our  line  for  this  year  is,  therefore,  purely  conjectural,  as 
are  also  the  lines  for  the  southern  colonies,  from  which  we  have  no  data. 

There  enters  now  a  good  deal  of  confusion  in  the  dates  of  its  appearance. 
The  insect  had  become  abundant  on  all  the  main  railway  lines  running  east 
and  west  and  washable  to  be  forcibly  carried  in  any  direction.  Wherever 
a  pair,  male  and  female,  happened  after  all  vicissitudes  to  come  together, 
there  would  be  the  point  for  the  introduction  of  a  new  colony  ;  for  migno- 
nette or  cabbage  or  turnip  would  be  found  somewhere  about ;  and  the  only 
wonder  is  that  the  movement  of  the  throng  was  as  resrular  as  it  was. 

During  1876  it  covered  the  whole  of  western  Ontario  and  extended  into 
eastern  Michigan  ;  Mr.  E.  A.  Strong  even  states  that  he  took  it  at  Grand 
Rapids  in  1875,  but  this  I  think  must  be  a  fault  of  recollection.  Below 
the  Lakes,  however,  it  moved  on  more  rapidly.  It  is  possible,  if  not 
probable,  that  one  of  the  roadside  colonies  to  which  I  alluded  above  was 
established  in  central  Indiana  before  this,  for  Mr.  S.  G.  Evans  says  that 
Pieris  rapae  was  common  in  Evansville  when  he  began  collecting  there 
in  1874;  and  Dr.  G.  M.  Levette  writes  from  Indianapolis,  "From 
recollections  of  myself  and  others  I  would  place  it  [the  introduction  at 
that  point]  in  1872  or  187;i."  We  have  the  very  definite  statement  from 
Dr.  F.  AV.  Goding  that  he  captured  a  female  in  his  father's  garden  in 
Kane  Co.,  111.,  44  miles  west  of  Chicago,  on  September  17,  1875.  A 
few  days  afterward,  as  he  now  distinctly  remembers,  he  saw  several  in 
cabbage  fields  west  of  Chicago,  flying  in  company  with  protodice.  Mr. 
J.  W.  Huett  also  writes  that  he  first  saw  the  butterfly  at  Farm  Kidge, 
LaSalle  Co.,  in  the  spring  of  1874  or  1875,  in  scanty  numbers.  It  would 
therefore  appear  highly  probable  that,  a  year  or  two  in  advance  of  its 
normal  rate  of  progress,  as  if  it  had  caught  the  fever  of  its  surroundings, 
Pieris  rapae  swept  into  Chicago  on  a  railway  train.  We  have  no  further 
record  for  this  year  of  the  advance  of  the  great  horde,  but  simply  from 
analogy  and  subsequent  facts,  the  curve  of  its  probable  progress  has  been 
placed  on  the  map. 

In  this  year,  however,  we  have  indications  of  the  spread  of  both  of  the 
southern  colonies,  for  in  October  Dr.  A.  Oemler  detected  the  butterfly  at 
Wilmington  Island,  off  Savannah, — evidently  an  extension  of  the  Charles- 
ton colony  of  1873  ;  while  the  fact  that  the  butterfly  was  as  common  in 
1876  as  now,  at  Lumpkin  in  the  southwestern  part  of  the  state,  indicates 
the  spread  of  the  Apalachicola  colony. 

In  1877,  to  begin  now  with  the  south,  these  two  southern  colonies  prob- 
ably merged,  for  the  butterfly  was  common  at  Macon,  a  point  which 
probably  might  have  been  reached  by  either  colony  this  year,  though  not 
by  the  northern  horde  for  a  year  or  two  later,   to  judge  by  all  accounts. 

■49 
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For,  to  forestall  the  siicceLiling  years  a  little,  the  pest  was  not  noticed  in 
northern  Alabama  until  1879,  nor  at  Atlanta,  Georgia,  until  1880,  nor  at 
Chester,  S.  C,  until  1881. 

From  these  points  to  Illinois  is  a  long  leap,  hut  for  this  year  it  lias  no 
record.  Excepting  for  the  notice  of  its  common  occurrence  at  the  head  of 
Lake  Rosseau  in  the  Muskoka  District,  east  of  Georgian  Bay,  Canada, 
the  only  remaining  data  are  for  Illinois  and  Michigan  ;  the  butterfly  had 
covered  the  lower  half  of  the  lower  peninsula  of  Michigan  and  part  of 
Illinois.  The  specific  points  which  it  had  reached  in  the  latter  state  are 
the  region  about  Chicago — Maplewood,  DeKalb  Co.,  sixty  miles  west  of 
Chicago,  Decatur  and  Champaign,  in  the  autumn.  The  first  two  of  these 
may  easily  have  been  the  mere  extension  of  the  Chicago  colony,  the  two 
latter  of  the  Indiana,  but,  in  all  probability,  the  succeeding  year  saw  a 
blending  of  all  the  colonies,  both  north  and  south. 

For  then,  1878,  not  only  is  almost  the  whole  of  Illinois  invaded,  but 
the  advance  guard  has  pushed  across  the  Mississippi  and  intrenched  itself 
in  Iowa  and  Missouri.  It  appeared  at  Carbondale  early  in  the  year, 
and  "in  injurious  numbers"  at  Springfield.  It  had  crossed  the  Mississippi 
at  at  least  two  points.  Prof.  11.  R.  Rowley  writes  from  Carryville,  Pike 
Co.,  Mo.,  that  he  collected  two  specimens  on  radish  blossoms  at  Louisiana 
in  that  county  in  July,  1878,  and  Prof.  S.  M.  Tracy  says  that  he  noticed 
it  at  Columbia,  in  1877,  the  first  year  of  his  residence  there.*  Further, 
Mr.  J.  M.  Myers  writes  that  five  or  six  specimens  were  taken  at  Fort 
Madison,  Iowa,  in  the  autumn  of  1878.  There  can  therefore  be  little 
doubt  that  it  was  in  this  year  that  it  first  crossed  the  Mississippi.  In 
Tennessee,  too,  it  was  close  to  the  Mississippi  in  1878,  for  it  appeared 
this  year  at  Ralston  Station  in  Weakley  Co.  ;  and  it  was  in  March 
recorded  from  Asheville. ,  N.  C. 

In  1879  it  had  extended  up  the  peninsula  of  Michigan,  having  been  taken 
at  Ludington  either  this  year  or  the  preceding,  and  had  invaded  Wisconsin, 
appearing  in  May  about  Racine,  and  being  abundant  there,  although  it  did 
not  reach  Milwaukee  that  year.  In  Iowa  it  made  rapid  advances.  We 
have  already  seen  it  at  Fort  Madison  in  the  southeastern  corner.  It  prob- 
ably appeared  in  1878  also  at  Keota  in  Keokuk  Co.,  for  it  was  destructive 
there  before  the  end  of  1879.  At  Muscatine,  it  appeared  in  the  latter 
part  of  May,  and  became  destructive  that  year.  It  appeared  this  year 
also  in  Linn  Co.,  where  it  was  very  destructive.  But  it  went  beyond  the 
eastern  tier  of  counties,  for  it  was  found  at  Des  Moines,  in  the  autumn 
at  Ames,  and  had  even  advanced  by  midsummer  to  Omaha  in  Nebraska, 
that  is,  across  the  entire  state  of  Iowa ;  in  all  probability  it  may  have 
been  prematurely  carried  to  that  great  railway  centre  by  the  freight 
trains.     The  surprising  thing  about  this  is  that  it  appeared  to  have  no  out- 

♦This  is  certainly  possible,  but  it  was  more  probably  in  1878,  to  judge  by  other  reports. 
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conio.  as  we  slinll  sec.  The  liutterHy  ii|ipi'iire<l  also  ahout  St.  Louis  this 
year  ami  at  many  localities  in  Alabama,  Hiicii  aw  Marion  and  Sclma, 
tliiiiit;li  Mr.  Uilcv  did  not  see  it  at  Moliilc  on  a  visit  there. 

In  l^Nt'it  liail  ad\aneed  in  the  north,  accortliiig  to  Mr.  Saunders,  to 
Manitoiilin  Island,  near  the  northeastern  end  of  Lake  Huron,  to  theSaidt 
Ste.  Marie,  to  Hoehestcr  in  the  southeastern  corner  of  Minnesota,  to  West 
Point,  Nebraska,  to  Ijnwrenee,  Kansas,  in  March  and  to  Manhattan  in  the 
same  state.  l)r.  \V.  S.  Newlon  writes  that  it  appeared  at  ( )s\vego  in 
the  southeastern  corner  of  the  state  on  .Iniic  10.  1^7'.',  tint  ]n-  is  not  quite 
positive  aiiout  the  year.  It  is  also  reported  tiiis  year  from  .\tlanta,  (Ja.,  in 
July.      It  must  have  l)ccn  there  the  year  previous. 

In  ISi^l  we  have  few  reports  of  its  extension,  but  it  was  tliis  year  tliat 
it  l)ecamc  common  on  Kccweenaw  Point,  at  Calumet,  Mich.,  though  the 
postmaster  at  Kasson  says  that  it  did  not  appear  in  that  place  until  a  year 
or  two  later.  It  was  as  late  as  Au<rust  'A  that  Mr.  (i.  M.  Dodtre  first  saw 
it  at  (ilencoe,  Dodge  Co.,  Nebraska,  not  fifty  miles  from  Omaha  and  at 
about  the  same  time  his  brother,  C.  F.  Dodge,  found  Fremont  "overrun" 
with  them.  Not  until  this  year  did  it  make  its  appearance  at  Saliiia,  Kan., 
becoming  common  in  18X2.  It  is  also  reported  as  appearing  in  IJ^SI  at 
Bastrop,  Texas. 

In  ISS:?.  according  to  E.  .\.  Dodge,  it  was  already  very  abundant  at 
Central  City,  Merrick  Co.,  in  the  middle  of  the  eastern. half  of  Nebraska. 

In  1883  we  have  several  very  interesting  extensions.  Mr.  Walter  Hay- 
don,  returning  to  England  from  Moose  Factory  at  the  extreme  southern  end 
of  Hudson  Bav,  took  with  him  an  interesting  collection  of  insects,  among 
which  Mr.  J.  .Tenner  Weir  fonn<l  a  single  pair  of  P.  rapac,  which  were  all 
he  had  taken  therein  a  residence  of  five  and  a  half  years.  Presumabl}'  the 
insect  had  arrived  shortly  before  his  departure.  It  was  only  in  this  year, 
that  it  appeared  at  Minneapolis,  Minn.,  yet  it  was  now  that  Capt.  Gamble 
CJeddestook  it  in  Manitoba  along  the  line  of  the  Canadian  Pacific  Railway, 
at  least  as  far  as  Brandon,  about  longitude  100°.  Further,  Mr.  Charles 
S.  Brown  of  Ludden,  Dickey  Co.,  Dakota,  writes  that  he  reached  that 
coimtrv  in  1HM8 — one  of  the  first  settlers  there — and  noticed  then  a  few 
specimens  of  the  butterfly  which  has  since  become  common.  It  is  evident 
that  it  has  nearly  outrun  the  tide  of  civilization. 

But  even  this  record  is  outstrip|)cd  by  the  report  that  it  actually  reached 
the  Kocky  mountains  in  Montana  in  1884.  Two  correspondents  have  an- 
swered mv  inr|uirie8  fi-om  there  ;  one  has  not  seen  it  and  says  it  must  be 
rare  or  local  if  there  at  all  ;  he  has  occasionally  noticed  a  Pieris,  but  took 
it  to  be  P.  olcracea  ;  the  other  says  he  saw  none  in  1888,  one  in  1884  and 
another  in  1886.  North  of  the  boundary  the  insect  has  not  yet  reached 
Kegina. 

A  few  words   onlv  will   suffice   for   all   later   statistics.      In    18H.T   it  is 
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recorded  from  Dulutli,  at  the  western  end  of  Lake  Superior ;  and  Mr. 
David  Bruce,  who  spent  three  consecutive  summers  in  Colorado  and  has 
closely  watched  all  white  butterflies  on  the  search  for  some  of  the  rarer 
forms,  met  with  P.  rapae  for  the  first  time  in  1886,  seeing  a  dozen  speci- 
mens about  Denver  between  August  and  October.  In  this  same  year  it 
apparently  made  its  first  advent  into  the  eastern  half  of  Florida.  Enqui- 
ries of  several  entomologists  residing  there,  Messrs.  Ashmead  at  Jackson- 
ville, Hubbard  at  Crescent  City,  Mead  and  Chase  in  Orange  Co.,  elicited 
the  uniform  response  that  the  butterfly  had  not  reached  there ;  but  Dr. 
J.  M.  Wheaton  of  Columbus,  Ohio,  writes  that  he  obtained  a  single 
battered  specimen  about  the  first  of  April,  1886,  while  on  a  visit  to  Jack- 
sonville. There  is  probably,  therefore,  no  state  in  the  Union,  east  of  the 
Rocky  Mountains,  where  itdoes  not  occur,  though  it  has  not  been  reported, 
to  my  knowledge,  from  Mississippi,  Louisiana  or  Arkansas.  It  is  hardly 
possible  that  it  has  not  covered  nearly  or  quite  the  whole  of  each,  though 
Mr.  R.  d'Ailly  of  Malvern,  Arkansas,  writes  that  it  has  not  yet  reached 
that  place  in  the  centre  of  the  state. 

If  now  we  examine  the  map  upon  which  these  statements  have  been 
represented,  we  shall  be  struck,  I  think,  by  two  or  three  principal  points  : 
1.  The  more  rapid  spread  of  the  butterfly,  at  first,  toward  the  east  and 
southeast  until  it  reached  the  sea,  rather  than  toward  the  southwest  along 
the  valley  of  the  St.  Lawrence.  2.  The  comparatively  small  amount  of 
hindrance  mountainous  and  elevated  countries  seem  to  have  presented  in 
the  early  part  of  its  career.  Indeed,  if  the  first  record  of  its  apjiearance  in 
East  Tennessee  is  correct  (and  we  have  excellent  authority  for  it)  these 
would  seem  in  the  warmer  latitudes  to  have  offered  a  distinct  highway  for 
the  movements  of  the  army,  which  the  curves  for  1874-1877  are  meant  to 
show.  3.  The  favorable  influence  of  colonies  on  the  spread  of  the  pest, 
with  the  single  exception  of  that  at  Omaha.  4.  The  excessively  rapid, 
forward  movement  toward  the  west  and  southwest  as  soon  as  the  Valley  of 
the  Mississippi  is  reached  ;  compare,  for  instance,  the  five  years'  advance 
from  Cincinnati,  Ohio,  to  Lawrence,  Kansas,  or  to  Bastrop,  Texas,  and 
the  otherwise  rapid  five  years  from  central  New  York  to  western  Ohio,  or 
to  the  five  years  it  took  to  cover  the  New  England  states.  5.  The 
natural  limit  to  its  southern  extension,  as  shown  by  the  fact  that  it  can 
hardly  maintain  itself  at  Apalachicola  and  has  not  pushed  its  way  into  the 
peninsula  of  Florida  beyond,  hardly  to,  Jacksonville,  although  it  has  for 
ten  years  been  within  what  would  elsewhere  be  not  more  than  a  year's 
flight  away. 

No  mention  has  hitherto  been  made  of  the  opinion  of  some  entomolo- 
gists, that  Pieris  rapae  is  indigenous  to  the  Pacific  coast  of  America,  or  at 
least  has  been  known  there  for  fully   a  quarter   of  a  century  and  no   one 
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knows  how  iniicli  longer.  Specimens  were  first  brought  east  by  Mr.  A. 
Agassiz  in  1859.  It  is  well  known  that  tin-  butterflies  (not  to  mention 
other  animals)  of  the  Pacific  coast  are  more  nciirly  allied  to  those  of  the 
Old  World  tlian  are  the  butterflies  east  of  the  Koeky  Mountains  ;  and  there- 
fore to  one  regarding  these  western  Pierids  as  identical  with  P.  rapae  they 
may  well  be  looked  upon  as  autochthonous,  inasnuich  as  in  the  Old  World 
P.  rapae  extends  from  the  Atlantic  to  the  Pacific,  from  Great  Britain  and 
Harbary  to  Kamtschatka  and  Jaj)an. 

My  own  belief,  however,  is  that  wc  have  in  America,  in  addition  to  the 
introduced  P.  rapae,  two  distinct  autochthonous  species,  each  of  which  shows 
seasonal  dimorphism  similar  to  that  of  P.  rapae  and  at  least  one  of  them  some 
marked  geograi)hical  races.  If  P.  rapae  and  P.  napi  are  distinct  species, 
as  they  are  universally  considered  in  Europe,  then  the  American  species, 
previous  to  the  introduction  of  P.  rapae  into  eastern  Canada,  were  distinct 
from  the  European  and  from  each  other.  That  certain  forms  of  each  of 
them,  and  especially  of  the  western  P.  venosa,  might  readily  be  taken  (as 
has  been  done)  for  P.  rapae  is  unquestionable,  and  it  is  possible  that  the 
species  seen  in  1M84  and  again  in  1886  at  Great  Falls  and  the  Belt  Moun- 
tains, Montana,  was  P.  venosa,  so  marked.  I  have  accordingly  covered 
the  area  upon  the  map  over  which  P.  venosa  is  known  to  extend  with  close 
cross  ruling,  and  that  which  it  may  probably  also  occupy  with  moi'e  open 
ruling.  It  will  thereby  be  seen  that  the  introduced  P.  rapae  is  rapidly 
progressing  toward  its  near  of  kin.  It  may  well  be  believed  that  if  P.  rapae 
has  in  the  last  five  years  crossed  the  high  [)lains  of  Kansas  and  Nebraska  on 
its  westward  march,  as  it  has  done,  the  butterfly  considered  by  others 
as  Pieris  rapae,  which  has  been  on  the  Pacific  coast  since  1859  would,  in 
more  than  a  quarter  of  a  century,  if  it  were  P.  rapae,  certainly  have  ex- 
tended eastward  across  the  less  arid  country  along  the  northern  boundary 
of  the  United  States  to  a  proportionably  longer  distance, — which  it  cer- 
tainly has  not  done.  It  therefore  fails  in  one  characteristic  of  that  raven- 
ous and  destructive  species.  It  should  be  added  that  the  only  forms 
considered  by  any  one  as  identical  with  P.  rapae  are  those  described  by 
myself  as  P.  marginalis  and  by  Mr.  Reakirt  as  P.  yreka.  They  came 
from  California,  Oregon  and  Washington  Territory. 

With  regard  to  the  nature  of  the  documentary  evidence  upon  which 
this  account  is  largely  based  a  few  words  may  be  said.  One  would  expect 
that  much  might  be  learned  from  agricultural  and  horticultural  journals 
about  the  movements  of  the  butterfly,  but  a  great  amount  of  time  has  here 
been  wasted  in  vain  search  ;  very  little  was  to  be  found  and  that  little 
generally  so  vaguely  stated  as  to  be  valueless.  Direct  enquiry  has  been 
almost  the  sole  resource  of  value  after  the  entomological  journals,  and 
especially  the  pages  of  the  Canadian  Entomologist. 

In  the  mass  of  information  received  from  very  various  quarters  in  reply  to 
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a  circular  of  inquiry  I  addressed  to  many  persons,  it  lias  of  course  been  impos- 
sible to  weigh  the  evidence  for  exactly  what  it  was  worth.  Some  of  it,  as  was 
to  lie  expected,  had  to  be  thrown  out  altogether  as  coming  from  those  who 
were  not  sufficiently  observant  to  have  distinguished  between  the  new  pest  and 
its  allies,  also  destructive  to  cabbages.  To  adopt  indiscriminately  all  the 
data  offered  would  ha\c  led  to  a  chaotic  result ;  we  should  have  been  obliged, 
for  instance,  to  say  that  the  butterfly  appeared  in  Ohio  in  18(55,  when  it 
had  only  that  year  crossed  the  northern  border  of  New  England  ;  or  that 
it  reached  central  Illinois  in  1871  or  1872,  or  even  in  185H,  when  it  had 
not  yet  been  borne  across  the  ocean  ;  or  tliat  it  appeared  in  Georgia  in 
1862  and  was  abundant  there  in  ISfili,  some  ten  years  before  its  time. 
More  possibly  correct  is  the  nearly  accordant  testimony  of  no  less  than 
three  reporters,  whose  judgment  I  have  no  means  of  testing;  they  agree 
in  giving  1864  or  1865  as  the  date  of  the  first  appearance  of  the  butterfly 
in  eastern  Pennsyh-ania,  and  a  fourth  refers  to  it  hesitatingly,  perhaps  as  a 
matter  of  report ;  it  is  possible  that  it  might  have  been  brought  across  the 
ocean  direct  to  Philadelphia  at  that  date,  but  that  it  did  not  attract  the 
attention  of  other  entomologists  in  and  about  Philadelphia,  or  make  its 
impression  on  the  country  around,  renders  the  su])position  highly  im- 
probable ;  nor  do  the  facts  given  above,  regarding  its  spread  about  New 
York,  lead  us  to  admit  that  it  reached  that  city  from  Philadelphia.  It  is 
far  easier  to  suppose  either  that  a  mistake  was  made  by  each  observer  in 
the  species  concerned,  or  that  the  memory  was  at  fault, — all  these  state- 
ments coming  to  me  in  answer  to  my  direct  enquiries  ;  none  of  them  are 
printed  records. 

In  conclusion,  it  may  be  remarked  that  the  definite  setting  down  of  ter- 
ritorial limits  to  each  year's  spread  will  naturally  raise  the  question  in  the 
mind  of  every  lepidopterist  who  examines  the  map,  whether  it  rightly  in- 
tei'prets  the  matter  for  the  ground  with  which  he  is  familiar.  I  beg, 
therefore,  to  ask  those  who  see  reason  to  question  the  accuracy  of  the  lines 
at  any  point  kindly  to  give  me  the  benefit  of  their  better  knowledge,  by 
exact  and  detailed  statements,  and,  whei'C  possible,  founded  on  something 
better  than  memory.  Should  a  sufficient  number  of  important  diver- 
gences come  to  light,  I  will  make  them  public  in  a  forma!  statement.  It 
may  be  stated,  in  a  general  way,  that  the  lines  are  more  conjectural  in  the 
southern  states  than  elsewhere,  owing  to  the  paucity  of  observations. 

%•  See  my  paiier  (Mom.  Bost.  sno.  nat.  bist.,  iv,  No.  3)  for  full  authorities  for  the  statements 
given  above,  principally  derived  from  a  large  correspondence. 


Tabid  of  species  of  Pieris,  base'!  on  Iheegg. 


Tapering  distinctly  ahove  over  the  entire  upper  half oleracea. 

Tapering  distinctly  above  only  on  the  uiijier  third rapae. 
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T<ible  of  species,  based  on  the  cnterpillanit  birth. 

Apiially  enlarged  hairs  less  thaiiuni'-tbinl  ;is  loiijj;  as  bnailili  of  head oleracea. 

Apically  enlarged  hairs  nearly  half  as  long  as  breadth  (if  head rapae. 

Tnble  of  species,  based  on  the  inutiiye  caterpillar. 

Mediodorsal  stripe  indistinct,  only  marked  by  the  al)sence  of  blaek  points;  two  hinder  divisions 
of  abdominal  segments  separated  by  a  distinct,  transverse  crease oleracea. 

A  distinct  yellow  mediodorsal  line ;  two  hinder  divisions  of  abdominal  segments  separated  by 
a  very  indistinct,  transverse  cre.ise rapae. 

Table  of  species,  based  on  tlie  cliri/sidis. 

Lateral  prondnences  of  third  abominal  segment  distinctly  flaring;  mesial  thoracic  carina  with 
a  steep,  anterior  descent,  at  abont  a  right  angle  with  the  under  surface  of  the  body,  oleracea. 

Lateral  prominences  of  third  abdominal  segment  scarcely  flaring;  mesial  thoracic  carina  with  a 
gentle  anterior  descent,  at  an  angle  of  about  45°  with  the  under  surface  of  the  body.. rapae, 

Tnble  of  species,  based  on  the  imago. 

Fore  wings  generally  free  of  spots  both  above  and  beneath,  l)ut  occasionally  showing  faint 
ones,  especially  above,  and  particularly  in  upper  median  interspace,  where  normal  in  the 

other  species;  tip  of  hook  of  male  abdominal  appendages  curved  strongly  downward 

oleracea. 

Fore  wings  almost  invariably  with  two  large,  round,  Ijlack  spots  in  the  upper  median  and 
meilio-submedian  interspaces,  both  above  and  beneath,  occasionally  absent  from  the  lower 
interspace;  tip  of  hook  of  male  abdominal  appendages  scarcely  curved  downward.. rapae. 

PIERIS   OLERACEA —The  gray  veined  white. 

[The  gray  veined  white  (Gosse);  pot-herb  Pontia  (Harris);  gardeu  pouty  (Emmons);  pot- 
herb butterfly  (Minot) ;  white  butterfly  (Fitch).] 


Pontia  oleracea  Harr.,  New  Engl.  Farm., 
vii :  402  (1829) ;  Ins.  Inj.  Veg.,  3d  ed.,  269-271, 
fig.  9!)  (1862);  Agass.  Lake  Sup.,  386,  pi.  7, 
fig.  1  (1850) ;  Entom.  corresp.,  361  (1869). 

Pieris  oleracea  Boisd.,  Spec.  g^n.  L6p., 
i :  518  (1836) ;— [D'Urb.]  Can.  nat.  geol.,  ii :  347 
(1857);-D'Urb.,  ibid.,  v : 243  (I860):— Morr., 
Syn.  Lep.  N,  Amer.,  19,  315-17  (1862);— 
Scudd.,  Proc.  Bost.  soc,  nat.  hist.,  viii:  178- 
80(1861);  Butt.,  165,  figs.  10,  44,  138,  139 
(1881);  Mem.  Bost.  soc.  nat.  hist.,  iv;66 
(1887); — Lintn.,  Proc.  entom.  soc.  Philad.,iii: 
52-4  (1864) ;  Ent.  notes,  i :  28-29  (1872) ;— Reak., 
Proc.  eniom.  soc.  Philad.,  vi ;  131-2  (1866)  ;— 
Ril.,  Rep.  Ins.  Missouri,  ii:  105-6,  figs.  75-76, 
(1870) ;  Rep.  U.  S.  dep.  iigric,  1883, 115-117,  pi. 
10,  tig.  5  (1883) ;—  Fitch,  Trans.  N.  Y.  st. 
agric.  soc,  1869,531-542  (1870);- Glov.,  Rep. 
U.  S.  dep.  agric,  1870, 79,  fig.  37  (1871) ;— Beth., 
Rep.  ent.  soc  Ont.,  1871, 84,  figs.  87-88  (1872) ; 
Can.  ent.,  v:  37-39,  fig.  7  (1873) ;— French, 
Rep.  ins.  III.  vii :  143-144  (1878)  ;-Thom.,  ibid. 
ix :  26  (1880) ;  Middl.,  ibid.,  x  :  77,  fig.  9  (1881) ; 
— Gosse,  Can.  ent.,  xv  :  48-49  (18.S3);— Fern., 
Butt.  Me., 27-28,  figs.  3-t  (1884) :— Mayn.,  Butt. 
N.  Engl.,  47-48,  pi.  6,  figs.  64,  64a  (1886). 


Ganoris  oleracea  Scudd.,  Syst.  rev.  Am. 
butt.,  41  (1872). 

Pieris  napi  (pars)  Edw.,  Pap.,  i :  83-99,  pi. 
2-3  (1881);— French,  Butt.  east.  U.  S.,  110- 
113,  figs.  26-27  (1886). 

Figured  also  by  Glover,  111.  N.  A.  Lep.,  pi. 
31,  fig.  2 ;  pi.  106,  fig.  28  (3  figs.) ;  pi.  27,  fig. 
7  (ined.). 

[Not  Papilio  napi  Linn.] 

PIERIS  OLERACEA   FRIGIDA. 

The  darker  veined  spring  form. 

Pieris  frigida  Scudd.,  Proc.  Bost.  soc.  nat. 
hist.,  viii ;  181-182  (1861). 

Pieris  hidda  Edw., Trans.  Am.  ent.  soc,  ii : 
370  (18b9). 

Pieris  napi  form  bryoniae  var.  hulda 
Edw.,  Pap.,  i :  98,  pi.  2,  fig.  5  (1881). 

Ganoris  oleracea  var.  borealis  Grote,  Bull. 
Bufi".  soc.  nat.  sc,  i:  185  (1873);— Coup.,  Can. 
ent.,  vi:  50-59  (1874). 

Pieris  napi  form  oleracea  hiemalis  Edw., 
Pap., i:  90,  pi.  2,  fig.  8  (1881). 

Pieris  virginiensis  Edw.,  Trans.  Am.  ent. 
soc.  iii :  13-14  (1870) ;  Butt.  N.  Amer.,  i,  Pieris 
2,  figs.  .5-8  (1871). 
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Gonoris   virginiensis  Scudd.,    Syst.  rev.  Pontin  casta  Kirb.,  Faun,  bor.-ainer..  iv: 

Am.  butt.,  n  (1872).  288,  pi.  3,  fig.  1  (1837). 

Pieris  napi   form  oleracea-hyemalis  ab.  Pieris  cnsta  Morr.,  Syn.  Lep.  N.  Ainer., 

virginiensis  Ed w. ,  Pap.  i :  98  (1881) ;  19  (1802). 

.'  Pieris  murginiilis  Scudd.,   Proc.   Boat. 

PIERIS  OLERACEA  CRUCIFERARUM.  80C.  Illlt  bist.,  viii:  183  (1SG1).» 

The  sligbtly  marked  summer  form.  Pieris  napi  form  acadica  Edw.,  Pap.,  1: 

87,  pi.  3,  figs.  10,  11  (1881). 
Pieris   cruciferarum   Boisd.,    Spec.   g6ii.  Pieris  napi  form  oleracea-aestiva  Edw., 

L(5p.,  1:519(1836).  Pap.,  i : 93,  pi.  3,  figs.  15-16  (1881). 

Over  the  fields  where  the  brown  quails  whistle, 

Over  the  ferns  where  the  rabbits  lie. 
Floats  the  tremulous  down  of  a  thistle. 

Is  it  the  soul  of  a  butterfly  ? 
Seel  how  they  scatter  and  then  assemble; 

Filling  the  air  while  the  blossoms  fade. 
Delicate  atoms,  tliat  whirl  and  tremble 

In  the  slanting  sunlight  that  skirts  the  glade. 
There  goes  the  summer's  inconstant  lover, 

Drifting  and  wandering,  faint  and  far; 
Only  bewailed  by  the  upland  plover. 

Watched  by  only  the  twilight  star. 
Come  next  August  when  thistles  blossom, 

See  how  each  is  alive  with  wings! 
Butterflies  seek  their  souls  in  its  bosom. 

Changed  thenceforth  to  immortal  things. 

T.  W.  n.—  The  Son!  of  a  Butterfly. 

Imago  (7  :  3 ;  13  :  2).  Head  covered  above  with  Ions,  fl'iH  white  and  blackish  hairs, 
the  latter  less  frequent,  occurring  mostly  in  longituilinal  series  down  the  middle  of 
each  half  of  the  front  and  generally  partially  concealed  by  the  whitish  ones;  sides  of 
the  head  behind  the  eyes  covered  with  white  scales  in  a  band  which  narrows  above  and 
backed  by  black  scales  in  a  band  wliicli  broadens  above,  or  white  with  intermingled  black 
scales.  Palpi  white,  above  on  the  last  joint  and  the  apical  part  of  the  middle  joint  black, 
reaching  over  a  little  upon  the  sides,  occasionally  flecked  slightly  with  black  on  the 
sides  of  the  middle  joint,  the  inferior  fringe  on  the  apical  joint,  the  ajiical  fourth  of 
middle  joint,  and  the  apical  portion  of  the  fringe  a  little  furtlier  toward  the  base  black. 
Antennae  blackish  brown,  along  the  upper  inner  surface  uninterrupted;  beneath  and 
outwardly  interrupted  by  dark  castaneous,  on  the  siiles  between  the  two  licavily  marked 
with  white,  on  either  side  of  the  castaneous  markings  nearly  or  cpiite  uninterrupted, 
although  unequal,  elsewhere  mostly  confined  to  the  basal  half  of  the  joints;  club  black- 
ish brown,  darkest  beneath,  the  outer  half  considerably  flecked  with  white  toward  the 
base,  the  apical  joint  wholly,  the  penultimate  on  the  lower  inner  surface  bright  lutnous. 
Tongue  brownish  fuscous,  growing  pallid  ne.xt  the  b.ase. 

Thorax  black  covered  above  with  bluish  white  hairs  sometimes  with  a  yellowish 
tinge;  beneath  with  dull  white  and  pure  white  hairs,  occasionally  tinged  with  yellow. 
Legs  white,  the  apical  half  of  the  femora  with  a  rather  broad  median  stripe  of  black 
on  tlie  inner  side  extending  to  the  extreme  tip  and  a  short,  slender  stre.ak  of  the  same 
close  to  the  tip  above,  the  upper  outer  edge  of  the  tibiae  with  a  faint  blackish  line,  ex- 
tending also  along  the  sides  of  the  tarsal  joints,  and  in  addition  a  distinct  slender  stripe 
along  the  inner  edge  of  the  under  surface  and  tlie  Inner  edge  of  the  upper  surface  of 
the  fore  tibiae;  the  tarsi  tinged  faintly  with  yellowish  brown;  spines  paleluteous; 
spurs  tlie  same,  becoming  castaneous  on  .apical  half ;  claws  and  paronychia  castaneous ; 
pulvillus  fuscous,  pallid  on  pedicel. 

Wings  aljove  white  without  lustre,  almost  immaculate,  bathed  in  a  scarcely  perceptible 
tinge  of  greenish  yellow.     Fore  vnngs  broader  and  the  costal  and  outer  margin  a  little 

•Tlie  figures  by  Strecker  (Lep.,  pi.  8,  figs.  marginalis.  My  identification  (cf.  loc.  cit.  p. 
6,  7)  of  Reakirt'sP.yrekadonot  representthe  62,  note)  was  based  upon  memory  only  and 
insect  described  bv    me  under  the  name  of       was  incorrect. 
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more  ciirveil  than  In  the  other  .species.  Wings  rather  lightly  powdered  at  the  extreme 
base.  Init  especially  upon  tho  nervuri's  witli  dark  grlsoons ;  the  basal  two-fifths  to  one- 
half  of  the  costal  Imnler  as  far  as  the  upper  limits  of  the  cell,  ami  somotimes  the  upper 
base  of  the  cell  itself,  similarly  but  generally  more  lightly  llecked;  the  whole  costal 
edge  Is  blackish  fuscous,  besides  wliicli  the  apex  of  the  wing  is  generally  marked  lightly 
with  fuscous  by  a  narrow  edging  at  the  extreme  tip,  or  it  is  more  extensively  nuirked 
by  a  broad  border  to  the  tips  of  the  subcostal  ncrvures,  sometimes  deepening  almost 
to  blackish  fuscous,  but  interrupted  in  the  mlddlcof  the  interspaces;  very  rarely  there 
is  a  faint  open  cluster  of  dusky  scales  scarcely  beyond  the  middle  of  the  upper  median 
interspace.  Fringe  uniform  white.  Iliiid  wings  very  slightly  and  roundly  angnlated 
in  the  middle  of  the  upper  subcostal  interspace,  not  conspicuously  prominent  in  the 
upper  half  of  the  outer  margin.  Wings  seldom  so  heavily  begrimed  with  fuscous  as 
the  fore  wings  at  the  extreme  l>asc  and  sometimes  wlioUy  immaculate;  only  the  outer 
half  of  the  costal  edge  is  dusky  and  occasionally  there  is  a  faint  cluster  of  grayish 
scales  just  below  the  tip  of  the  upper  subcostal  nervnle;  tlie  darker  markings  of  the 
under  surface  sometimes  show  through  the  delicate  wing;  fringe  uniform  white. 

Beneath  white,  the  apex  of  the  fore  wings  andthewholeof  the  hind  wings  delicately 
waslicil  with  faint,  pale  yellow.  Fore  wings :  the  yellowish  wash,  whicli  is  sometimes 
scarcely  visible,  affects  nearly  all  the  upper  apex  of  the  wing  beyond  the  last  divarica- 
tion of  the  subcostal  nervurc,  generally  asfar  along  tho  outer  border  as  the  middle 
of  the  upper  median  interspace,  but  sometimes  nearly,  though  faintly,  to  the  lower 
outer  angle;  the  ucrvules  crossing  tlie  yellowish  Hold  are  generally  narrowly  bordered 
with  fuscous,  more  l)roadly  in  the  middle  than  at  either  end,  tlieir  tips  l)cing  but 
slightly  fuscous.  Fringe  uniform  white.  Hind  irinr/s  rarely  wholly  imm.acnl.ate  and 
uniform  ;  generally  the  yellow  is  slightly  deeper  along  the  costal  border  than  elsewhere 
an(V  deepens  to  a  faint  orange  over  the  precostal  nervnle,  the  Inner  border  is  a  little 
paler  tlian  tlic  rest  of  the  wing,  and  in  addition  all  the  nervnres,  excepting  sometimes 
the  nervule  closing  the  cell,  are  edged  rather  narrowly  with  grayish  scales,  while  often 
an  additional  line  of  grayish  scales  crosses  the  celllongitudin.ally — the  exact  continua- 
tion of  the  lowest  subcostal  nervule,  merging  in  the  subcostal  nervure  a  little  before 
it  reaches  the  base.     Fringe  uniform  white. 

Upper  half  of  abdomen  black,  covered  rather  profusely  al)ove  with  white  scales  and 
hairs,  mostly  with  hairs  toward  the  l)ase,  on  the  sides  witli  dull  white  scales;  beneath 
white,  covered  profusely  with  white  scales  and  hairs,  sometimes  tinged  witli  yellowish. 
Upper  organ  of  male  abdominarappeudages  (35  :  15,  Ifi)  reaching  fully  to  the  tip  of 
the  clasps ;  hook,  as  seen  from  above,  tapering  equally  throughout  in  continuation  with 
the  centrum  to  a  fine,  slightly  dovn-curved  point.    Clasps  with  the  lower  border  entire. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  8.75  unn. 

Smallest. lAverage. 

Largest. 

Smallest. 

Average. 

Largest. 

Len*^h  of  fore  wiu"'S 

..21.        1     24.73 

26.75 

11.26 

6.75 

4.7 

22.75 

10. 
6.3 
4.33 

25. 
10.76 

6.4 

4.45 

26 

9.5           10. 

11. 
6.5 
4.5 

hind  tibiae  and  tarsi... 
fore  tibiae  and  tarsi 

6.               6. 
4.25     '      4.25 

Described  from  fifty  spceinicns,  of  which  Z'l  are  ,5  ,  12?  . 

Dimorphic  forms.  PiKitis  oleuacea  rmtiiDA.  This  spring  type  dill'ers  from  the 
autumn  type  in  that  the  extreme  base  of  both  wings  and  the  apex  of  the  fore  wings 
are  more  heavily  marked  inclining  to  blackish.  But  the  greatest  distinctions  are  to  be 
found  upon  the  under  surface,  ■which  is  almost  invariably  quite  heavily  washed  with 
lemon  yellow  on  the  hind  wings  and  the  apex  of  the  fore  wings:  it  has  also  all  the 
nervnres  of  the  hind  wings  heavily  and  broadly  bordered  with  blackish  fuscous ;  also  the 
nervnres  of  the  apical  half  of  the  fore  wings  above  the  middle  median  nervule  pretty 
heavily,  and  most  of  the  others  narrowly  edged  in  a  similar  manner ;  it  is  a  little  smaller 
than  the  summer  broods. 

In  the  southern  limits  of  the  distribution  of  this  butterfly  the  spring  brood  appears 
with  no  tinge  of  yellow  upon  the  under  surface  excepting  faintly  along  the  costal  mar- 
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gin  of  the  himl  wings ;  the  nervures  are  as  broadly,  but  by  no  means  so  deeply  bordered 
witli  dark  scales;  it  is  a  little  smaller  and  lias  been  described  as  a  distinct  species  by 
Mr.  Kdwards  under  the  name  of  virn;iniensis. 

No  yellow  variety  of  this  species  has  yet  been  tietectcd,  though  they  have  been  found 
in  P.  rapae  (see  infra)  and  in  the  European  P.  napi  (see  Schoyen,  Ent.  tidskr. ,  vi :  140). 
Accessory  sexual  peculiarities.  The  androconia  (46 :  39)  are  shorter  and  far 
stonier  than  in  P.  rapae ;  especially  the  contracted  distal  half  is  far  stouter,  being 
nearly  half  as  broad  as  the  broadest  part  of  the  lamina,  usually  broader  than  the  basal 
lobes,  with  abroad,  expanding,  fringed  border,  the  filaments  of  the  fringe  not  crowded, 
distinctly  enlarged  apically ;  the  basal  lobes  approach  each  other  so  as  nearly  to  touch, 
enclosing  the  pedicel  in  a  rounded  opening. 

Egg  (65  :  27).  Florence  flask  shaped;  largest  just  above  the  base,  tapering  gently  .al- 
most to  the  summit,  near  which  it  tapers  less  and  then  terminates  in  a  flattened  top;  there 
are  thirteen  longitudinal  ribs  .1  mm.  apart  at  the  widest,  approaching  each  other  above; 
transverse  lines  .02  mm.  apart;  surface  nearly  flat,  shining,  nearly  smooth,  very  deli- 
cately shagreened.  Micropyle  rosette  (68 :  15)  much  like  that  of  P.  rapae,  the  only 
diflerence  noted  being  in  the  width  of  the  oval  cells,  which  are  at  least  .0127  mm. 
broad.  Color  pale  greenish  yellow.  Height.  1.18  mm. ;  greatest  breadth,  .45  mm.; 
breadth  at  base,  .355  mm.,  at  summit,  .23  mm. 

Caterpillar.  First  stage.  Head  (79:  50)  very  pale  greenish,  almost  pellucid,  with  a 
very  few  pellucid  curving  hairs  about  as  long  as  the  body  hairs  but  pointed  at  tip; 
ocelli  blackisli  fuscous;  all  the  mouth  parts  pale.  Body  pellucid  white  with  a  yellow- 
ish tinge  posteriorly;  after  eating,  green.  Hairs  pellucid,  erect,  those  of  the  first 
thoracic  segment  longer  than  the  others  and  curved  slightly  forward  ;  legs  and  prolegs 
pale.  Length  at  birth,  1.3  mm. ;  afterwards,  2  mm. ;  breadth  of  head,  .42  ram. ;  of 
body,  .28  mm. ;  length  of  hairs,  .12  mm. ;  breadth  of  same  at  tip,  .01  mm. 

Diflers  from  the  same  stage  of  P.  rapae  in  being  slenderer,  with  shorter  hairs  whose 
apical  enlargements  are  slenderer. 

Second  stage.  Head  uniformly  pale  yellowish  green  studded  with  scant,  mingled 
white  and  black  papillae,  bearing  dark  bristles ;  ocelli  black,  and  mouth  parts  only 
slightly  infuscated  apically.  Body  rather  dark  bluish  green  as  far  as  the  iufrastig- 
matal  fold,  decidedly  paler  beneath,  and  mottled  very  faintly  throughout  with  pale 
green  annuli  encircling  the  darker  green  or  white  papillae.  Serial  papillae  white,  bear- 
ing black  bristles,  infundibuliform  at  tip  and  ordinarily  accompanied  by  a  globule  of 
fluid.  Other  hairs  in  the  upper  half  of  the  body  shorter  and  black  or  dark  brown, 
those  nearer  the  stigmatal  fold  pale.  Prolegs  and  stouter  portion  of  the  legs  of  the 
color  of  the  under  surface;  apical  portion  of  the  legs  pellucid.  Length,  6.5  mm.; 
breadth  of  head,  .G  mm. 

Third  stage.  Head  (79:  51)  green  with  sparsely  scattered,  mingled  black  and  white 
hairs  arising  respectively  from  black  and  white  papillae,  some  white  ones  much  longer 
than  the  rest.  Mouth  parts  pellucid  green.  Body  green  with  a  yellowish  tinge,  stained 
•with  obscure  roundish  blotches  of  darker  green  somewhat  regularly  disposed  dorsally. 
There  is  a  distinct  yellow  dorsal  line  and  a  less  distinct  dull  yellow  stigmatal  line,  set  off 
by  a  dark  green  bordering  above.  Whole  body  sprinkled  profusely  above  with  minute  and 
slightly  larger  black  papillae  giving  rise  to  delicate  black  and  brownish  hairs,  mostly 
arranged  more  or  less  vaguely  in  transverse  rows ;  and  besides,  with  definite  series  of 
larger  white  papillae  giving  rise  to  bubble-tipped,  longer,  stift",  black,  pointed  hairs, 
viz. ,  an  anterior  laterodorsal  (slightly  nearer  on  first  and  second  thoracic  segments) ,  a 
subposterior  lateral,  and  an  anterocentral  sublateral  (or  laterostigmatal),  all  being 
central  on  the  second  and  third  thoracic  segments.  Below  the  stigmatal  line  the  body 
is  paler  and  the  papillae  are  larger,  white,  very  irregularly  disposed  and  give  rise  to 
pellucid  or  whitish  longer  hairs.  Spiracles  with  a  fine,  blackish  brown  annulus. 
Length,  10  mm. 

Fourth  stage.  Agrees  in  all  external  appearances  with  the  final  stage.  Length,  15 
mm. ;  breadth  of  head,  1.3  mm. ;  of  body,  2  mm. 

Last  stage    (76  :  8,9).     Head  (79  :  52)  deep  pea-green,  covered  with  brownish  hairs 
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ami  witliii  few  white  pnpillno,  Klviiip;  rise  to  otlior  liftirs;  basal  joint  of  antciiiiae  of  tlie 
color  of  tlie  licail,  lieyond  pelliiciil,  sliglilly  iiifiiscatod;  ocelli  black  or  green  annulated 
witli  black ;  niaiullblcs  black  at  tip. 

Hoily  deep  pea-<:reen,  profusely  dotted  with  minute,  inco'nspicuous  black  specks, 
often  surrounded  witii  darker  ?;reen.  from  oacli  of  whicli  arises  a  short,  delicate  hair, 
whitish  on  the  sides  of  the  l)ody,  mixed  wliitisli  and  brownisli  on  the  summit;  occa- 
sionally on  the  anterior  abdoniinal  segnients  tlierc  is  an  inconspicuous  dorsal  line  free 
of  black  dots;  and  there  is  also  a  very  faint  sti^matal,  pale-srcen  lim-  free  of  the 
black  dots.  Under  surface  pale  sroen,  concealed  slifjhtly  l>y  a  pale  whitish  bloom. 
Tlietlrst  thoracic  sej^mcnt  has  a  number  of  white  papilliform  warts,  eacli  emitliuj;  a 
moilerately  long,  forward  curving,  brownisli  hair;  the  second  and  tlurd  thoracic  seg- 
ments have  each  a  row  of  hair  bearing  white  papilliform  warts,  viz.:  subdorsal, 
lateral  and  suprastigmatal  rows,  one  on  tlie  anterior  edge  of  each  segment;  on  the  abdo- 
minal segments  there  are  also  similar  warts  on  each  side,  one  to  a  segment :  a  latero- 
dorsal  placed  anteriorly,  a  lateral  placed  posteriorly  and  a  laterostigmatal  i)laced 
centrally;  they  are  also  abundantly  distributed  beneath  the  stigniatal  line  .and  on  the 
terminal  segment.  Spiracles  luteous,  edged  with  blackish  brown  and  narrowly  annu- 
lated witli  yellowish.  Legs  black,  the  claws  reddish.  Prolegs  delicate  pea-green, 
much  like  the  under  surface  of  the  body.     Length,  17..')  mm. ;  breadth,  2..')  mm. 

Chrysalis  (84:  .")7,  (!3,  64).  I'ea-green,  darkest  on  thora.x,  the  posterior  .abdominal 
segments  paler,  the  wings  and  frontal  tubercle  pale  greenish  yellow ;  or  dull  brownish 
green  throughout;  whole  upper  surface  covered  with  minute,  circular,  shallow  impres- 
sions, not  crowded  together,  cither  mostly  concolorous  with  the  body,  p.ale  fuscous  on 
the  thor.ax  and  to  some  degree  on  the  sides  of  tlie  alxlonien ,  or  black  throughout ;  a  round- 
ish fuscous  spot,  distinctly  limited  in  front  only,  is  situated  on  the  second  .alxlominal 
segment  at  the  origin  of  the  suprastigmatal  ridge,  and  the  fourth  to  ninth  segments 
are  sometimes  dashed  with  brownish  fuscous  on  tlie  sides  above  the  supr.astigmatal 
ridge;  the  nervures  in  the  outer  half  of  the  wings  are  each  m.arked  with  two  or  three 
distant  black  dots ;  sometimes  the  b.asal  tubercle  and  the  lower  edge  of  the  wings  are 
streaked  with  brownish  fuscous  and  an  irregular  black  spot  occurs  near  the  tip.  An- 
tennae and  legs  pale,  the  base  of  the  former  obscured  with  fuscous,  the  latter  tipped 
with  fuscous;  tongue  scarcely  surpassing  the  wings;  frontal  tubercle  tapering  pretty 
regularly  throughout,  curved  upward,  nearly  twice  as  long  as  broad,  sometimes 
streaked  externally  with  brownish  fuscous,  the  color  extending  over  the  eyes.  Dorsal 
ridge  of  pronotum  fuscous  in  the  middle;  of  mesonotum  dull  yellowish,  fuscous  iu 
the  middle,  the  highest  point  of  the  ridge  more  elevated  than  inrap.ae;  of  metathorax 
blackish  fuscous ;  or  sometimes  the  ridge  is  of  the  color  of  the  body  and  only  tinged 
slightly  on  the  highest  parts  with  yellowish  brown ;  median  carina  of  abdomen  pale ; 
lateral  ridge  of  thorax  obscured  with  fuscous ;  suprastigmatal  ridge  of  abdomen  yel- 
lowish fuscous,  interrupted  with  fuscous  on  the  second  and  third  segments  ;  beyond, 
pale;  the  raised  portions  of  the  second  and  third  segments  well  rounded.  Abdomen 
beneath  dotted  with  larger  and  smaller  black  dots,  the  former  arranged  in  longitudinal 
rows;  spiracles  with  pale  lips;  whole  cremaster  pale;  booklets  pale  testaceous. 
Length  19. .5  mm. ;  of  frontal  tubercle,  1.6  mm. ;  width  at  mesothorax,  4  mm. ;  at  third 
abdominal  segment,  .imm. ;  height  of  thoracic  tubercle,  1.3  mm. ;  of  mesothorax,:'!  mm. 

Comparison  ■with  allies.  As  this  butterfly  has  been  regarded  as  iden- 
tical w  itli  P.  iiajii  of  lOiiruiie  by  some  who  have  studied  only  the  markings 
of  the  wings,  I  liave  thought  a  comparison  based  on  the  early  stages,  some 
of  them  drawn  from  structural  features,  which  look  in  quite  the  opposite 
direction,  would  be  sufficient  waiTant  for  my  retention  of  a  distinction 
long  held. 

The  mature  caterpillar  of  P.  oleracea  differs  from  that  of  P.  napi  of  Europe 
in  the  more  uniform  pile  with  which  the  body  is  clothed,  and  by  the  apparent 
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absence  of  those  comparatively  large,  conical  wartlets,  ten  or  twelve  times 
larger  than  the  smaller  ones,  which  form  so  conspicuous  a  feature  in  both 
P.  napi  and  P.  rapae,  and  which  are  arranged  at  subequidistant  intervals 
in  a  transverse  row  on  each  of  the  subsegments  of  the  body  ;  they  are 
present  in  P.  oleracea,  but  are  not  nearly  so  large  relatively  as  in  P.  napi, 
except  possibly  on  the  stigmatal  subsections  of  the  anterior  part  of  the 
body,  and  are  further  inconspicuous  in  being  either  concolorous  with  the 
body,  or  white,  or  only  a  little  infuscated,  while  in  both  the  other  species 
mentioned  they  are  piceous  and  most  conspicuous  ;  occasionally,  however, 
when  white,  they  are  marked  with  a  fuscous  annulus  around  the  base  and 
so  are  made  more  conspicuous,  but  herein  they  approach  the  normal  type 
of  P.  rapae  and  not  of  P.  napi. 

The  chrysalis  of  P.  oleracea  differs  from  that  of  P.  napi  of  Europe,  first, 
in  the  following  structural  features  :  the  frontal  tubercle  curves  distinctly 
upward,  as  shown  in  pi.  84,  fig.  -^7,  while  that  of  P.  napi  is  directed 
straight  forward  ;  the  elevation  of  the  suprastigmatal  carina  to  a  distinct, 
spinous,  compressed  tubercle  on  the  sides  of  the  anterior  part  of  the  third 
abdominal  segment,  is  far  more  marked,  and  the  tubei'cle  itself  distinctly 
flares  laterally,  which  that  of  P.  napi  cannot  be  said  to  do.  Second,  in 
colorational  peculiarities :  Chrysalids  of  P.  napi  are  far  more  heavily 
marked ;  especially  the  suprastigmatal  carina  is  margined  interiorly  with 
large,  blackish  fuscous  patches,  forming  a  more  or  less  interrupted  band 
over  the  second  to  the  eighth  abdominal  segments  ;  the  fourth  to  the  tenth 
segments  have  a  distinct,  mediodorsal  black  dash  at  the  anterior  margin  ; 
and  the  disk  of  the  wing  cases  is  marked  with  a  double  black  dash  besides 
the  black  specks  ;  none  of  these  markings  are  present  in  P.  oleracea,  ex- 
cept the  first  named,  on  the  second  and  third  segments,  and  occasionally  a 
fuscous  indication  posterior  to  that ;  the  black  specks  or  dots  are  found  on 
the  wing  cases,  but  the  black  dashes  are  wanting.  The  further  dorsal 
markings  of  the  abdomen  of  P.  napi  consist,  on  most  of  the  segments,  of 
a  curving  or  diverging  series  of  black  dots,  three  on  a  side  next  the  middle 
line  above,  open  posteriorly,  and  an  oblique  arrangement  of  two  black  dots 
on  either  side,  nearer  the  suprastigmatal  than  the  mediodorsal  carina,  the 
anterior  marginal  or  submarginal  and  the  outer,  the  other  anterocentral 
and  the  inner ;  none  of  these  except  the  submarginal  dot  of  the  outer  series 
is  found  at  all  in  P.  oleracea,  and  then  only,  as  a  general  rule,  on  the 
third  to  the  sixth  segments,  and  accompanied  on  the  fifth  and  sixth  by  a 
companion  dot,  sometimes  double,  a  little  way  above  the  spiracle. 

The  male  imago  of  P.  oleracea  diflfers  structurally  from  that  of  P.  napi 
in  the  hook  of  the  upper  organ  of  the  abdominal  appendages,  which  is 
shorter  and  more  strongly  curved  at  tip,  while  the  semicorneous  expansion 
of  the  under  edges  of  the  base  is  not  a  downward  directed,  vertical  lamina, 
thickening  into  a  posterior,  downward  directed  thorn,  but  a  short  curved 
hook,  opposed  to  the  hook  of  the  upper  organ. 


I'lKKIXAK;    I'IKHIS    OLKRACKA.  1197 

Geographical  distribution  (26:  o).  Tliis  l)iitterfly  i^  a  member  of 
the  Canadian  tauna  and  also  occupies  the  upper  half  of  the  Alleghanian  and 
extends  from  the  Atlantic  Ocean  to  the  Koekv  ^loiintains,  where  it  has  oc- 
curred in  Colorado  at  Pike's  Peak  (Peakirt),  Kmpire  City  and  above  tim- 
ber (Putnam),  Fairplay  (Mead),  Leavenworth  and  Georgetown  (Scud- 
der)  ;  in  Utah  at  Ogden  (Janon  (Osten  Saekcn),  American  Fork  Caiion 
(Scudder),  Suinn)it  Canon  (Putnam),  Salt  T>ake  (Packard),  and  Beaver 
Mountains  (Palmer),  always  above  eight  tiiousand  feet;  in  New  Mexico 
(Snow),  and  in  Montana  at  Virginia  City  (Reakirt).  Excepting  in  the 
Rocky  ^Mountain  region,  it  is  rare  south  of  42°  N.,  though  it  extends  in  the 
east  to  Statcn  Island  (Davis),  Pennsylvania  (Scudder)  and  West  Virginia 
(Edwards).  West  of  the  Alleghanies  its  southern  limits  would  seem  to  be 
about  the  southern  shores  of  the  Great  Lakes,  where  it  is  reported  from 
Toledo,  O.  (Kirtland),  southern  Michigan,  common  (Harrington),  north- 
ern Illinois  ( Worthington),  Madison,  abundant  (Kirtland)  and  Racine, 
Wis.,  to  the  south  of  which  is  "found  but  little"  (Hoy),  and  Iowa  (Par- 
ker ) .  In  the  interior  of  the  continent  north  of  our  boundary  it  stretches 
from  ocean  to  ocean  and  evidently  infringes  on  the  Huronian  fauna,  for  it 
is  found  from  eastern  (Packard)  and  southeastern  Labrador  (Couper), 
Anticosti  (Couper),  Newfoundland  (British  Museum,  Gosse),  Cape 
Breton  (Thaxter)  and  Nova  Scotia  (Jones),  by  way  of  the  southeastern 
shore  of  Hudson  Bay  (Drexler),  Albany  River  (British  Museum),  the 
Athabasca  country  (Geifcken),  Mackenzie  River  at  65°  N.  L.  (Kirby), 
Great  Slave  Lake  (British  Museum)  and  even  on  the  Arctic  coast  about 
68°  W.  (Richardson)  to  Alaska  (Dall)  :  though  perhaps  these  last  may 
belong  to  tlie  allied  Pacific  species,  P.  venosa.  Along  the  southern  boun- 
dary of  the  Dominion  of  Canada  it  is  everywhere  found,  from  the  southern 
side  of  the  St.  Lawrence  Gulf  (Couper),  by  Quebec,  Montreal,  Toronto, 
London,  Nepigon  and  Manitoba  to  Lake  Koutenay  (Geddes),  Lake  La 
Hache  (Crotch)  and  Vancouver  Island  (Agassiz). 

It  is  found  throughout  New  England  although  seldom  abundant  south  of 

o  o  o 

the  annual  isotherm  of  48°.  Northward  and  eastward  it  is  everywhere 
abundant  and  it  continues  to  be  so  as  far  south  as  Williamstown, 
Mass.  (Scudder),  Dublin,  N.  H.  (Leonard)  and  Portland,  Me.  (Scudder, 
Verrill).  South  of  42°  N.  L.  or  the  northern  boundary  of  Connecticut,  it 
rarely  occurs,  although  it  has  been  taken  at  Farmington,  Conn.  (Norton), 
Newport,  R.  I.  (Miss  Coggeshall  teste Higginson)  and  Fire  Island  Beach, 
Long  Island  (Smith).  Even  in  the  north,  however,  there  seems  to  be 
some  local  causes  for  its  abundance.  Dr.  Packard  has  seen  but  a  single 
specimen  in  several  years  collecting  at  Brunswick,  Me.,  and  Prof.  S.  I.  Smith 
has  "never  seen  it  common  at  Norway,"  Me.,  while  it  maybe  foimd  in  pro- 
fusion at  Portland,  Me.  In  Milford,  N.  H.  Mr.  C.  P.  Whitney,  a  collector 
of  long  experience,  has  seen  only  two  specimens,  while  in   the  neighboring 
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town  of  Dublin  it  was  found  common  enough  by  the  lute  Rev.  Mr.  Leonard. 
Possil)ly  tliis  may  depend  wholly  upon  mere  annual  variation  ;  thus,  Mr. 
Lintner,  writing  in  1864,  says  that  in  Schoharie,  N.  Y.  "it  was  extremely 
rare  until  recently",  and  previous  to  1857  "he  had  taken  it  but  once  in  three 
years ;  while  at  present  it  ranks  next  to  philodice" ;  later,  however,  he 
writes  :  that  "for  the  last  few  years  it  has  not  been  at  all  abundant  at  Scho- 
harie, in  marked  contrast  with  some  former  years"  ;  and  Mr.  Bacon  of  Na- 
tiek,  Mass.,  says  that  the  insect  by  no  means  disturbs  cabbages  and  turnips 
as  it  did  fifteen  or  eighteen  vears  ago. 

The  preceding  paragraph  is  left  as  it  was  written  many  years  ago  at 
about  the  time  that  P.  rapae  first  invaded  Xew  England.  The  story  of 
the  abundance  and  probably  the  distribution  of  P.  oleracea  would  now  be 
a  very  different  one,  for  the  invader  has  nearly  exterminated  the  indigen- 
ous species.  I  recollect  once  seeing  the  college  yard  in  Cambridge — I 
think  it  was  about  1857 — fairly  swarming  with  P.  oleracea.  It  is  now 
never  found  to  my  knowledge  anywhere  in  the  region  about  Boston  and  I 
think  it  is  wholly  confined  to  the  less  cidtivated  and  especially  the  hilly 
districts  of  New  England.  I  should  be  surprised  to  meet  it  elsewhere  ; 
and  even  in  the  recesses  of  the  White  Mountains  I  have  never  in  recent 
years  seen  it  at  all  abundant,  or  so  common  as  P.  rapae.  Formerly 
it  occurred  in  profusion  about  Portland ;  Lyman  reports  it  as  very 
scarce  in  the  six  years  following  the  advent  of  P.  rapae.'  Mr.  Lintner 
writes  me  that  he  was  surprised  to  find  oleracea  quite  common  in  August 
1887,  at  Lake  Pleasant  in  the  Adirondacks,  having  rarely  met  with  it 
since  rapae  was  introduced  ;  its  numbers,  however,  were  even  then  only 
half  those  of  rapae.  And  Mr.  Edwards  states  that  since  rapae  reached 
West  Virginia  not  a  single  example  of  the  form  he  has  called  virginiensis 
has  been  seen  there,  though  diligently  sought  for. 

Oviposition.  The  eggs  are  laid  erect  on  the  under  surface  of  leaves, 
not  on  the  ribs,  often  several  on  a  leaf  and  occasionally  somewhat  near 
together.  Specimens  from  Schoharie  were  sent  me  many  years  ago  by  Mr. 
Lintner.      His  own  account  of  them  is  as  follows  : — 

With  few  exceptions,  the  eggs  were  placed  on  the  under  side  of  a  leaf,  so  near  the 
edge  as  to  render  it  probable  that  the  butterfly  in  ovipositing  alights  on  the  margin  of 
the  upper  surface,  and  bends  her  body  over  its  edge  to  place  her  egg  on  the  less  ex- 
posed under  surface.  Usually  but  one  occurs  on  a  leaf,  but  occasionally  two  or  three 
are  found  so  near  together,  as  to  indicate  tlieir  having  been  deposited  at  the  same 
time. 

They  hatch  in  from  five  to  eight  or  ten  days.  Gosse  once  saw  a  female 
laying  her  eggs. 

She  alighted  on  tlie  under  side  of  a  leaf  of  horse  radish,  and  immediately,  bending 
her  abdomen  down,  touched  the  leaf  for  an  instant,  and  flew  away.  Looking  at  the 
spot  I  found  tile  white  egg  adhering  by  its  end.  I  have  had  females  lay  several  eggs 
when  pinned  on  the  setting  board. 
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Kitoh  gives  ji  slightly  (lifVciciit  ai-i-mml  (  lu|i.  ins.  N.  \'.^  xiii  :  533.)  : — 

Ali'Tlitlii]:;,  it  stands  upon  tlie  edge  of  the  lenf.  iiiid  h.-iiillnj;  Its  body  downward  it 
lonolics  tlie  tip  of  the  under  surface  of  the  leaf,  plantln*;  an  e<rf<  thereon,  placing  it 
from  an  eifthth  to  a  quarter  of  an  incli '.inward  from  the  ed-^e  of  tlie  leaf.  From  one 
to  three  eirsis,  placed  sli^htl.v  apartjfrcini  each  other,  are  thus  glued  to  the  under  siile 
of  the  leaf,  when  it  a'^ain  tako-i  wiii'.;:ind  s  -arches  out  another  leaf  such  as  it  desires. 

CoiiptT  sny.s  tliiit  tlx' cgjr'' !"■*■  i'l"i'.vs  I;ii(l  (in  ilir  upper  si<lo  of  .a  Icnf 
and  that  lie  liajs  found  as  many  as  five  on  a  leaf.  .Mrs.  Charlotte  Taylor, 
aceording  to  Riley,  "has  never  found  the  eggs  deposited  in  any  place  ex- 
cept just  where  the  leaf  joins  the  cabbage  stalk,  down  in  the  rim  of  the 
mid  vein." 

Food  plants.  Tiiis  caterpillar  feeds  on  various  cultivated  cruciferous 
plants,  smh  as  turnij)  ( 15rassica  rapa),  cabbagt;  (B.  oleracea),  radish 
(Raphanus  sativa),  horseradish  (Nasturtium  armoracia)  and  mustard 
(Sinapis).  Mr.  Lintner  considers  that  it  prefers  turnip  to  calibage,  for 
he  once  obtained  fifty  eggs  from  a  turnip  bed  and  could  find  none  on  ad- 
jacent cabbage  plants  of  the  same  age,  and  this  has  been  my  experience. 
Hoy.  on  the  other  hand,  thinks  it  is  found  mostly  on  mustard.  13ut  it 
also  occurs  on  some  of  our  native  plants,  such  as  Arabis  druniinondii 
(Couper)  and  A.  perfoliata  (Fletcher),  and  Fitch  says  it  occurs  abundantly 
on  the  water  cress  (Barbarea  vulgaris).  In  Colorado  I  saw  the  female 
lay  an  egg  on  Caltha   Icptoscpala,   one   of  the  Ranunculaceae. 

Habits  of  the  caterpillar.  The  escaping  caterpillar  eats  its  way 
througii  a  hole  just  large  enough  for  egress,  in  one  side  near  the  summit  of 
the  egg,  and  then  usually  devours  most  of  the  remainder.  Jlr.  Lintner 
watched  one  make  its  way  out. 

For  a  half  hour  it  was  seen  to  be  vi<;orousI_v  plvinjr  its  blacl^-tipped  mandibles  on 
the  interior  surface  next  the  apex,  before  it  cft'ected  an  opening.  The  opening  made 
with  so  much  labor  was  rapidly  enlarged  by  the  larva  eating  a  sufficieut  portion  of  the 
shell  to  permit  its  egress.  Immediately  upon  having  wholly  withdrawn  itself,  it  re- 
sumed Its  feeding  upon  the  shell,  nearly  all  of  which  it  consumed. 

The  first  stage  lasts  but  two  or  three  days,  and  it  takes  it  but  about  two 
weeks  or  a  little  more  to  reach  maturity,  whether  in  the  first  brood  or  the 
second.     Fitch  says  (loc.  cit.)  : — 

It  eats  small,  round  holes  through  the  leaf  when  it  is  young,  larger  and  less  regular 
ones  as  it  advances  in  size  and  approaches  maturity.  It  feeds  mostly  by  night  and  re- 
mains at  rest  during  the  day,  frequently  standing  in  tlic  groove  made  by  the  midvein 
on  the  upper  side  of  the  cabbage  and  turnip  leaves,  with  its  head  downward,  toward 
the  base  of  the  leaf.  But  if  there  is  a  fold  in  the  margin  or  any  other  covert  where 
it  will  he  more  Irid  from  view,  it  conceals  itself  therein.  It  resorts  to  the  same  place 
upon  the  leaf  day  after  day,  spinning  and  fastening  to  tlie  surface  an  exceedingly  flue 
■web  of  silken  threads,  to  give  it  a  more  secure  foothold.  It  moves  about  but  little, 
crawling  very  slowly,  with  its  mouth  to  the  surface  on  which  it  is  crawling,  placing 
there  a  silken  thread  to  aid  it  in  clinging.  It  seldom  quits  the  leaf  on  wliich  it  is 
placed,  if  this  is  of  sudlcient  size  to  fully  feed  it. 

The  early  stages  are  more  quickly  passed  than   the  later,  and  the  larva 
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at  all  times  feeds  to  repletion,  so  that  the  skin  of  the  hody  is  tense  and 
glistening  when  it  has  finished  a  meal.  It  never  eats  the  leaf  at  the  edges, 
and  generally  or  always  leaves  the  veins  untouched,  feeding  upon  the  under 
surface  only. 

When  about  to  change  to  chrysalis  the  caterpillar  seeks  the  under  sur- 
face of  boards  or  garden  fences  protected  by  weeds,  and  may  often  be 
found  in  considerable  numbers  in  dry  and  sheltered  places. 

Pupation.  Fitch,  in  his  Thirteenth  report  on  the  insects  of  New  York, 
gives  such  a  careful  account  of  the  change  to  chrysalis  in  this  insect,  that 
we  copy  it  in  full : — 

Having  found  such  a  situation  a.-?  it  requires,  the  larva  determines  in  what  position 
it  will  place  itself  to  remain  during  its  pupa  state,  for  there  is  much  diversity  in  our 
white  liutterfly  in  this  respect,  it  being  sometimes  suspended  ui)ou  the  under  side  of  a 
liorizontal  or  an  inclined  surface,  and  at  other  times  against  the  side  of  a  vertical  sur- 
face; and  it  is  held  iu  a  variety  of  positions,  horizontal,  oblique,  or  almost  perpen- 
dicularly upward  or  downward,  usually  ^vitli  its  back,  but  sometimes  with  its  right  or 
its  left  side  downward. 

Having  selected  the  spot  it  will  occupy  and  the  position  iu  which  it  will  suspend 
itself,  it  requires  a  loop  to  be  made  around  its  body  to  hold  it  in  this  position.  To 
give  its  feet  the  secure  foothold  they  will  require  wdiile  this  loop  is  constructing,  it 
first  spreads  a  slight  carpeting  of  silk  tlireads  upon  the  surface  on  which  it  is  to  stand, 
forming  also  at  its  lower  end  a  thick  mass  or  little  liillock  of  tliese  tlireads.  It  then 
fastens  the  hooks  of  its  hind  feet  securely  into  this  mass  of  threads,  and  clinging  to 
the  carpeted  surface  with  its  middle  legs,  its  body  is  so  very  soft  and  flexible  that  it  is 
able  to  bend  and  turn  its  head  backward,  touching  either  side  or  the  top  of  the  back 
at  a  point  one-third  of  the  distance  from  the  hind  to  the  fore  end.  And  with  its  head 
thus  tamed  backward  it  fastens  to  the  surface,  at  one  side  of  its  body,  a  thread  of 
silk  which  it  spins  from  its  mouth.  It  then  carries  Its  head  up  over  its  back  and 
down  upon  the  opposite  side  of  the  body,  where  the  mouth  fastens  the  other  end  of 
the  tliread,  thus  forming  a  loop  around  its  body,  holding  it  to  the  surface  on  which  it 
is  standing.  This  single  thread,  however,  is  exceeding  fine  and  possessed  of  but  little 
strength.  The  worm  therefore  carries  its  mouth  back  again  by  the  same  route,  to  the 
opposite  side,  thus  spinning  a  second  thread,  with  its  end  fastened  at  the  same  point 
■where  the  first  one  was  commenced.  And  it  thus  continues  to  move  its  mouth  from 
one  side  to  the  other,  until  it  has  formed  a  .skein  of  threads  of  sufficient  size  and 
strength  to  securely  sustain  the  weight  of  its  body.  Reaumur  states  the  number  of 
threads  in  the  loop  to  be  about  fifty.  But  In  our  American  species  there  is  no  uni- 
formity in  this  loop,  it  being  in  some  instances  not  a  fourth  the  size  that  it  is  in  others. 
If  the  larva  gains  some  secluded  corner  wliere  it  will  experience  no  molestation,  it 
does  not  troidile  itself  to  spin  but  a  few  threads  to  form  this  loop. 

The  most  laborious  part  of  tliis  work,  and  that  which  occupies  the  iiriucipal  part  of 
the  time  that  this  loop  is  being  constructed,  is  the  fastening  of  the  ends  of  tiie  threads 
to  the  surface  on  each  side  of  the  worm.  As  the  tension  upon  the  threads  is  almost 
directly  upward,  it  has  a  strong  tendency  to  tear  them  from  their  attachment,  and  the 
worm  shows  particular  care  in  fastening  the  cuds  securely,  applying  its  mouth  to  the 
surface  at  numerous  points,  to  glue  the  thread  thereto,  whereby  a  dense  web  comes  to 
be  formed  upon  the  surface  around  each  end  of  the  loop.  The  worm,  moreover, 
moves  its  body  from  side  to  side  with  each  thread  that  is  spun.  When  a  thread  is 
about  being  fastened  upon  the  right  side,  to  give  the  mouth  the  requisite  room  for 
attaching  it  to  the  surface,  the  body  is  crowded  to  the  left,  as  far  as  the  threads 
already  spun  will  admit,  thus  putting  these  threads  on  the  stretch,  whereby  tlie  worm 
will  ascertain  if  it  is  fastening  them  sufficiently  secure. 
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Having  completed  its  skein  of  tlireads,  tlic  larva  straightens  itself,  and  it  is  then 
noticed  tliat  abont  two-thirds  of  its  length  is  forward  of  tlie  skein.  It  now  l)Ccomes 
qniot  and  motionless,  bnt  its  body  gradually  contracts  in  length,  wliereby,  at  the  end 
of  an  hour  or  two,  its  anterior  part  is  found  to  l)e  but  half  as  long  as  it  previously 
was,  the  skein  now  girting  it  around  its  middle.  It  has  also  undergone  a  sensible 
change  in  its  form,  that  portion  which  is  forward  of  the  girt  being  thicker  and  cylin- 
drical, whilst  that  which  is  back  of  it  is  gently  tapered. 

The  larva  remains  in  this  position,  with  its  hind  feet  fastened  into  the  little  hillock 
of  silk  threads  at  the  end  of  its  body  and  the  loop  around  its  middle,  from  twenty  to 
thirty  honrs.  Then,  with  some  writliings  and  contortions,  a  cleft  is  opened  in  the 
skin  on  the  upper  side  of  its  neck,  which  crack  soon  extends  along  the  middle  of  the 
head  and  the  fore  part  of  the  back,  forming  an  oi-iflce  of  sullieieut  size  to  allow  the 
body  to  pass  out  through  it,  and  when  the  head  is  also  disengaged,  it  rests  upon  the 
old  skin  of  the  larva.  The  pupa  now,  by  contracting  and  elongating  itself,  rapidly 
crowds  the  skin  backward,  crumpling  it  together  underneath  its  loody,  until  only  the 
conical  hind  part  remains  upon  the  pupa.  Being  securely  lield  by  the  loop  of  silk  which  is 
now  around  it,  the  pupa  readily  -withdraws  the  tapering  hind  end  of  its  body  from  the 
remainder  of  the  larva  skin,  and  the  tip  of  its  body  being  furnished  [on  the]  under 
side  with  a  number  of  minute  hooks,  it  pushes  these  backward  beyond  the  shriveled 
remains  of  tlie  larva  skin,  and  fastens  them  into  the  little  wad  of  silk  threads  to  which 
the  larva  skin  is  also  attached  by  the  minute  hooks  of  the  hind  feet.  This  larva  skis, 
being  now  a  crumpled  mass  of  membrane  and  hairs,  discommodes  the  pupa  by  being 
crowded  as  it  is  under  and  around  the  hind  end  of  its  body.  In  order  to  remove  it, 
therefore,  the  end  of  its  body  being  bent  into  a  curve  at  this  time  and  fastened  at  its 
tip,  it  moves  this  part  of  its  body  around  and  around,  in  a  rotary  manner  as  it  were, 
thus  crowding  against  the  pellet  of  old  skin,  dislodging  it  from  its  former  place,  and 
gradually  breaking  it  off  from  its  connection  with  the  little  bundle  of  silk  threads.  It 
continues  this  motion  some  little  space  of  time,  to  accomplish  this  purpose — -over  a 
half  minute,  I  should  judge  it  to  have  been,  in  the  instance  which  I  witnessed.  At 
length  the  crumpled  mass,  having  become  rolled  into  a  little  wad  no  larger  than  a  ker- 
nel of  allspice,  becomes  entirely  detached  and  falls  to  the  ground. 

As  yet  the  pupa  retains  the  shape  of  the  larva,  being  thickest  anteriorly  and  grad- 
ually tapered  to  the  tip,  without  any  angular  projections  upon  the  back,  only  the  horn 
at  the  anterior  end  and  the  wing  sheaths  having  their  pupa  development.  But  the  protu- 
berance upon  the  back  of  the  thorax  case  soon  begins  to  appear,  and  shortly  after  this 
a  slight  angular  projection  becomes  perceptible  upon  each  side  of  the  middle  of  the 
back.  These  gradually  become  more  prominent,  and  in  a  short  time  the  whole  sur- 
face becomes  molded  into  its  normal  pupa  form.     (Rep.  ins.  N.  Y..  xiii :  o36-.538.) 

Gosse  once  found  one  "bound  in  a  perpendicular  position  head  down- 
ward to  an  upright  post."  The  girt,  which  in  the  chrysalis  is  always  found 
in  the  middle  of  tiie  first  abdominal  segment,  is  in  the  caterpillar  before 
pupation  found  either  in  the  middle  of  the  same  segment  or  in  the  incision 
betweoii  it  and  the  second. 

Life  history.  This  butterfiy,  which  appears  to  be  generally  triple 
brooded,  passes  the  winter  in  the  chrysalis  ;  the  first  brood  has  been  seen 
as  early  as  April  18,  but  usually  appears  between  April  27,  and  May  9, 
a  week  or  thereabouts  after  P.  rapae.  For  several  years  Fitch  observed 
it  at  East  Greenwich,  N.  Y.,  for  tlie  first  time  on  May  8  and  9  and  only 
once  as  early  as  May  6  ;  in  northern  localities  it  is  sometimes  as  late  as 
the  third  week  in  .May.  It  usually  becomes  abundant  between  the  10th 
and   15th   of  the   month   and  continues  until  the  end  of  the  first  week  in 
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June.  The  eggs  are  laid  during  the  last  half  of  May  and  early  in  June, 
and  hatch  in  from  five  to  ten  days ;  the  caterpillars  may  be  found  from 
the  last  week  of  May  to  the  end  of  June,  the  chrysalis  hangs  from  seven 
to  eleven  days  and  the  second  brood  of  buttei-flies  makes  its  advent  during 
the  last  days  of  June  or  very  early  in  July,  a  few  days  after  the  appear- 
ance of  the  second  brood  of  P.  rapae  ;  this  brood  in  oleracea  seems  never 
to  be  very  al)undant  (ordinarily  less  so  than  the  first  brood)  and  to  main- 
tain itself  for  a  comparatively  short  time  ;  it  becomes  common  by  the  end 
of  the  first  week  of  July,  or,  in  the  north,  a  few  days  later,  and  sometimes 
disappears,  in  the  south  at  least,  before  the  end  of  the  month.  The  eggs 
are  laid  throughout  July,  and  some  of  the  larvae  are  full  grown  before  the 
last  week  of  the  month  ;  indeed  these  caterpillars  always  grow  rapidly, 
usually  attaining  their  growth  in  two  or  three  weeks  :  some  larvae  may 
still  be  found  throughout  the  first  half  of  August.  The  third  brood  some- 
times appears  as  early  as  the  last  days  of  July,  but  usually  not  before 
August ;  it  becomes  very  abundant  by  the  middle  of  the  month  and  lasts 
until  early  in  September.  The  eggs  are  laid  during  the  middle  and  latter 
part  of  August ;  the  caterpillai's  are  found  from  the  last  week  in  August 
to  the  first  week  in  October,  and  begin  to  change  to  chrysalids  as  early  as 
September  8  and  pass  the  winter  in  this  condition.  Occasional  specimens, 
however,  disclose  butterflies  late  in  September  or  early  in  October.  These 
are  probably  all  males  (for  the  male  of  this  species  usually  appears  a  week 
earlier  than  the  female),  but  in  any  case  this  brood  must  perish,  for  only 
the  chrysalis  can  endure  the  severe  frosts  :  this  apparition  of  a  false  brood 
has  been  known  to  occur  as  far  north  as  Norway,  Me.  (Smith). 

The  species  must  be  triple  brooded  far  to  the  north.  Jones  says  it  is 
abundant  in  August  in  Nova  Scotia,  which  rather  indicates  the  third 
brood ;  on  the  lower  St.  Lawrence,  Bell  found  butterflies  at  St.  Simon  on 
May  28  and  again  at  St.  Anne  from  June  20  to  the  middle  of  July,  show- 
ing that  there  must  be  three  broods  there.  At  Ottawa  it  appears  as  early 
as  May  22.  On  the  other  hand  in  southern  Labrador  Couper  thought 
there  was  one  only,  but  in  this  he  was  perhaps  mistaken  ;  the  buttei-fly 
appeared  in  the  latter  part  of  June  and  flew  to  the  middle  of  July  and 
specimens  showed  that  this  was  the  spring  brood.  In  Newfoundland, 
according  to  Gosse,  it  appeared  only  a  little  earlier  than  that,  "early  in 
June,"  and  he  found  a  second  late  in  August  and  early  in  September.  At 
Nepigon,  north  of  Lake  Superior,  it  can  hardly  appear  much  before  the 
middle  of  June  and  eggs  obtained  by  me  the  first  of  July  laid  by  the  first 
brood  and  transported  to  Cambridge  gave  the  imago  the  same  month  ;  and 
as  Osten  Sacken  took  the  butterfly  in  September  at  Duluth,  it  is  highly 
probable  that  there  is  a  second  brood  at  Nepigon.  Mead  first  met  with  the 
butterfly  in  his  Colorado  collections  on  June  12  and  found  it  flying  through 
July,  and  he  adds,  "there  is  no  second  brood"  ;  but  these  specimens,   like 
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my  own  and  Ostcn  Sacken's  taken  in  Colorado  and  Utah  during  July  and 
up  to  August  3,  where  I  found  it  only  above  8500  feet,  were  all  of  the 
euninier  type  and  undoubtedly  belonged  to  a  second  brood ;  and  com- 
parison with  the  dates  at  the  east  makes  it  most  probable  that  there  is  also 
a  third  brood  there. 

Habits,  flight  and  behavior  of  the  butterfly.  The  butterfly  is  con- 
stantly seen  flying  about  garden  plots  in  the  vicinity  of  turnip  beds,  but 
its  native  haunts  are  the  borders  of  thin  woods  where  wild  Cruciferae 
grow.  In  the  White  INIountains  one  quickly  notices  the  difference  in  this 
respect  between  it  and  P.  rapae,  the  latter  confining  itself  almost  exclu- 
sively to  the  neighborhood  of  houses  or  the  high  road,  in  contradistinction  to 
the  habits  of  the  present  species,  which  prefers  open  places  in  the  woods 
and  forsaken  roads  through  them,  seldom  occurring  in  the  vicinity  of  culti- 
vated ground.  In  keeping  with  this  it  seems  to  be  a  far  more  timid 
species  than  P.  rapae,  being  very  wary  of  approach  and  also  a  swifter 
species  in  flight ;  it  is  as  if  in  its  partial  supplanting  by  rapae  it  felt  that 
"every  man's  hand  was  against  it,"  and  it  had  become  a  misotherian. 
Riley  gives  the  following  account  of  its  habits  (Report,  1883)  : — 

The  butterfly  flutters  about  during  the  clay,  especially  in  the  gardens  and  over  the  beds 
of  plants  upon  which  its  eggs  are  to  be  laid.  It  is  said  to  be  remarkably  pugnacious  in 
disposition,  and  whenever  a  dozen  or  more  are  quenching  their  thirst  around  a  small 
puddle,  a  tierce  battle  is  sure  to  ensue.  The  butterflies  begin  by  jostling  one  another, 
striking  their  antennae  together  and  flapping  their  wings,  then  the  meUe  commences, 
and  often  becomes  so  deeply  interesting  that  some  enemy,  a  bird  or  a  dragonfly,  pounces 
upon  and  devours  one-half  of  the  struggling  combatants  before  the  others  have  dis- 
covered the  ill-omened  presence. 

Harris  describes  it  as  flying  "slowly  and  lazily,  especially  when  laying" 
its  eggs.  According  to  Lintner  it  begins  its  daily  flight  at  an  earlier 
hour  than  any  other  butterfly,  often  before  seven  o'clock,  and  is  seen 
abroad  until  late  in  the  afternoon.  Mr.  Lintner  has  observed  its  partiality 
for  the  blossoms  of  burdock,  and  D'Urban  speaks  of  its  habit  of  pitch- 
ing upon  the  dead  fish   and   offal  lying  round   his  camps   in  the  woods. 

When  at  rest  on  a  vertical  surface,  it  holds  the  wings  erect,  the  hind  edges 
of  the  hind  pair  resting  on  the  surface,  the  antennae  spread  at  right  angles 
and  parallel  to,  but  raised  a  trifle  above,  the  line  of  the  trunk  ;  beyond  the 
curved  base  they  are  as  straight  as  a  rod  ;  the  trunk  is  held  at  an  angle  of 
about  45°  with  the  surface,  but  the  abdomen  hangs  freely. 

One  evening  after  dark  Gosse  saw  in  Newfoundland  one  of  these  butter- 
flies resting  with  closed  wings  on  a  stalk  of  grass  ;  he  threw  it  into  the  air 
repeatedly,  but  it  would  not  fly  ;  it  merely  fluttered  to  the  ground,  and 
made  no  resistance  to  his  taking  it  up  again. 

Dimorphism.  The  summer  broods  of  this  species  are  almost  pure 
white,  while  the  spring  brood,  besides  being  smaller,  has  the  under  surface 
of  the  hind  wings  and  of  the  tip  of  the  fore  wings  heavily  washed  with 
yellow,  and  all  the  veins   in   the  same  area  broadly  sprinkled   with  dark 
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scales.  In  the  colder  parts  of  its  range,  the  second  i)rood  is  more  like 
individuals  of  the  first  brood  farther  south,  and  at  the  soutliern  limits  of 
its  range  the  spring  butterflies  ai-e  far  less  heavily  marked  than  in  the 
north.  In  both  this  species  and  the  next  the  hind  wings  of  the  second 
generation  are  longer  than  those  of  the  first. 

Enemies.  '  The  only  parasite  of  this  butterfly  which  is  known  is  Apan- 
teles  gloineratus  (88  :  12) ,  whose  action,  according  to  Riley,  is  described  by 
Mrs.  C'harlotte  Taylor  in  a  popular  article  in  the  American  Agriculturist 
for  18fi0.  But  Gentry  says  that  many  birds  feed  upon  it  both  in  the 
larval  and  perfect  stages  and  several  species  feed  it  in  large  numbers  to 
their  young  ;  but  it  is  more  than  doubtful  whether  he  correctly  distinguished 
this  species  from  P.  rapae  when  examining  larvae  from  a  bird's  stomach. 
The  principal  enemies,  in  his  view,  are  the  robin,  Merulamigratoria,  the 
wood  robin,  Turdus  mustelinus,  the  bluebird,  Sialia  sialis,  the  redstart, 
Setophaga  ruticilla,  the  chipping  sparrow,  Spizella  socialis,  the  great  crested 
fly-catcher,  Myiarehus  crinitus,  the  king-bird,  Tyrannus  tyrannus,  and  the 
nisrht  hawk,  Chordelles  virginianus. 

Desiderata.  The  relation  of  this  butterfly  to  P.  rapae,  the  foe  of  its 
own  household  which  has  arisen  in  these  latter  days,  is  an  important  one. 
Undoubtedly  its  decimation  has  been  related  in  some  way  to  food  supply, 
and  a  study  of  the  relation  of  the  two  species  to  other  plants  than  cabbage, 
especially  if  they  be  indigenous,  would  be  interesting.  Is  there  any  in- 
dication, where  the  two  occur,  that  the  broods  of  oleracea  are  beginning  to 
appear  earlier  than  formerly,  in  order  the  better  to  compete  with  rapae  which 
has  now  first  choice  of  plants  ;  very  careful  observations  in  uncultivated  ter- 
ritory for  a  score  of  years  would  be  needed  to  settle  such  a  point.  What  is 
the  cause  of  the  relative  poverty  of  the  second  brood.  Do  any  of  the 
June  chrysalids  persist,  to  swell  the  third  brood  of  butterflies?  Do  the 
occasional  members  of  a  fourth  brood  ever  lay  eggs,  and  if  so,  can  the 
caterpillars  from  them  ever  go  forward  to  chrysalis  ?  The  line  separating 
digoneutism  from  polygoneutism  should  be  made  out.  With  the  over- 
balance of  rapae  it  would  now  perhaps  be  impossible  to  determine  whether 
in  the  southern  Alleghanies  the  form  virginlcnsis  lias  other  broods  the  same 
season,  which  Mr.  Edwards  denies,  but  which  it  is  difficult  not  to  believe. 

LIST  OF  JLLUSTRATIONS.-PIEBIS  OLERAOEA. 

General.  Chrysalis. 

PI.  26,  fig.  5.    Distribution  in  North  America.  PI.  84,  fig.  57.    Side  view. 
88:12.     Apauteles   glomeratus;    a   para-  63-64.    Outlines, 

site.  Imago. 

Egg.  PI.  7,  fig.  3.    P.  o.  cruciferaruni,  ?  ,  both  sur- 
Pl.  65,  fig.  27.    Plain.  faces. 

68:15.    Micropyle.  13:2.    Upper  surface. 

Caterpillar,  35:15,16.    Male  abdominal  appendages. 

PI.  76,  figs.  8, 9.    Full  grown  caterpillar.  40:7.    Neuration. 

79 :  50-52.    Head,  first  stages,  i,  iii,  v.  46:  39.    Androconium. 

86:32.    Mandible  of  caterpillar  at  birth,  56:6.    Side  view,  with  head  and   appen- 

44.    Dermal  appendage,  first  stage.  '  dages  enlarged,  and  details  of  leg  structure. 
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PIERIS   RAPAE— The  cabbage  butterfly. 


[The  cabbage  butterfly;  tbi'  iiiiportod   cabba^'c  Ijulteifly;  Ibe  Euioiican   cabbage  butterfly 
(vHlg.);  tbe  small  wbite  (Eiiglisb);  tbe  rape  butterfly  (Minof);  the  garden  white  butterfly 

(Koss).] 


Papilio  nipae  Linn.,  Syst.  nat.,  10th  ed., 
468  (1758). 

Pieris  rapae  Schrank,  Fauna  boic-a.  ii,  i: 
165  (1801);— Boisd.,  Spec.  gin.  Lfip.,  i:  520 
(1836);  — Bowles,  Can.  nat.,  n.  «.  i:  258-262 
(1864);— Kitch.,  ibid.,  iii:  2!»3-300  (18()7)  ;— 
Min.,  Am.  ent.,  ii:'5-"6,  lisrs.  48-50  (1870);— 
Bil.,  Rep.  ins.  Mo.,  ii:  107-110,  figs.  77-79 
(1870);— Eep.  U.  S.  dcp.  agric.,  1883, 108-113, 
pi.  1,  figs.  1,1  a-d  (1883);— GIov..  Rep.  U.  S. 
dep.  agric.,  1870,  78-7!),  fig.  36  (1871);— Fern., 
Butt.  Me.,  29-31,  figs.  5-7  (l.'^4) ;— French, 
Butt.  cast.  U.  S.,  114-116,  figs.  28-30  (1886);— 
Mayn.,  Butt.  N.  Eng,,  47,  pi.  5,  figs.  63.  G3a 
(1886):— Scudd.,  Mem.  Bost.  see.  nat.  hist., 
iv :  53-69,  pi.  8  (1887).  [Figured  in  all  tbe  re- 
ports on  noxious  insects,  issued  by  state  and 
national  governments  ] 

Pontia  rffpae  Fabr.,  111.  mag.  ins.,  vi:283 
(1807). 

Gannris  rapae  Dalm.,  Kongl.  veteusk.  akad. 
handl.,  xxxvii:87  (1816);— Scudd.,  syst.  rev. 
Am.  butt.,  41  (1872). 


Catopkaffu  rapae.  Iliibn.,  Verz.  bek. 
Schmett.,  93  (1816). 

Andropodum  oorax  rapae  Hiil»n.,  Verz. 
eur.  schmett.,  8  (1822). 

Figured  also  by  Glover,  111.  N.  A.  Lep., 
pi.  100,  fig.  IS  (2  figs.) ;  pi.  lOG.fig.  30  (3  figs.) ; 
pi.  I,  fig.  14;  pi.  N,  fig.  2  (ined.). 

PIERIS   RAPAE  METRA, 

The  spring  form. 
Pontia  metro  Stepb.,  111.  Brit,  ent.,  Haust., 
i:  19-20,  14C-147  (1827). 

PIERIS  RAPAE  RAPAE. 

The  summer  type. 
Pieris  rapae,  as  above,  with  most  of  the 
figures. 

PIERIS  RAPAE  NOVANGLIAE. 

The  sulphur  variety. 

Ganoris  rapae  var.  novangliae  Scudd., 
Can.  ent.,  iv  :  79  (1872). 

Pieris  rapae  tmr.  novangliae  Scudd.,  Bull,, 
See.  ent.  Fr.,  1,S73,  57  (1873);— Streck.,  Lep,, 
64,  pi.  8,  fig.  8  (1874). 


Fly,  white  butterflies,  out  to  sea. 
Frail  pale  wings  for  tbe  wings  to  try, 
Small  white  wings  that  we  scarce  can  see 

Fly. 
Here  and  there  may  a  chance-caught  eye 
Note  in  a  score  of  j'ou  twain  or  three 
Brighter  or  darker  of  tinge  or  dye. 
Some  fly  light  as  a  laugh  of  glee, 
Some  fly  soft  as  a  long,  low  sigh: 
All  to  tile  haven  where  each  would  be 
Fly. 
Swinburne. — A  Century  of  Roundels.    Envoi. 

Why,  is  not  this  a  lament- 
able thing,  grandsire.  that  we  should  be  thus 
afllicted  with  these  strange  flies. 

Shakespeare.— ifomeo  and  Juliet. 

Imago  (7:11,  12  ;  16  :  4,  5).  Head  covered  above  with  mingled  black,  pale  bluish 
white  and  pale  yellowish  white  hairs ;  next  the  eye  in  front  pale  yellowish  scales ; 
behind  the  eye  white-tipped  black  scales  and  hairs;  sides  of  palpl  white,  the  middle 
joint  with  a  median  black  streak;  terminal  joint  black  above,  sometimes  with  a  slen- 
der, central  white  line,  and  furnished  with  a  slender  black  stripe  along  the  inferior 
edge  of  the  sides ;  inferior  fringe  wholly  white  along  the  inner  side,  almost  wholly 
white  at  base  of  palpus,  but  becoming  more  and  more  mingled  with  equally  long,  black 
hairs  toward  the  tip  on  the  outer  side.  Antennae  ratlier  narrowly  black  above,  and  in 
a  narrow  line  along  the  outer  under  surface,  dying  out  toward  the  club ;  along  the  inner 
tinder  surface  a  nearly  continuous  series  of  bare  fuliginous  spots,  tapering  toward  the 
tip  of  each  joint;  the  rest  white,  narrowly  interrupted  with  black  at  the  tips  of  the 
joints;  club  black,  flecked  with  a  few  pale  bluish  white  scales  above,  especially 
toward  the  base,  and  with  more  beneath,  the  apical  joint  pale  luteous,  almost  whitish. 
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Basal  fourth  of  tongue  pale  liiteous,  fusco-f uliginous,  with  a  greenish  tinge  beyond ; 
papillae  (61 :  52)  few,  very  distant,  small,  cylindrical,  no  longer  than  broad,  with  a 
small  central  lllamont. 

Thorax  covered  above  with  pale  plumbeous  hairs,  on  the  prothorax,  and  to  some 
degree  on  the  edges  of  the  patagia,  tinged  apically  with  pale  sulphureous,  on  the 
front  of  the  rest  of  the  thorax  with  pale  greenish  gray ;  beneath  covered  with  pale 
greenish  gray  hairs,  tinged  slightly  with  yellowish,  and  mingled  with  a  few  blackish 
hairs;  legs  black,  tinged  with  brown  on  the  tibiae  and  tarsi,  the  femora  tinged  with 
greenish  gray  and  a  few  black  hairs,  thickly  covered  with  white  scales  tinged  pretty 
strongly  with  yellow  toward  the  base,  and  leaving  a  streak  of  black  just  above  the 
middle  of  the  outer  half  of  the  anterior  surface,  and  a  shorter  apical  streak  on  the 
posterior  edge  of  the  upper  surface ;  tibiae  thickly  clothed  with  white  scales,  which 
are  absent  from  two  slender  stripes  down  either  side  of  the  outer  surface,  in  continua- 
tion of  those  of  the  femora,  most  distinct  on  the  fore  legs,  least  so  on  the  hind ;  tarsi 
flecked  M'ith  a  few  white  scales ;  spines  pale  brownish  luteous ;  spurs  blackish  casta- 
neous  at  tip ;  claws  and  all  the  apical  appendages  blackish  fuliginous. 

Wings  above  dull  white,  occasionally  tinged  with  yellowish,  especially  in  the  $  ; 
outer  margin  of  fore  wing's  nearly  straight ;  the  wings  pretty  heavily  flecked  with 
griseous  at  the  extreme  base,  rather  less  heavily  along  the  basal  half  of  the  costal 
border,  as  far  as  the  upper  margin  of  the  cell ;  in  the  ?  also  faintly  powdered  with 
grayscales  over  the  whole  basal  half  of  the  wing,  fading  out  apically;  the  costal 
edge  is  griseous;  at  the  apex  of  the  wing  there  is  a  blackish  griseons  spot,  made  up 
of  a  more  or. less  dense  sprinkling  of  dark  scales,  extending  over  a  larger  portion  of 
the  costal  than  of  the  outer  border,  and  vaguely  limited  interiorly  by  a  nearly  straight 
line,  running  from  a  little  before  the  extremity  of  the  second  superior  subcostal 
uervule  to  the  outer  border  at  the  middle  of  the  lower  subcostal  interspace;  scarcely 
before  the  middle  of  the  upper  median  interspace  is  a  round  or  quadrate,  blackish 
griseous  spot  of  varying  intensity  and  size,  but  seldom  equalling  the  width  of  the 
interspace ;  it  is  occasionally  wanting  in  the  $  ;  in  addition  the  ?  has  a  similar,  gen- 
erally smaller  and  transverse,  frequently  geminate  spot  in  the  medio-submedian  inter- 
space, at  a  little  more  than  half  way  from  the  base  to  the  tip  of  the  lower  median 
nervule;  usually  it  is  connected  at  its  lower  extremity  with  a  powdery,  rather  broad, 
longitudinal,  griseous  streak  running  to  the  base  next  the  inner  margin.  Fringe  uni- 
form white.  Hind  wings  scarcely  angulated  in  the  subcostal  region,  not  conspicuously 
prominent  in  the  upper  half  of  the  outer  margin ;  wings  flecked  at  the  extreme  base 
■with  griseous,  as  in  the  fore  wings,  generally  extending  outward  a  little  further  on  the 
median  nervure ;  in  the  $  the  basal  half  flecked  to  some  degree,  especially  along  the 
median nervure,  but  less  heavily  than  on  the  fore  wings;  on  the  costal  margin,  its 
outer  limit  at  the  tip  of  the  upper  subcostal  nervule,  a  transverse  oblique  spot,  similar 
in  color  and  intensity  to  those  on  the  fore  wings,  directed  outward  in  passing  down- 
ward, reaches  nearly  to  the  middle  subcostal  nervule.     Fringe  white. 

Beneath, /ore  wing's  white,  delicately  tinged  with  lemon  yellow  at  the  apex  of  the 
wing,  from  half  way  between  the  apex  of  the  cell  and  the  tip  of  the  wing ;  also 
generally,  but  still  more  faintly  tinged  with  the  same  along  the  costal  margin,  and 
occasionally,  in  specimens  where  the  upper  surface  is  tinged  with  yellow,  bathed  very 
faintly  throughout  in  yellow,  deepest  on  the  parts  mentioned  ;  a  few  griseous  scales 
are  scattered  distantly  over  the  whole  wing,  but  especially  over  the  basal  half  of  the 
cell  and  along  the  basal  two-thirds  of  the  costal  margin;  the  spots  of  the  upper  sur- 
face are  repeated  beneath,  but  almost  invarialjly  some  trace  at  least  of  the  spot  in  the 
medio-sulimedian  interspace  is  found  in  the  $  also;  while  at  the  same  time  the 
griseous  streak  which  usually  accompanies  it  above  does  not  occur  in  the  $ ,  and  but 
seldom,  and  then  greatly  diminished,  in  the  $.  Fringe  white,  occasionally  a  little  yel- 
lowish. Hind  wings  pale  or  deeper  lemon  yellow,  the  basal  third  of  the  costal  edge 
pale  orange;  the  whole  wing  pretty  uniformly  flecked,  sometimes  very  lightly,  at 
others  quite  heavily,  with  griseous  scales,  generally  less  abundant  in  the  apical  fourth 
of  the  wing  and  in  lines  down  the  middle  of  the  interspaces,  and  usually  most  con- 
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spicuous  in  a  broad  belt  which  follows  the  median  iiorvure,  extending  above  to  tlie 
middle  of  the  cell,  and  continues,  on  the  apical  half  of  the  ■wing,  in  the  same  course — 
sometimes  mostly  restricted  to  tlie  lower  half  of  the  cell.  Fringe  white  or  yellowish. 
Abdomen  above  black,  covered  with  blnisli  plumbeous  hairs,  on  the  last  segment 
whitish  ;  beneath  pretty  heavily  llecked  with  white  scales  and  a  few  liairs  ;  upper  organ 
of  male  appendages  (35:  10)  reaching  nearly  but  not  (piite  to  the  tip  of  the  clasps; 
hook  tapering,  as  seen  from  above,  on  its  basal  half  only,  beyond  equal,  bluntly  pointed 
and  scarcely  curved  downward ;  clasps  broadly  and  roundly  but  distinctly  excised  on 
middle  of  the  lower  border. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  11  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

21.25 
10.75 

6. 

4.5 

26.5 
11.85 
6.9 
5.35 

27. 

12. 
7.1 
5.4 

22.5 
10.85 

6. 

4.1 

23. 

10.75 
6.2 
4.2 

23.5 

11. 

hind  tibiae  and  tarsi., 
lore  tibiae  and  tarsi.. 

6.4 
4.3 

Described  from  83,3?. 

Seasonally  dimorphic  forms.  Pieris  uapae  metra.  Meyer  Diir  gives  the  follow- 
ing distinctions  between  the  spring  and  summer  broods  (which  I  believe  Zeller  was 
the  first  to  point  out  forty  years  ago)  as  they  appear  in  Switzerland.  The  spring  spec- 
imens are  dull  white;  above,  the  apex  of  the  fore  wings  is  narrowly  grayish,  the 
bases  of  all  the  wings  strongly  sprinkled  with  black  scales ;  the  spot  in  the  upper 
median  interspace  of  the  fore  wings  and  the  costal  spot  of  the  hind  wings  are  small, 
generally  pale  grayish  or  even  wanting;  the  under  surface  of  the  hind  wings  are  dull 
yellow  with  black  flecking,  which,  especially  along  the  median  nervure,  is  pretty  heavy; 
the  abdomen  is  clothed  with  long  hairs. 

Pieris  rapae  rapae.  The  summer  specimens  are  somewhat  larger,  of  a  more  intense 
white,  the  apex  of  the  fore  wings  above  with  a  much  broader  margin  of  black  or  black- 
ish ;  the  spots  mentioned  generally  larger  and  deeper  in  color,  especially  in  the  $  ,  in 
which  a  grayish,  shadowy  streak  follows  the  inner  border  from  the  inferior  spot 
toward  the  base ;  at  the  base  of  the  hind  wings  the  black  flecking  scarcely  appears  at 
all;  on  the  under  surface  they  are  uniformly  pale  yellow  with  hardly  noticeable  black- 
ish fleckings  in  the  median  fold.  The  upper  surface  of  the  females  is  remarkably  yel- 
lowish, the  black  spots  and  the  apex  of  the  fore  wings  much  broader  and  deeper;  the 
abdomen  is  more  sparsely  haired. 

He  adds  that  the  presence,  paling  or  entire  absence  of  the  spots  on  the  wings  (not 
including  the  apical  markings)  may  be  noticed  in  the  males  of  both  generations. 

Bowles  was,  I  believe,  the  first  to  note  similar  distinctions  between  the  broods  in  this 
country.  He  says  (Can.  ent.,  iv:  103-104)  :^"The  spring  brood  is  of  a  much  purer 
white  than  those  produced  later  in  the  season,  and  has  the  blackish  markings  less  in 
size  and  paler  in  colour.  I  have  often  seen  spring  males  without  the  spot  on  the  upper 
side  of  the  fore  w'ings,  and  having  the  blotch  on  the  apex  so  much  obliterated,  that  I 
have  supposed  them,  before  examination,  to  be  P.  oleracea.  The  spot,  however,  is 
generally  present  beneath,  and  can  be  faintly  seen  through  the  wing.  As  the  summer 
passes,  the  markings  of  the  successive  broods  become  more  intense,  until  in  the 
autumn, individuals  (particularly  females),  are  met  with  which  have  a  grayish  appear- 
ance, from  the  number  of  black  scales  sprinkled  on  the  wings,  especially  near  the 
body. 

Varieties.  Pieris  rap.^^e  novangliae.  I  have  seen  only  males  of  a  variety  which 
is  lightly  marked  with  griseous,  but  has  the  upper  surface  uniform,  delicate,  canary 
yellow;  and  beneath,  the  fore  wings,  excepting  at  apes,  a  little  paler,  and  the  Innd 
wings  a  little  deeper  than  this;  the  basal  third  of  the  costal  edge  of  the  hind  wings 
is  pale  orange  and  the  wing  is  but  lightly  flecked  with  griseous  ;  fringe  of  all  the  wings 
on  both  sides  pale  yellow.     Females,  however,  are  not  unknown. 

Bowles  has  also  observed  a  seasonal  distinction  in  this  variety.     He  says  (Can.  ent., 
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iv  :  104)  : — "The  spring  spcchneiis  are  of  a  very  il(dic-ate  yellow,  almost  without  spots, 
and  are  very  handsome,  while  those  appearing  in  the  fall  are  of  a  sulphur  yellow  and 
heavily  marked." 

Accessory  sexual  peculiarities.  The  amlroconia  (46  :  40)  differ  from  those  of 
1'.  oleracea  in  the  far  more  slender  distal  half  which  is  not  a  fourth  the  diameter  of 
the  broadest  part  of  the  lamina,  produced,  and  lience  with  more  crowded  and  fewer  fila- 
ments to  the  fringe ;  these  too  are  scarcely  enlarged  at  the  tip ;  the  basal  lobes  hardly 
approacli  each  other  to  clasp  the  pedicel,  so  that  the  sides  of  the  gap  between  them  are 
nearly  equal  instead  of  forming  a  jiartially  enclosed  rounded  space,  as  in  P.  oleracea. 

Egg  (65:  28).  Sugar  loaf  shaped ;  largest  at  about  the  middle  of  the  upper  two- 
thirds,  tapering  gently  beneath  to  the  docked  base  and  much  more  rapidly  above  to 
the  summit,  where  it  terminates  in  a  flattened  top ;  there  are  twelve  longitudinal  ribs 
.1  mm.  apart  at  the  widest;  transverse  lines  ou  the  broadest  part  of  the  egg  from  .025 
to  .028  mm.  apart;  surface  smooth,  glistening,  delicate.  Micropyle  rosette  (68:  IG,  17) 
.070  ram.  in  diameter,  the  central  circle  .00(58  mm.  in  diameter,  the  oval  cells  .017  mm. 
long  and  .0115  mm.  broad,  the  outermost  largest ;  transverse  cells  about  .04  mm.  broad. 
Color  pale  lemon  yellow  deepest  in  color  above  with  a  slight  greenish  tinge,  changing 
subsequently  to  a  lemon  yellow.  Ileiglit,  .98  mm.  :  greatest  breadth,  .4G  mm.  ;  breadth 
at  base,  .:3(i  ram. ;  at  summit,  .09  mm. 

Caterpillar.  Mrst  stage  (72  :  4).  Head  pale  greenish  yellow  coveretl  with  a  very 
few  dark  brown  or  black  slightly  curving  hairs,  of  variable  length  but  some  nearly  as 
long  as  those  of  the  body ;  ocelli  black ;  mouth  parts  and  antennae  pale.  Body  very  pale 
greenish  yellow  ;  as  soon  as  they  have  eaten  they  become  green  ;  hairs  of  body  (86  :  43) 
a  little  arcuate,  wholly  pellucid,  the  ovate  club  of  the  upper  rows  larger  than  that  of 
the  others,  seatetl  on  white  warts;  stigmata  of  the  color  of  the  body  with  a  luteous 
anuulns ;  legs  and  prolegs  of  the  color  of  the  body,  claws  of  the  Utter  dusky.  Length, 
1.6  mm. ;  breadth  in  middle,  .28  mm. ;  behind,  .25  rara. ;  of  head,  .3G  mm. ;  length  of 
clubbed  hairs,  .17  mm.  ;  of  simple  hairs,  .27  rara.  ;  of  hairs  on  head,  either  .04  rara.  or 
.12  mm. ;  breadth  of  club  of  laterodorsal  hairs.  .021  mm. ;  of  lateral  hairs,  .017  mm.  ; 
of  wart  at  base  of  hairs,  .025  mm. 

Second  stage.  Head  and  body  pale  green,  the  latter  with  a  slender,  yellowish,  dorsal 
stripe.  Head  with  mingled  black  and  white  hairs  springing  from  minute  warts  of 
same  color;  ocelli  black;  mouth  parts  and  antennae  green ;  labruni  pale;  maudibles 
edged  with  fuscous.  Abdominal  segments  with  white  warts  arranged  in  a  subdorsal 
strongly  anterior,  infralateral  medio-anterior,  and  supralateral  posterior  rows,  giving 
rise  to  blacli,  straight  not  tapei'ing,  blunt  tipped  hairs  ;  besides  which  the  whole  body  is 
sprinkled  with  greenish  fuscous  warts  from  wdiich  spring  shorter  black  or  moderately 
long,  tapering  and  delicately  clnbbed,  pale  hairs,  the  warts  arranged  in  seven  transverse 
row,s  on  each  segment,  the  anterior  and  posterior  pairs  of  each  segment  closer  together 
than  the  others.  There  is  also  a  substigmatal  anterior  white  wart  giving  rise  to  a  pale 
hair.  Spiracles  luteous  with  a  black  ring.  Legs  and  prolegs  together  with  the  claws 
of  the  body-color.     Length,  9  mm.  ;  breadth,  1.5  mm. 

Third  stage.  Exactly  the  same  as  in  preceding  stage,  except  in  size  and  that  one  or 
two  small  spots  of  yellow  appear  for  the  first  time  on  each  segment  along  the  stig- 
matal  line.     Length,  14  mm. ;  breadth,  2.5  ram. 

Last  stage  (76:  11,  12).  Head  (79:  5.S)  of  the  body  color  profusely  supplied  with 
hair-bearing  warts  some  of  which  are  white ;  ocelli  black,  sometimes  tipped  with  green ; 
mandibles  green,  reddish  brown  at  tip.  Body  of  the  green  of  a  cabbage  leaf,  with  a 
uai-row,  greenish,  lemon  yellow,  dorsal  band;  a  narrow,  interrupted,  stigmatal  band 
of  the  same  color;  the  whole  body  profusely  dotted  with  larger  and  smaller  wartlets, 
giving  rise  to  very  delicate,  rather  short,  white  or  fuscous  hairs,  the  larger  ones  ar- 
ranged in  transverse  rows,  also  supplied  with  white  wartlets  each  giving  rise  to  a 
blackisli  hair,  arranged  in  longitudinal  rows  one  to  each  segment  in  a  row,  viz.  :  a  sub- 
dorsal row  on  the  anterior  part  of  the  segments,  a  lateral,  placed  posteriorly,  and 
a  suprastigmatal,  placed  centrally.  Spiracles  pale  fuscous,  edged  with  black.  Legs 
green,  the  claws  fuscous.  Prolegs  (86:  31)  green.  Length,  20  mm.:  breadth,  4.5 
mm. 
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Chrysalis  (84 :  58.  65).  Wliole  iippor  surface  very  pnlo,  brownish  yellow,  or  pale 
jtreeii,  darker  on  the  thorax,  most  profusely  specked  with  minute,  black,  circular  punc- 
tures, arranfrcil  on  the  abiloineii  in  transverse  rows  fri'i|iu-i\tly  coimocted  by  narrow 
fuscous  lines,  and  often  washed  more  or  less  throuKtiont  with  fuscous,  ■;ivin^  the 
wliole  a  bl.ackish  fuscous  speckled  appearance;  miinite,  circular,  black  spots  are  scat- 
tered more  or  less  conspicuously  over  the  body  ;  one  just  without  the  jjosterior  base  of 
the  antennae;  on  the  pmtliorax  a  divided  dorsal,  a  subdorsal  and  a  lateral  one;  on  the 
mesothorax  one  at  the  base  of  the  wings,  a  divided  dorsal  one  on  the  highest  part  of 
the  crest,  which  is  rounded  at  the  summit,  and  four  arranged  quadrilatcrally  on  either 
side;  on  the  metathorax  four  arranged  quadrihitcrally,  the  anterior  upper  one  being 
thrown  a  little  out  of  line  and  forming,  with  its  mate,  a  divided  dorsal  spot;  on  either 
side  of  the  abdominal  segments,  three  or  four  are  arranged  in  an  oblique  line  from  the 
anterior  outer  angle  to  near  the  middle  of  the  posterior  border  and  besides  there  is  a 
pair  of  subdorsal  central  ones ;  from  the  ninth  segment  posteriorly  the  abdomen  is 
white  with  a  few  minute  lilack  dots  and  an  interrupted  black  dorsal  streak ;  the  wings 
are  dark  brown  witli  a  greenisli  tinge  or  greenish,  somewhat  infuscated  from 
close  dendritic  tlgurcs  of  blackish  fuscous  on  a  paler  ground ;  the  veins  are  in- 
terrupted with  black  dots ;  front  and  appendages '  very  pale  greenish  brown ;  some 
fuscous  spots  on  the  front  and  tlie  antennae  faintly  interrupted  with  fuscous;  tongue 
surpassing  the  tips  of  the  wings  Ijy  half  a  segment's  length;  frontal  tubercle  tapering 
rapidly  at  extreme  base,  beyond  but  slightly  and  so  slenderer  in  general  than  in  oler.acea, 
more  than  twice  as  long  as  broad,  edged  externally  and  beneath  apically  with  black; 
a  narrow,  ])ale  yeUowish,  dorsal  line,  from  the  tip  of  the  frontal  tubercle  extends  back- 
ward over  the  whole  body ,  interrupted  occasionally  with  black  or  fuscous,  with  wliite  fol- 
lowed by  black  on  most  of  the  abdominal  segments,  but  almost  altogether  obscured  on 
the  second  and  third  abdominal  segments ;  suprastigmatal  carinae  of  abdomen  yellow- 
ish white,  often  interrupted  with  black,  the  raised  portions  of  the  second  and  third 
segments  and  especially  of  the  latter  elevated  to  a  sharp  point,  .\bdomen  beneath 
very  pale  roseate  or  simply  pale  green,  the  eighth  and  succeeding  segments  whitish, 
almost  devoid  of  spots;  an  interrupted  black  ventral  streak ;  on  cither  side  three  longi- 
tudinal rows  of  small  blackish  spots;  spiracles  pale  with  luteous  lips.  Length.  20 
mm.  ;  length  of  frontal  tubercle,  1.5  mm. ;  breadth  at  thorax,  4.25  ram.  ;  at  third  ab- 
dominal segment,  6.25  mm. ;  height  at  dorsal  tubercle,  5.25  mm. 

Greographical  distribution.  This  buttei'fly  is  our  most  recent  and 
least  (iesiral)lt'  importation  and  will  doubtless,  before  many  years,  spread 
over  the  wliole  northern  hemisphere  ;  in  the  Old  World  it  extends  from  the 
Atlantic  to  the  Pacific  in  almost  all  localities  between  the  30th  and  60th 
degrees  of  latitude  ;  in  Switzerland  it  is  found  from  the  plains  to  the  level 
of  perpetual  snow.  It  was  introduced  into  America,  at  Quebec,  about 
1860  and  at  New  York  in  1868.  Its  progress  has  been  detailed  above,  in 
the  last  excursus,  and  is  shown  graphically  upon  a  special  map.  Its  oc- 
currence on  one  occasion  in  midocean  is  recorded  in  Psyche  (i :  152). 
There  is  no  cultivated  sj)ot  in  Xew  England  where  it  is  not  found.  It 
has  even  been  taken  on  the  barren  subalpine  heights  of  the  White  Moun- 
tains. 

Oviposition.  Tlic  eggs  are  laid  erect  in  large  numbers  but  not  in  con- 
tinuity, on  tlic  under  surface  of  the  leaves  of  cruciferous  plants.  In  the  case 
of  the  broad-leaved  forms  like  the  cabbage  and  turnip  they  are  not  laid  on 
the  ribs  ;  but  when  the  leaves  are  upright,  they  are  often  deposited  on  the 
upper  surface,  especially  when,  l)y  the  growth  of  the  leaf,   the   u[)[)cr   sur- 
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face  has  become  undermost ;  occasionally  also  when  they  are  fairly  ver- 
tical.    They  hatch  in  a  little  more  than  a  week. 

Food  plants.  The  caterpillar  feeds  principally  on  cabbage,  but  it  also 
attacks  cauliflower,  another  form  of  Brassica  oleracea,  and  many  other 
cruciferous  plants,  especially  turnip  (Brassica  napa),  horseradish  (Nastur- 
tium armoracia)  and  radish  (Raphanus)  ;  it  has  also  been  found  on  mus- 
tard (Sinapis),  gillyflower  (Matthiola)  and  sweet Alyssum  (Alyssum 
maritimum)  according  to  Riley  and  others,  all  of  which  are  introduced 
plants.  But  besides  these  it  has  been  found  on  native  cruciferae,  such  as 
Nasturtium  palustre  (Scudder),  Barbarea  vulgaris  (Schwarz)  and  Cakile 
americana  (Hamilton).  Messrs.  Bowles,  Andrews  and  others  have  found 
it  plentifully  on  mignonette.  Reseda  odorata,  belonging  to  a  neighboring 
family,  and  it  has  many  times  been  reported  both  in  this  country  and  in 
Europe  on  Tropaeolum,  one  of  the  Geraniaceae  ;  but  as  the  common  name 
of  this  plant.  Nasturtium,  is  the  botanical  name  of  one  of  the  Cruciferae 
given  above,  this  needs  special  verification.  Specimens  that  I  reared  re- 
fused to  eat  a  growing  plant  of  shepherd's  purse  (Capsella) .  In  Europe  it 
has  been  found  on  the  following  genera  of  Cruciferae  :  Brassica,  Sinapis, 
Nasturtium,  Hesperis,  Matthiola,  Cheiranthus,  Erysimum,  Lepidium  and 
Raphanus.  Also,  as  with  us,  on  Reseda,  and,  according  to  Riley,  it  has 
even  been  found  on  a  species  of  Salix  in  England. 

Habits  of  the  caterpillar.  The  young  caterpillar  eats  small  patches 
in  the  parenchyma  of  the  under  side  of  the  leaf,  and,  after  feeding,  the  ac- 
tivity of  the  digestive  organs  can  be  seen  by  the  rythmical  motion  of  the 
clubbed  hairs  on  the  sides  of  the  body.  Later  it  feeds  in  exposed  positions, 
usually  on  the  under  surfiice,  and  devours  the  whole  leaf  excepting  the 
harder  veins.  When  the  plants  are  headed,  it  works  its  way  up  from 
below  in  disconnected  passages,  riddling  the  leaves  in  every  direction  and 
forcing  itself  towards,  though  rarely  to,  the  very  heart  of  the  plant  in  search 
of  the  tenderest  leaves  ;  its  ravages  are  partially  concealed  by  the  nearly 
untouched  outer  leaves,  and  the  ejectamenta  falling  through  the  numerous 
passages  leave  the  immediate  surroundings  of  the  caterpillar  comparatively 
clean.  It  is  on  account  of  this  habit  of  boring  into  the  heart  of  cabbages, 
says  Riley,  that  the  French  Canadians  call  it  the  "ver  du  coeur"  or  heart- 
worm,  though  the  true  "verdu  coeur"  of  Europe  is  the  allied  Mancipium 
brassicae,  the  caterpillar  of  which  is  of  a  more  social  nature,  the  eggs  being 
laid  in  open  clusters.  The  damage  done  by  this  caterpillar  has  been  very 
great,  especially  in  the  first  years  after  its  introduction,  before  its  parasites 
began  to  hold  it  in  check.  Mr.  Greene  of  St.  Alban's  Bay,  Vt.,  writes  in 
1869,  "Last  year  I  put  out  3000  early  cabbage  plants  ;  about  the  first  of 
September  these  worms  made  their  appearance  ;  there  would  be  from  ten  to 
fifty  on  a  head  and  the  result  was  they  entirely  destroyed  the  crop  ;  and  not 
only  mine  but  all  throughout  the  country  "    The  Abbe  Provancher  estimates 
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the  damage  done  in  a  single  year  (1869)  in  the  vicinity  of  Quebec  at 
$240,000,  and  Mr  Kitohie  states  tliat  one  farmer  near  Montreal  lost  in  a  sin- 
gle season  over  12,000  head  of  cabbages.  In  1870,  according  to  Mr.  An- 
gus, they  destroyed  the  whole  crop  of  cabbage  and  cauliflower  in  some  places 
about  New  York  where  the  insect  had  appeared  only  the  year  before,  but 
parasites  were  seen  the  same  season  and  in  1871  the  butterflies  were 
less  abundant. 

According  to  Forbes,  the  only  insecticides  to  use  with  this  insect  which 
have  anv  practical  value  are  pyrcthrum  and  kerosene,  and  these  can  be  used 
in  the  field  with  good  effect  only  before  the  plants  have  headed. 

Fnpation.  In  preparing  for  transformation  the  caterpillar  spins  a 
flooring  of  silk  on  the  spot  it  has  chosen,  most  frequently  the  under  sur- 
face of  some  dead  wood,  like  a  fence  paling,  making  it  thickest  at  the 
point  where  the  attachments  of  the  chrysalis  are  to  be.  It  fastens  a  girth 
around  its  body  across  the  middle  of  the  first  abdominal  segment,  and  so 
snugly  that  its  body  is  usually  closely  appressed  to  the  surface.  It 
seems  to  prefer  a  surface  as  nearly  horizontal  as  possible.  The  change  to 
chrysalis  takes  place  in  about  twenty-four  hours  after  the  work  is  com- 
pleted, and  after  the  change  the  girth  is  found  crossing  the  same  segment. 
The  chrysalis,  when  not  hanging  for  the  winter,  generally  changes  in  about 
ten  or  twelve  days. 

Life  history.  This  butterfly  is  triple-brooded  in  New  England  though 
only  double-brooded  in  Europe.  It  is  a  little  earlier  than  its  congeners, 
appearing  in  the  spring  in  Europe  ten  or  twelve  days  before  P.  napi,  and 
in  America  about  a  week  or  less  before  P.  oleracea.  In  the  latitude  of 
Boston,  the  male  appears  shortly  after  the  middle  of  April,  sometimes  not 
until  the  24th  or  25th,  and  both  sexes  are  very  abundant  early  in  May 
and  continue  to  fly  for  at  least  another  month.  By  the  second  week  in 
June  they  become  scarce,  and  after  the  middle  of  the  month  few  are  seen. 
The  butterflies  pair  not  twelve  hours  out  of  chr3'salis,  and  the  eggs  are 
laid  through  most  of  May  and  until  the  butterfly  disappears  ;  they  hatch 
in  eight  days  and  the  caterpillars  require  from  two  to  three  weeks  to  gain 
their  full  size.  The  chrysalis  hangs  from  eight  to  fourteen  days  and  the 
second  brood  of  butterflies  appears  the  last  week  of  June  ;  it  continues  to 
emerge  from  the  chrysalis  for  fully  a  month  and  remains  upon  the  wing 
until  the  tliird  brood  makes  its  appearance,  which  in  its  turn  flies  until 
nearly  the  middle  of  October ;  so  that  with  the  exception  of  a  week  or  ten 
days  in  June,  rarely  prolonged  to  a  fortnight,  these  butterflies  are  with 
us  from  early  spring  to  the  time  of  severe  frost.  Owing  to  this  the  time 
of  the  advent  of  the  third  brood  is  less  marked,  but  its  first  members 
arrive  in  the  latter  half  of  August ;  caterpillars  in  nearly  every  stage  and 
chrysalids  may  be  found  throughout  August  and  September  and  almost  to 
the  end  of  October,  when  the  last  caterpillars  transform  to  chrysalids  and 
hibernate  in  this  condition. 
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Behavior  of  the  butterfly.  The  butterfly  freqiiciit.s  gardens  and 
meadows,  hovering  over  and  alighting  upon  flowers  or  daneing  among  tlie 
herbage  ;  according  to  Mr.  Lintner,  it  is  specially  attracted  by  the  blossoms 
of  burdock,  Lappa  major  Gaertn.  Its  flight  is  i-ather  feeble,  • 'lumbering" 
Riley  calls  it,  and  so  slow  are  the  trenudous  movements  of  the  wings  that 
one  may  often  follow  them  with  the  eye  ;  it  usually  flies  Itut  a  short  dis- 
tance, from  two  to  four  feet,  above  the  herbage.  As  Riley  remarks,  it  is 
one  of  "the  most  assiduous  of  insects,  continuing  on  the  wing  from  early 
morning  till    late   in   the    afternoon." 

When  the  butterflies  are  resting  for  the  night,  the  wings  are  at  first 
erect  but  parted  at  about  an  angle  of  20\  the  front  pair  dropped  back  be- 
tween the  hind  wings,  so  that  the  costal  border  of  the  latter  conceals 
half  of  the  upper  median  spot  of  the  fore  wings ;  the  tongue  is  half 
unrolled  ;  the  antennae  viewed  from  the  side  are  slightly  raised  and  curved  ; 
viewed  from  above  they  are  slightly  curved  outward  and  spread  at  an 
angle  of  about  100°.  Later  the  wings  are  a  little  more  snugly  folded-. 
One  found  at  dusk,  head  upward,  at  the  tip  of  a  grass-blade,  had  the  wings 
closely  packed,  the  costal  border  of  the  fore  wings  a  trifle  behind  that  of 
the  hind  pair  and  the  antennae,  spread  at  an  angle  of  about  60°,  drooped 
a  little  from  the  axis  of  the  body,  the  club  parallel  to  that  axis. 

According  to  Packard,  the  butterfly  shows  a  partiality  for  white  flowers. 
"On  a  September  afternoon,"  he  says,  "I  observed,  in  a  field  where  a  low 
white  aster  and  a  common  golden-rod  (Solidago)  were  abundant,  twelve 
European  cabbage  butterflies  fly  directly  to  the  less  conspicuous  but  white 
aster,  and  invariably  pass  by  the  yellow  flowers  of  the  golden-rod.  On  a 
following  day,  however,  the  white  cabbage  butterflies  on  the  same  spot 
were  seen  occasionally  to  visit  the  golden-rod,  but  with  an  evident  par- 
tiality for  the  white  asters."  (Am.  nat.,xi:  243.)  According  to  Hart 
(Nature,  viii :  244-24.5),  this  butterfly  is  an  agent  in  the  fertilization  of 
violets. 

The  butterflies  pair  in  a  very  short  time  after  emerging  from  the  chrys- 
alis. I  have  had  them  pair  in  my  room  within  twelve  hours  of  eclosion  ; 
when  paii'cd,  it  is  the  male  that  flies  or  crawls,  the  female  hanging 
motionless.  I  once  observed  a  male  attempting  to  mate  late  in  the  season 
(September  1.5)  with  a  female  Eurymus  philodice  which  was  alighted  and 
which  acted  toward  the  male  in  every  respect  as  toward  a  male  of  her  own 
kind.  The  pair  were  by  a  travelled  road  and  were  unfortunately  dis- 
turbed. Dr.  Hoy  records  (Can.  ent.,  xiv :  99)  a  case  where — again  late 
in  the  season,  October  10 — a  male  of  this  species  paired  with  a  Pontia 
protodice,  which  afterwards  laid  eggs  on  a  bunch  of  mustard,  and  the  eggs 
hatched  and  reached  their  third  stage,  but  finally  all  perished. 

It  should  not  fail  of  mention  here,  though  already  stated,  that  this  but- 
terfly may  be  said  to  have  practically  extirpated  the  native  species,  P.  oler- 
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aoea,  in  all  places  except  in  {hv.  Iiill  re.nioiis,  where  cultivation  is  scarce. 
The  reason  for  tliis  is  to  he  found  in  |)art,  it  seeni.s  to  nw.  from  the  earlier 
apptaranee  of  the  hrixxls,  the  eaterpillurs  ot'  which  thus  get  possession  of 
all  th(!  hcst  fceilinu'  iilace;;. 

Dimorphism  and  variation.  As  mentioned  in  the  dcseri])tive  por- 
tion, the  early  hrood  of  this  butte.rHy,  from  wintering  ehrysalids,  differs 
from  the  later  broods.  The  spring  hutterHies  are  smaller  and  of  a  duller 
white  than  the  t^umnier  hutterHies,  with  broader  black  markings  on  the 
middle  and  ti|)  ot'  the  wing,  and  the  base  sprinkled  with  black  atoms, 
which  are  almost  entirely  wanting  in  the  sununer  butterflies  ;  beneath, 
where  the  markings  are  most  conspicuous  and  varied,  there  is  a  j)owdery 
streak  of  black  scales  along  the  middle  of  the  hind  wings  of  the  spring 
butterflies,  which  is  nuich  less  conspicuous  in  the  later  broods.  These 
differences  apjiear  ctpially  in  Kiu'ope  and  America.  Those  wishing  to 
investigate  the  variations  of  this  butterfly  geographically  will  do  well  to 
study  the  observations  of  Mayer  (Stett.  ent.  zeit.,  xii :  151),  Staudinger 
(Horae  ent.  ross.,  vii:3o)  and  Speyer  (Stett.  ent.  zeit.,  xliii:376). 

These  same  seasonal  distinctions  also  appear  in  the  yellow  variety  no- 
vangliae,  which  was  first  observed  in  Canada  by  Bowles,  and  mentioned  by 
hiui  in  his  paper  published  in  1864.  Although  this  variety  doubtless  occurs 
in  Europe,  as  shown  by  Bowles's  reference  to  Curtis's  statement  in  his 
Farm  Insects,  afterwards  repeated  by  Fernald  (Can.  ent.,  xv  :  237),  it  is 
undoubtedly  of  excessive  rarity,  as  it  was  unknown  to  Stainton  and  to 
Boisduval,  neither  of  whom  had  seen  it  until  I  showed  it  to  them  ;  nor  was 
it  knoAvn  to  any  of  the  French  entomologists  present  at  a  meeting  of  the 
Paris  society  where  I  showed  (Bull.  soc.  ent.  Fr. ,  Apr.  21,  1873)  the 
specimen  I  afterwards  gave  to  Boisduval,  and  which  is  now  in  Oberthiir's 
collection.  Nor  have  I  seen  any  subsequent  notice  of  such  a  form.  With 
us  it  was  estimated  to  have  occurred  about  once  in  five  hundred  cases, 
which  is  by  no  means  excessively  rare  in  such  a  common  insect,  and  half 
a  dozen  have  been  bred  from  one  batch  of  larvae  ;  but  the  interesting 
thing  is  that  it  is  now  excessively  scarce  ;  the  free  chance  of  multiplying 
and  the  new  order  of  things  which  this  insect  found  on  its  introduction  to 
this  country,  seem  to  have  given  it  a  chance  to  develop  this  variety, 
merely  {)otential  in  Europe  ;  but  now  that  parasites  have  come  to  the  fore, 
the  reaction  from  the  disturbed  order  of  nature  has  set  in,  and  the 
creature  is  held  in  check  as  in  Europe,  with  only  occasional  and  local  out- 
bursts, the  variety  no  longer  appears  except  in  instances  which  may  bear 
comparison  with  the  European.  Possibly,  however,  it  keeps  company 
with  the  pioneers.  The  disappearance  of  this  variety  is  as  interesting  as 
its  apparition.  I  have  not  heard  of  it  from  further  west  than  jNIichigan, 
and  the  last  specimen  seen  by  me  on  the  wing  in  New  England  was  in 
1878. 
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Miscellaneous.  The  male  of  this  species  has  a  very  faint  but  pleasant 
odor,  difficult  to  detect.  I  have  sometimes  done  so,  but  at  other  times 
have  been  unable  to  perceive  it,  on  rubbing  the  scales  of  the  upper  surface  of 
the  wings  and  immediately  smelling  the  fingers.  It  comes  from  the  scat- 
tered androconia. 

Dr.  Dimmock  tried  some  experiments  (Psyche,  ii :  21)  with  the  imago 
of  this  insect,  to  see  how  it  would  endure  breathing  certain  gases.  Ex- 
posed for  periods  varying  from  one  to  thirty  minutes  in  an  atmosphere  of 
carbonic  monoxide,  motion  ceased  in  from  eight  seconds  to  a  minute,  was 
resumed  again  in  from  ten  seconds  to  five  minutes  after  removal,  and 
became  active  in  from  twenty  seconds  to  three  minutes  thereafter.  The 
sex,  which  may  account  for  the  differences,  was  not  noted.  "They  all 
rubbed  their  probosces  about  their  legs  while  recovering,  and  several 
.  .  .  exhibited  a  slight  tendency  toward  paralysis  of  the  posterior  limbs 
during  recovery."  Immersed  in  hydi-ogen,  the  butterfly  was  rendered 
motionless  in  half  a  minute,  and  remaining  five  minutes  in  the  gas, 
began  to  move  at  the  end  of  eight  minutes  after  removal,  and  to  fly 
"in  a  weak  manner"  in  two  more  minutes.  One  placed  in  a  mixture  of 
eighty  parts  of  hydrogen  and  twenty  of  oxygen,  and  one  in  equal  parts 
of  each  showed  no  signs  of  weakness  at  the  end  of  half  an  hour. 

Mr.  Davis  pierced  some  chrysalids  of  this  species  with  pins,  but  they 
hatched,  nevertheless,  one  of  them  emerging  with  the  pin  through  its 
thorax,  as  if  impaled  for  the  cabinet.  Many  other  species,  however,  ex- 
hibit similar  tenacity  of  life. 

Parasites.  An  account  of  the  insect  enemies  of  this  destructive  but- 
terfly may  well  begin  with  Europe,  where  the  pest  originated.  The  insect 
is  there  attacked  by  vast  numbers  of  Apanteles  glomeratus,  which  issue 
from  the  body  of  the  larva,  form  their  cocoons  by  its  side,  and  emerge  as 
flies  in  eight  or  nine  days  ;  of  these,  in  my  experience,  about  two-thirds 
are  females  ;  about  four  days  later  some  of  the  cocoons  will  yield  another 
hymenopteron,  Mesochorus  splendidulus,  a  parasite  of  the  parasitic  Apan- 
teles, and  larger  than  it.  Mr.  Howard  has  given  me  a  list  of  other  para- 
sites, among  which  is  another  species  of  Apanteles,  A.  rubecula,  a  solitary 
parasite  on  the  larva  not  half  grown  ;  Pteromalus  puiiarum,  which  is  one 
of  its  chief  enemies,  and  which  issues  from  the  chrysalis  when  it  has 
undergone  all  its  transformations  within  the  body  of  its  host ;  the  males 
are  generally  many  times  more  numerous  than  the  females  ;  two  species  of 
Monodontomerus,  M.  aerus  and  M.  dentipes  ;  and  finally  the  other  hyper- 
parasites,  Mesochorus  aciculatus  and  Hemiteles  fulvipes.  Kaltenbach 
says  that  A.  glomeratus  is  attacked  by  Diplolepis  niicrogastri.  Among 
dipterous  parasites.  Dr.  Williston  finds  recorded  two  species  of  Phorocera, 
P.  concinnata  and  P.  pusilla,  the  former  of  which  I  have  my.self  raised 
there  (specimens  determined  by  Loew)  :  and  Exorista  vulgaris,  the  last  of 
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which  makes  its  escape  from  its  host,  sometimes  before,  sometimes  after, 
the  change  to  chrysalis. 

A  few  words  iiiiiy  be  addeil  regarding  I'teromaUis  ])ii[)arum,  of  which  I 
have  reared  and  counted  over  two  tliousand  specimens  in  Europe,  in  order 
to  determine  the  proportion  of  the  sexes.  Hyperparasitism  is  very  common, 
but  from  nineteen  chrysalids  attacked  by  this  parasite  alone,  481  males 
and  677  females  were  obtained,  the  number  varying  from  22  to  132  speci- 
mens and  averaging  (Jl  for  each  chrysalis  ;  the  chrysalids  were  always 
broken  open  to  include  in  the  count  those  that  did  not  hatch.  These  all 
emerged  between  February  7  and  May  1  at  Mentone  in  southern  France. 
In  some  instances  the  entire  brood  would  emerge  in  a  single  day  ;  at  others 
the  bulk  would  emerge  the  first  day  and  others  wo.uld  straggle  out  one 
after  another  for  a  week  or  more  ;  sometimes  again  they  would  come  out  daily 
or  almost  daily  for  several  weeks,  as  in  one  instance  from  February  24  to 
March  14  ;  in  another,  the  most  extended,  from  March  18  to  April  28.  Males 
and  females  seem  to  be  equally  early  and  late.  In  almost  all  cases  where  the 
total  number  was  very  great,  the  males  exceeded  the  females  ;  while  when 
the  number  was  small  the  females  were  many  times  more  numerous  than 
the  males  ;  as  a  whole  the  females  averaged  a  little  over  35  to  a  little  over 
25  males,  and  in  only  one-third  the  instances  where  the  number  of  the 
females  fell  below  the  average,  the  males  outnumbered  them  ;  the  most 
excessive  case  was  84  males  and  12  females,  or  7  to  1.  The  greatest  relative 
excess  of  females  over  males  was  36  females  to  2  males,  or  18  to  1.  One 
thing  that  struck  me  as  curious  was  the  much  greater  activity  of  the 
females  ;  the  specimens  were  killed  by  the  fumes  of  a  sulphur  match  under 
an  inverted  tumbler,  and  before  dying  a  far  greater  proportion  of  females 
than  of  males  would  leap  out  of  the  box  in  which  they  had  hatched  to  die  on 
the  floor  outside.  Those  inside  and  outside  were  separately  counted  in 
many  instances  ;  this  may  serve  as  an  example  :  outside,  5  males,  30 
females;  inside,  11  males,  4  females.  When  they  first  emerge  from  the 
chrysalis  they  make  little  flying  leaps  of  about  three  centimeters,  but  not 
often  in  quick  succession  ;  if  they  chance,  as  not  infrequently,  to  fall  on 
their  backs,  they  curl  up  the  legs  and  remain  motionless  ;  they  are  on  the 
whole  sluggish,  and  permit  themselves  to  be  seized  with  the  forceps  while 
resting  on  the  butterfly  chrysalis  from  which  they  have  emerged  ;  and  will 
then  cling  with  such  tenacity  that  I  have  moved  the  chrysalis  in  forcibly 
removing  them. 

In  this  country  the  hyraenopterous  parasites  so  far  known  are  only  two 
in  number,  both  of  them  identical  with  European  species  and  the  most 
efficacious  of  them,  namely,  Pteromalus  puparum  (89:  1-2)  and  Apanteles 
glomeratus  (88:  12).  The  former  of  these  was  first  noticed  at  work  in 
1869  by  Mr.  Ritchie  of  Montreal,  and  reared  by  him  from  the  chrysalis  in 
the  following  year  :   but  there  are  specimens  in  the  British  Museum  taken 
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in  tlic  Hudson  Bay  region  in  1844.  The  year  after  Mr.  Riteliie, 
others  reared  tlie  same  parasite  from  P.  rapae,  and  one  of  the  first  ac- 
counts published  was  one  by  Master  Sprague,  then  only  ten  years  old,  I 
believe  : — 

I  was  looking  for  some  clirysalids  for  my  father,  when  I  saw  a  little  fly  walking  all 
over  them  ;  by-and-by  it  made  a  little  hole  in  the  chrysalis  to  lay  its  eggs  in.  The  fly 
is  almost  one-eighth  of  an  inch  long;  it  is  of  a  golden  color.  Some  of  the  flies  have 
yellow  legs,  and  others  have  dark  ones.  They  have  fonr  wings;  the  body  is  pointed 
at  the  end ;  there  are  about  fifty  of  these  flies  in  a  chry.salis  ;  the  chrysalis  looks  as  if 
it  were  all  right;  bnt  if  you  break  it  open  yon  will  find  it  full  of  little  grubs.  (Can. 
ent.,  Hi:  235.) 

Some  years  later  we  iiave  the  following  account  of  the  operations  of  this 
insect,  by  a  well  knotvn  observer  : — 

A  few  days  since,  while  watching  some  of  the  full  grown  larvae  of  the  cabbage 
butterfly,  which  were  feeding  on  Nasturtium  leaves,  I  was  much  gratifledin  witnessing 
the  method  of  attack  which  this  parasite  adopts.  Settling  herself  quietly  down  on  the 
back  of  the  caterpillar,  nearthe  terminal  segments,  with  her  head  towards  the  caterpil- 
lar's head,  she  paused  awhile;  then  with  a  sudden  movement  of  her  ovipositor,  so 
quickly  that  the  motion  almost  escaped  detection,  she  thrust  an  egg  under  the  skin  of 
her  victim.  The  caterpillar  seemed  startled,  and  quivering,  jerked  Its  head  and  an- 
terior segments  suddenly  about,  and  then  quieted  again  ;  the  little  tormentor  meanwhile 
sitting  perfectly  composed  on  the  spot  where  she  flrst  settled.  Presently  another 
thrust  was  made,  followed  by  further  uneasy  movements  of  the  larva,  and  in  this 
manner,  in  the  course  of  a  very  few  minutes,  quite  a  number  of  eggs  were  deposited. 
The  caterpillar  did  not  seem  to  be  conscious  of  the  cause  of  its  troubles,  nor,  indeed, 
of  the  presence  of  its  enemy,  excepting  when  the  thrusts  with  the  ovipositor  were  made. 
On  drawing  a  little  nearer  for  the  jjurpose  of  better  observing  this  interesting  operation, 
the  tiny  creatui-e  took  alarm  and  flew  oil'.  Further  examination  revealed  the  presence  of 
several  more  of  these  little  friends,  busily  searching  for  further  specimens  to  operate 
on.     (Saunders,  Can.  ent.,  x:  185-186.) 

The  earlier  stages  of  this  parasite  are  figured  by  Dr.  A.  S.  Packard  in 
his  second  Report  on  the  Insects  of  Massachusetts,  and  he  gives  the  follow- 
ing description  : — 

The  larva  is  a  little  white  maggot  about  a  sixth  (.17)  of  an  incli  in  length.  The 
body  consists  of  thirteen  segments,  exclusive  of  the  head,  and  is  cylindrical,  tapering 
rapidly  towards  the  head,  while  the  end  of  the  body  is  acutely  pointed.  The  clirysa- 
lis  is  whitish,  the  limbs  being  folded  along  the  under  side  of  the  body,  the  antennae 
reaching  to  the  end  of  the  wings ;  the  second  pair  of  legs  reaching  half  way  between 
the  end  of  the  wings  and  end  of  abdomen;  while  the  tips  of  the  tlilixl  pair  of  feet 
reach  half  way  between  the  second  p.iir  of  feet  and  the  end  of  the  abdomen.  It  is 
from  a  line  to  a  line  and  a  third  in  length. 

The  chrysalids  of  rapae  that  are  infested  by  them  are  readily  distinguished 
by  the  livid  appearance  of  the  body,  and  in  the  period  of  greatest  abundance 
of  the  insect  fully  two-thirds  are  found  thus  attacked.  As  we  have  seen, 
more  than  a  iiundred  eggs  may  be  deposited  in  a  single  caterpillar  without 
preventing  its  reaching  the  chrysalis  stage ;  and  as  these  may  be  laid  at 
different  times,  the  parasites  may  be  found  in  newly  formed  chrysalids  in 
various  stages  of  growth.      Within  the  chrysalis  the  parasite  winters,  and  as 
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tlicrc  is  more  tliuii  one  brood  aimiiully,  tlie  clicek  on  tlie  spread  of  rapae 
must  be  of  untold  importance  to  the  farmer. 

Before  tliis  insect  was  recognized  as  identical  in  the  two  worlds,  Mr.  Otto 
Lugrror  introduced  European  specimens  into  the  region  ahout  Baltimore 
by  bringing  with  liim  tliroe  pints  of  the  infested  chrysalids  from   Germany. 

The  other  European  species,  Apanteles  glomeratus,  was  first  reared  by 
myself  in  Cambridge,  Mass.,  within  a  year  of  the  arrival  of  P.  rapae  at  that 
point,  as  it  was  before  I  left  for  Europe  in  June,  1<S70.  At  first  it  was 
described  as  a  distinct  species ;  it  has  now  been  found  as  far  west  as 
Michigan,  and  it  may  be  questioned  if  it  too  be  not  indigenous.  Hymenop- 
tcrous  parasites  of  some  kind  have  also  been  found  as  far  eontli  as  Georgia, 
and  as  early  as  187(i    (Ocniler). 

Tlic  only  other  hymenopterous  parasites  known  in  this  country  are 
hyperparasitic  ;  one,  Mesoohorus  pieridicola,  like  the  Mesochorus  attacking 
Apanteles  in  Elurope,  larger  than  its  host ;  the  other  a  Tetrastichus,  reared 
by  Mr.  Riley. 

But  we  have  our  dipterous  parasite  also  :  it  was  recognized  first  in 
Quebec  by  the  Abbe  Provancher,  and  since  by  many  others.  It  is  an 
Exorista  and  was  described  by  Osten  Sacken  under  the  specific  name  hirsuta 
(89:13-15),  I  had  one  maggot  come  out  from  a  chrysalis  at  the  end 
of  June  and  give  birth  to  the  fly  after  ten  days.  Dr.  Williston  thinks 
this  fly  mav  be  identical  with  one  of  the  European  parasites  of  rapae,  in 
which  case  all  of  our  direct  parasites  are  the  same  as  the  European  and 
fewer  in   number. 

We  have  also  our  spiders  which  devour  the  young  caterpillars,  according 
to  Fitch,  and  Barnard  and  others  have  found  the  gluttonous  Hemiptera, 
Phymata  erosa  and  Arma  spinosa,  impaling  them  while  still  small. 

Finally  it  is  highly  probable  that  wasps  are  as  detrimental  here  to  the  life 
of  this  butterfly  as  in  England,  where  Newport  long  ago  observed  the 
attacks  of  Vespa  vulgaris  and  gave  the  following  graphic  account : — 

"I  observed,  on  a  sudden,  a  specimen  of  1'.  rapae,  towards  which  I  was  then  looliing, 
precipitated  to  the  ground  from  the  thistle-blossom  upon  which  it  had  been  very 
quietly  seated ;  and  upon  going  up  to  it  immediately.  T  found  a  wasp  very  busily  em- 
ployed in  cutting  off  its  wings  and  head,  and  aftervvards  its  legs.  When  it  had  done 
this  it  took  up  the  dismembered  body,  and  poising  it  between  its  own  legs,  flew  away 
with  it  to  a  neighboring  tree,  where,  upon  following  it,  I  found  it  mangling  the  liody 
of  Its  prey,  as  if  to  destroy  the  little  remaining  vitality.  While  doing  this  the 
wasp  had  suspended  himself  upon  a  leaf  by  the  claw  of  one  leg,  which  supported 
its  whole  weight,  while  its  other  limbs  were  employed  in  holding  and  turning  the  man- 
gled body  of  the  butterfly.  Wlien  it  had  done  this  sufticiently  the  wasp  rolled  up  the 
body  between  its  second  and  tliird  pairs  of  legs,  and  poising  itself  upon  its  wings,  flew 
away  towards  its  nest.  ...  Its  chief  prey  .among  lepidopterous  insects  is  P.  rapae, 
."vlthough  it  attacl\s  all  the  other  species  of  white  butterflies.  I  saw  it  attempt  to  cap- 
ture the  fine  species,  Vanessa  atalanta,  but  the  insect  was  too  nimble  for  it.  If  it 
misses  its  object  it  does  not  make  a  second  attack,  but  flies  on  to  tlie  next  thistle. 
(Trans,  ent.  soc.  Lond.,  i:  228-230.) 

'SJ 
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Desiderata.  No  oue  lias  attempted  as  yet  to  trace  tlie  limits  witliin 
which  this  species  is  digoneutic,  as  it  appears  to  be  throughout  Europe. 
Probably  it  is  so  in  the  White  Mountain  region  of  New  England  and  in 
the  more  northern  limits  of  its  range ;  southwardly  it  probably  becomes 
polygoneutic  and  the  separation  of  the  broods  would  be  difficult.  It 
might,  however,  be  possible  to  trace  the  southern  limits  of  trigoneutism. 
The  forward  march  of  the  species  in  the  extreme  south  and  west  merits 
immediate  attention  and  the  rapidity  with  which  its  parasites  find  it  out. 
The  variety  hovangliae  invites  close  study  ;  every  instance  of  its  occurrence 
(and  abundance)  should  be  noted,  giving  date  and  place,  and,  when  known, 
the  food  plant  of  the  caterpillar  which  produced  it.  Is  it  now  found  at  all 
commonly  in  regions  invaded  by  R.  rapae  within  five  years  ?  Does  the 
caterpillar  feed  of  its  own  choice  on  Tropaeolum,  and  if  not  will  hunger 
induce  it  to  do  so?  Do  any  of  our  native  parasites,  not  also  found  in 
Europe,  attack  the  caterpillar,  or  the  egg? 

LIST  OF  ILLUSTRATIONS.— PIERIS  RAPAE. 

Egg.  Imago. 

PI.  65,  fig.  28.    Plain.  ^''  "'^  ^K-  H-    !'•  '•  novangliae,  S  ,  both  sur- 

68 :  16, 17.    Micropyle.  faces. 

12.    P.  r.  rapae,  S  ,  both  surfaces. 
Caterpillar.  16 :  4.    Female,  upper  surface. 

PI.  72,  fig.  4.    Caterpillar  at  birth.  ^-    Male,  upper  surface. 

76 :  11, 12.    Full  grown  caterpillar.  ^5 :  10.    Male  abdominal  appendages. 

79:53.    Head,  fifth  stage.  *6  =  ^-    Androconium. 

86:31.    Prolegs.  61-^2.    Papilla  of  tongue. 

36.    Glandular  swelling  of  first  thoracic  General. 

segment.  P1.88,fig.l2.  Apantelesglomeratus,  a  parasite. 

43.    Dermal  appendage,  first  stage.  89:1-2.    Pteromalus  puparum,  a  parasite. 

13-15.    Exorista   hirsuta,    a  dipterous 
parasite. 


Chrysalis. 


PI.  84,  fig.  58.    Side  view.  Map  of  distribution    in   North    America 

65.    Dorsal  view.  from  1860  to  18S6. 
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SUBFAMILY    TAPILIOXINAE. 


SWALLOW-TAILS. 


Equitcs     Linn.;      Equitides     Herr.-Schaefl'. ;  Dup.;     Papilionidi     Stcpli.;    Papilioninae 

Equitiua    Herr.-Schacft".  Bates. 

Archontes  Hiibner.  Nobilia  Gravenhoist. 

Papilionae     Swains.;     Papilionidos     Hoisd.;  Tentaculatac  Giien6e. 

Papillonites    Blanch.-BrulI6 ;    Papilionidae 

La  pauvre  fleur  disait  au  papillou  celeste : 

"Ne  fuis  pas! 
Vois  comme  nos  destiiis  sont  difiSrents.    Je  reste, 
Tu  t'en  vas ! 
"Pourtaut  nous  nous  aimons,  nous  vivons  sans  les  hommes 
Et  loind'eux, 
Et  nous  nous  ressemblons,  et  I'on  dit  que  nous  somnies 
Fleur-s  tons  deux  I 
"Mais  h^las !  I'air  t'eniporte  et  la  terre  m'enclialne. 
Sort  cruel ! 
Je  voudrais  emliaunier  ton  vol  de  mon  Laleine 
Dans  le  del ! 
"Mais  uon,  tu  vas  trop  loin !    Parrai  des  fleurs  sans  noinbre 
Vous  fuyez, 
Et  moi  je  reste  seule  sY  voir  touruer  mon  ombre 
A  mes  pieds  I 
"Tu  fuis,  puis  tu  reviens,  puis  tu  t'en  vas  encore 
Luire  ailleurs. 
Aussi  me  trouves-tu  toujours  A  chaque  aurore 
Toute  en  pleurs ! 
"Oh!  pour  que  notrc  amour  coule  des  jours  fiddles, 
O  mon  roi, 
Prends  comme  moi  racine.  ou  donne  moi  de.s  ailes 
Comma  4  toi !" 

Victor  Hugo.— ia  Pauvre  Fleur. 

Imago.  Butterflies  of  large  size.  Head  large.  Front  a  little  tumid,  usually  most 
so  below;  occiput  with  a  broad,  tumid,  transverse,  curving  ridge;  antennae  rather 
stout,  naked,  more  or  less  sinuous  vertically,  as  long  as  or  a  little  longer  than  the  abdo- 
men, consisting  of  from  thirty-four  to  forty-four  joints,  the  club  distinct,  usually  con- 
siderably arcuate,  compressed,  its  increment  added  to  the  inner  side  only,  occupying 
from  one-fourth  to  one-sixth  of  the  whole  antenna.  Palpi  minute,  reaching  only  the 
middle  of  the  front  of  the  eye,  the  clothing  compressed  in  a  vertical  plane. 

Prothoracic  lobes  lamellate.  Thorax  rather  stout,  not  compressed ;  middle  of  front 
of  mcsoscutellum  projecting  far  between  the  raesoscuta  so  as  to  be  mostly  included 
bet\veen  them,  the  lateral  portions  being  but  slender  projections;  metascutellum 
thickened  above,  forming  a  small,  quadrate  mass  between  the  metascuta  but  mostly 
vertical;  metascuta  small  but  little  tumid. 

Fore  wings  broad,  usually  subfalcate,  the  outer  border  nearly  straight.  Costal  ner- 
vure  terminating  not  far  from  the  middle  of  the  outer  half  of  the  costal  border ;  sub- 
costal nervure  with  four  superior,  simple  branches  of  which  two  usually  arise  before 
the  tip  of  the  cell  and  two  beyond  it,  the  third  sometimes  at  it;  in  the  outer  half  of 
the  wing  the  first  three  superior  ncrvules  all  run  parallel  to,  and  at  equal  distances 
from  one  another,  crowded  close  to  the  costal  margin  and  thus  presenting  an  efl'ect 
similar  to  what  is  seen  in  Hesperidae;  discoidal  cell  broad,  fully  half  the  length  of 
the  wing;  median  nervure  with  four  branches,  the  flrst  arising  at  about  the  middle  of 


1220  THE  BUTTERFLIES  OF  NEW   ENGLAND. 

the  cell ;  in  all  our  nntive  species  (ami  in  all  of  those  not  resembling  the  Pierinae) 
connected  at  the  base  to  the  submedian  nervure  by  a  short  cross  vein ;  internal  nerv- 
ure  connected  \vith  the  submedian  nervure  at  the  base  and  running  toward  the  inner 
border.  Hind  wings  rounded,  the  outer  border  usually  crenate,(in  the  species  which  do 
not  resemble  the  Pierinae — such  as  Parnassius — usually')  in  our  New  England  species 
always  with  the  last  median  nervule  prolonged  into  a  broad  and  long  tail ;  the  same 
is  occasionally  true  of  some  of  the  other  nervules.  Costal  nervure  terminating  at  the 
apex  of  the  wing,  emitting  upward  near  the  base  a  short  and  stout,  usually  curving  or 
Y-shaped  shoot;  frequently  united,  just  beyond  this,  to  the  subcostal  nervure  by  a 
strougly  oblique  cross  vein  directed  toward  the  base ;  subcostal  nervure  united  to  the 
median  by  a  stout  branch,  as  short  as  and  sometimes  shorter  than  its  neighbors,  and 
attached  nearer  the  second  divarication  of  the  median  than  of  the  subcostal,  directed 
a  little  inward  in  passing  from  the  subcostal  to  the  median  nervure;  first  median  nerv- 
ule arising  some  distance  beyond  the  middle  of  the  cell ;  internal  nervure  wanting ; 
inner  margin  narrowly  plaited  and  not  forming  a  gutter  for  the  reception  of  the  abdo- 
men. 

Legs  very  long,  the  hinder  pair  usu.ally  a  little  longer  than  the  middle;  tibiae  bare 
of  scales  or  provided  scantily  with  them  ;  fore  tibiae  with  a  leaf-like  appendage  near 
the  middle  of  the  inner  side ;  tarsi  furnished  above  with  four,  below  with  two  rows  of 
spines;  claws  long,  but  little  curved,  simple;  paronychia  wanting. 

.\bdominal  appendages  of  the  male  with  the  upper  organ  very  inconspicuous,  the 
centrum  apparently  obsolete,  the  hooks  double,  consisting  of  a  pair  of  disconnected, 
corrugated  or  subspiral  ribbons  at  the  base  of  the  intromittent  organ.  Clasps  with 
the  edges  always  smooth  and  those  of  opposite  sides  attingent,  their  inner  surfaces 
furnished  with  a  conspicuous,  more  or  less  curving,  prickly  ridge. 

Egg.  Nearly  spherical,  the  sides  arched  more  strongly  than  the  summit,  the  base 
flattened  for  attachment;  surface  with  no  external  ornamentation  bej'ond  a  slight 
rugosity,  but  the  substance  of  the  shell  reticulate;  there  is  only  slight  variety  of  form 
among  the  genera.* 

Caterpillar  at  birth.  Head  with  no  posteriorly  descending  surface  above,  where 
it  is  partially  enwrapped  at  rest  by  a  fold  of  the  first  t'loracic  segment.  Body  more 
or  less  angulated  at  the  lateral  line  instead  of  being  nearly  cylindrical  as  at  maturity; 
the  segments  furnished  with  several  rows  of  distinct,  bristle-bearing  tubercles,  one  to 
a  segment  in  each  row,  those  at  the  extremities  of  the  body  often  larger  and  longer 
than  those  in  the  middle,  and  frequently  compound  to  a  high  degree,  bearing  many 
diverging  bristles. 

Mature  caterpillar.  Head  considerably  smaller  than  the  first  thoracic  segment, 
partially  covered  or  hooded  by  the  folds  of  tegument  of  the  first  thoracic  segment. 
Body  cylindrical,  [usually  largest  and  sometimes  considerably  so  near  the  anterior 
end,  tapering  slightly  toward  the  head  and  considerably  backward  ;  the  first  thoracic 
segment  furnished  upon  the  dorsum  with  a  Y-shaped  osmaterium,  a  fleshy,  highly 
colored  scent  organ  of  nearly  uniform  thickness  throughout,  completely  retrac- 
tile when  not  in  use.  Body  almost  entirely  naked,  sometimes  furnished  with  long, 
fleshy  filaments,  but  otherwise  only  with  smooth,  hairless,  lenticular,  scarcely  raised 
disks  or  with  very  minute  papillae  bearing  very  minute  hairs  irregularly  distributed. 
Body  marked  with  patches  or  transverse  streaks  of  color,  or  by  a  diverse  coloring  for 
dift"erent  longitudinal  regions  of  the  body. 

Chrysalis.  Head  with  a  pair  of  anterior,  lateral,  more  or  less  pyramidal  promi- 
nences— the  ocellar  protuberances.  Dorsal  surface  of  the  abdomen  ridged,  if  at  all, 
along  the  laterodorsal  line ;  posterior  edge  of  the  wings  forming  on  the  two  sides  about 
a  right  angle  with  each  other.  Under  surface  swollen  in  the  middle  of  the  wings ; 
lateral  ridge  including  the  upper  edge  of  the  wings.     The  anterior  half  of  the  body 

•One  tribe,  Parnassidi,  not  found  in  oblate  with  a  distinct  reticulation  over  the 
America  east  of  the  Rocky  Mountains,  has  an  whole  surface,  giving  it  a  pitted  appear- 
egg  of  a  different  type,  the  form  being  more       ance. 
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bent  backward  at  a  iircater  or  less  angle  with  the  posterior  lialf.  Mesotliorax  witli  a 
central,  elevatoil,  posteriorly  appressed  prominence.  Toiij^ue  reaching  the  tip  of  the 
wings;  antennae  falling  considerably  short  of  thcni.  The  girt  passes  across  the  middle 
of  the  metathorax. 

Distribution  and  general  characteristics.  Tliis  subfamily  is  almost 
as  widely  spread  as  the  Pierinae,  and,  with  the  exception  of  a  few  genera 
is  also  decidedly  tr()[)ical.  "South  America,  North  India  and  the  Malay 
Islands  arc  tiic  rcoions  where  the.sc  fine  insects  occur  in  the  greatest  profu- 
sion and  where  they  actually  become  a  not  unimportant  feature  in  the 
scenery'"  (AVallace,  Nat.  selection,  140).  One  genus,  however,  Parnas- 
sius,  is  found  only  at  liigh  elevations  in  the  temperate  zone.  Among  the 
tropical  genera  probably  none  are  conunon  to  the  Old  and  New  Worlds, 
but  nearly  all  the  others  are  found  in  both  though  only  one  or  two  species 
are  believed  to  be  identical  ;  the  Old  "World  is  somewhat  richer  in  generic 
and  specific  types. 

The  butterflies  are  almost  always  large  and  as  a  rule  conform  to  a  single 
type,  long  and  unfortiuiately  still  known  under  the  name  of  "Papilio,"  in 
which  group  the  hind  wings  of  most  of  the  species  are  provided  with  long, 
slender,  tail-like  extensions  of  one  or  more  of  the  median  nervules,  which 
h.as  gained  for  tiiem  tlie  popular  name  of  "swallow-tails."  With  the  ex- 
ception of  a  few  genera  which  resemble  the  Pierinae  in  their  black  mark- 
ings on  a  pale  (white  or  yellow)  ground,  most  of  the  butterflies  are  black, 
the  hind  wings  and  sometimes  the  fore  wings  provided  above  with  large, 
submarginal  spots  of  various  colors,  generally  more  variegated  at  the  anal 
angle:  beneath,  the  hind  wings  are  often  still  more  gaily  painted  with 
large  lumdes  and  patches  of  bright  metallic  tints  of  purple,  blue  and  green. 
Wallace  writes  of  the  giant  East  Indian  Ornithopterae,  they  "may  be  fre- 
quently seen  about  the  borders  of  the  cultivated  and  forest  districts,  their 
large  size,  stately  flight  and  gorgeous  colouring  rendering  them  even  more 
conspicuous  than  the  generality  of  birds."  (Nat.  selection,  140.)  And 
Hooker  in  his  Himalayan  journals  speaks  enthusiastically  of  the  butterflies 
of  this  group  in  the  tropics  :  "By  far  the  most  striking  feature,"  says  he, 
"consisted  in  the  amazing  quantity  of  superb  butterflies,  large,  tropical 
swallow-tails,  black,  with  scarlet  or  yellow  eyes  on  their  wings.  They  were 
seen  everywhere  sailing  majestically  through  the  still,  hot  air,  or  fluttering 
from  one  scorching  rock  to  another,  and  especially  loving  to  settle  on  the 
damp  sand  of  the  river  edge;  where  they  sat  by  tliousands,  with  erect 
wings,  balancing  themselves  with  a  rocking  motion,  as  their  heavy  sails  in- 
clined themselves  to  one  side  or  the  other ;  resembling  a  crowded  fleet 
of  yachts  on  a  calm  day."  This  habit  of  assembling  is  shown  in  none  of 
our  species  so  strongly  as  in  Jasoniades  glaucus,  instances  of  which  will  be 
given  further  on. 

The  relative  position  of  this  group  has  already  been  discussed  under  the 
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family.  It  may  at  once  be  dlstingui.shed  from  all  huttcrflies  hitherto  treated 
by  the  four  branches  of  the  median  nerviire  in  the  fore  wing,  and  the  foliate 
epiphysis  of  the  fore  tibiae.  They  are  further  separated  from  the  Pierinae 
in  particular  by  the  unsplit  claws,  the  absence  of  paronychia,  and  by  the 
character  of  the  inner  Ijordcr  of  the  hind  wings,  which  is  sometimes  folded 
back  upon  itself  and  encloses  delicate,  downy  hairs,  reminding  one  of  the 
costal  fold  on  the  fore  wings  of  Hesperidi ;  the  outer  border  of  the  same 
wings  is  almost  imiversally  crenate,  besides  possessing  the  tails  already 
mentioned.  The  fore  wings  are  nearly  always  more  or  less  falcate  and  are 
long  in  proportion  to  their  width.  With  few  exceptions  the  palpi  are  ex- 
cessively short,  reaching  only  halfway  up  the  eyes.  The  organ  forming  in 
the  males  the  dorsal  element  of  the  ninth  abdominal  segment  is  reduced  to  a 
mere  corneous  strip  and  its  office  entirely  supplanted  Ijy  the  upper  part  of 
the  eighth  segment  which  is  prolonged  backward  in  the  form  of  a  hook.  The 
females  of  a  few  genera  are  provided  with  a  very  extraordinary  corneous 
pouch  or  alate  expansion  on  the  under  surface  of  the  abdomen  whose  func- 
tion is  not  yet  fully  known,  althougli  it  is  probably  connected  with  oviposi- 
tion*.  The  butterflies  are  insects  of  strong  but  irregular  flight,  often 
ascending  high  in  the  air  and  sailing  in  long,  sweeping  curves. 

There  are  certain  features  in  the  Papilioninae,  generally  of  no  great 
importance,  which  continually  remind  one  of  the  much  higher  group 
Euploeinae.  They  are  each  dominant  types  ;  the  caterpillars  are  stout  and 
fleshy,  each  often  witli  fleshy  filaments  ;  the  antennae  are  naked  and  have  a 
somewhat  similar  curve,  the  palpi  are  short,  the  legs  long  and  compactly 
scaled,  the  thorax  and  body  very  often  similarly  and  rather  peculiarly 
spotted  ;  and  even  the  abdominal  appendages  of  the  male  Parnassius  have 
some  curious  elements  in  common  with  that  of  Anosia. 

The  insects  of  this  group  are  generally  at  least  double-brooded  and  win- 
ter as  chrysalids.  The  exceptions  are  as  usual  in  the  group  of  Parnassidi 
which  are  probably  all  single  brooded,  and  are  supposed  to  winter  in  the 
egg.  According  to  Gentry,  hawks  among  birds  are  the  special  foes  of  the 
butterfly. 

"M.  Duponchel  has  published  a  notice  relative  to  the  genus  Thais, 
some  individuals  of  which  remained  two  seasons  in  the  chrysalis  state, 
being  the  only  instance  on  record  of  such  an  occurrence  amongst  the  but- 
terflies." (Westwood,  Classif.  ins.,  ii :  349.)  Boll  mentions  a  similar 
case  in  Heraclides  cresphontes,  and  Morris  in  Pai)ilio  polyxenes. 

Haase  (Zeitschr.  f.  ent.,  n.  f. ,  x  :  42)  regards  this  group  as  of  high  an- 
tiquity on  account  of  its  wide  distribution  coupled  with  the  similarity  of 
neuration  throughout  the  group. 

A   very  perfectly  preserved  fossil    butterfly  belonging    to    this  group, 

*See  Elwes,  Proc.  zool.  soc.  Loiul.,  188G,  8-14,  for  the  latest  observations. 
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Thaitcs  ruininiana,  has  been  found  in  tlie  tertiaries  of  Aix  in  southern 
France. 

The  early  stages.  The  eg<is  of  the  swallow  tails  are  always  suhspher- 
ical  and  nearly  destitute  of  seulpturing,  resenihling  the  Pamj)hilidi,  or  cer- 
tain Sphingidae,  hut  those  of  the  Parnassidi  are  covered  with  minute  pits, 
and  thus  strikingly  similar  in  surface  sculpture  to  the  eggs  of  Lycaenidae ; 
and  not  improbably  still  different  forms  of  eggs  may  be  found  in  other 
genera. 

The  juvenile  caterpillars  of  the  swallow-tails  are  peculiar  for  the  long 
bristles  arranged  on  fleshy  tubercles,  many  of  the  latter  compound,  and 
larger  at  tlie  extremities  of  the  body  than  in  the  middle.  Those  of  the 
Parnassidi  are  described  below.  The  mature  caterpillars  of  all  the  sub- 
family look  very  differently  and  may  be  distinguished  by  the  possession  of 
osmateria, — a  strongly  scented,  bright  colored,  viscid,  forked  tentacle  which 
is  wholly  concealed  at  ordinary  times  but  is  suddenly  extruded  if  the  ani- 
mal  be  offended   or  alarmed. 

When  we  consider  [says  Wallace  (Nat.  selection,  135)]  this  singular  apparatus, 
which  in  some  species  is  nearly  half  an  inch  long,  the  arrangement  of  muscles  for  its 
protrusion  and  retraction,  its  perfect  concealment  during  repose,  its  blood-red  color, 
and  the  suddenness  with  which  it  can  be  thrown  out,  we  must,  I  think,  I)e  led  to  the 
conclusion  that  it  serves  as  a  protection  to  the  larva,  by  startling  and  frightening  away 
some  enemy  when  about  to  seize  it,  and  is  tlius  one  of  the  causes  whicli  has  led  to  the 
wide  extension  and  maintained  the  permanence  of  this  now  dominant  group.  Those  who 
believe  that  such  peculiar  structures  can  only  have  arisen  by  very  minute,  successive 
variations,  each  one  advantageous  to  its  possessor,  must  see,  in  the  possession  of  such 
an  organ  by  one  group,  and  its  complete  absence  in  every  other,  a  proof  of  a  very 
ancient  origin  and  of  very  long  continued  modification. 

It  should  be  remembered  that  according  to  Boisduval  (Nouv.  ann.  mus., 
1833,  261)  the  larva  of  one  of  the  Phalaenidae,  Urania,  "fait  sortir  a 
volonte  deux  cornes  retractiles  roses,  placees  sur  le  premier  anneau."  An 
argument  of  this  kind  which  will  apply  to  one  will  apply  to  the  other. 

According  to  Westwood,  the  osmateria  of  Ornithoptera  are  "contained 
in  a  fixed  bifid  sheath,"  but  this  statement  requires  corroboration,  for  it  is 
founded  upon  Horsfield's  illustrations,  which  may  perfectly  well  be  other- 
wise interpreted. 

The  caterpillars  are  naked,  or  armed  only  with  fleshy  prominences  or  fila- 
ments, and  are  generally  brightly  colored,  often  provided  with  a  few  large, 
eye-like  spots,  or  streaked  with  patches  of  oddly  mingled  colors,  giving 
them  a  grotesque  appearance  ;  the  anterior  segments  of  the  body  are  en- 
larged in  some  species,  while  in  others  the  whole  body  is  equal ;  the  head 
is  partially  covered  by  the  first  thoracic  segment.  Their  habits  are 
usually  solitary,  but  in  one  South  American  group  tiie  caterpillars  live  on 
Aurantiaceae,  in  societies  of  one  or  two  hundred  individuals,  and  when 
young,  feed  side  by  side  in  rows,  and  the  caterpillars  of  one  of  our  New- 
England  genera  are  social  during  at  least  a  part  of  their  life  :   excepting  a 
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few,  wliich  devour  iiinbelliferous  plants,  iill  the  known  larvae  live  on  trees 
or  shrubs,  though  of  ver^'  different  groups. 

With  the  exception  of  some  of  the  Parnassidi,  which  resemble  the 
Pierids,  the  chrysalids  are  always  more  or  less  angular  and  generally 
rugose,  the  ocellar  region  advanced  to  form  a  bifid  front,  as  in  the  Nym 
phalidae ;  like  the  Pierinae,  they  are  suspended  by  the  tail  and  a  loose  girt 
about  the  middle,  and  some  of  the  group  of  Parnassidi  are  also  enclosed  in 
a  cocoon  of  leaves  loosely  fastened  together.  Harris  gives  (Ins.  Inj.  veg., 
264)  the  following  description  of  the  pupation  of  our  native  species  : — 

It  first  spins  a  little  web  or  tuft  of  silk  against  tlie  surface  whereon  it  is  resting, 
and  entangles  the  hooks  of  its  hindmost  feet  in  it,  so  as  to  fix  them  securely  to  the 
spot;  it  then  proceeds  to  make  a  loop  or  girth  of  many  silken  threads,  bent  into  the 
form  of  the  letter  U,  the  ends  of  which  are  fastened  to  the  surface  on  which  it  rests, 
on  each  side  of  the  middle  of  its  body;  and  under  this,  when  finished,  it  passes  its 
head  and  gradually  woiks  the  loop  over  its  back,  so  as  to  support  the  body  and  pre- 
vent it  from  falling  downwards. 

The  division  of  the  subfamily.  Although  only  one  of  the  two 
principal  subdivisions  of  this  sultfamily  occurs  in  our  fauna  and  is  treated 
of  in  this  work,  it  may  be  worth  while  to  point  out  one  or  two  of  the 
distinctions  between  them,  as  I  have  here  and  there  intimated  that  such 
tribal  distinctions  exist,  though  they  have  only  been  rarely  and  partially 
recosfnizcd  liv  svsteniatists.  The  two  trilics  to  which  I  refer  are  the  Par- 
nassidi  and  the  Papilionidi,  the  latter  only  of  which  is  found  in  eastern 
America.  To  the  former  belong  all  those  genera  of  Doubleday  and  West- 
wood's  work  which  follow  their  magazine  genus  Papilio.  They  differ 
from  the  Papilionidi  more  particularly  in  the  structui-e  of  the  earlier 
stages,  some  of  the  genera  being  related  to  the  Papilionidi  in  certain 
particulars  much  more  closely  thfin  are  others.  In  general,  they  may  be 
said  to  stand  between  the  Pierinae  on  the  one  side  and  the  Papilionidi  on 
the  other.  The  ordinarily  rounded  form  of  their  wings  shows  their 
alliance  to  the  Pierinae,  while  the  uniform  ncuration  of  the  wings  them- 
selves shows  that  they  cannot  Jje  separated  widely  from  the  Papilionidi. 
With  the  latter  they  share  the  foliaceous  appendage  of  the  fore  til)iae,  the 
four-bran(!lied  median  nervure  of  the  fore  wing,  the  excavated  inner  mar- 
gin of  the  hind  wing,  the  comparatively  robust  body,  the  more  or  less 
arcuate  antennae,  and  the  absence  of  j)aronychia  and  pulvillus. 

So  far  as  I  have  been  able  to  see  their  eai-lier  stages,  which,  excepting 
for  the  mature  caterpillar  and  chrysalis,  is  certainly  to  a  very  limited 
extent,  these  tell  the  same  story.  The  egg  of  Parnassius,  the  only  genus 
I  have  seen,  and  which,  as  well  as  the  earliest  stages  of  the  caterpillar, 
I  know  only  through  specimens  recently  sent  me  by  Mr.  Edwards,* 
is  in  no  pi'oper  sense  tiarate,  but  has  a  form  more  closely  resembling  that 
of  the  Papilionidi,  for  they  are  broadly  truncate  and  not  greatly  contracted 

•Statements  made  early  in  thi.s  work  iiroin  part  eiToueous,  from  distorted  material. 
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at  the  l)!isc,  and,  tliough  considerably  broader  than  liigh,  arc  well  domed 
above,  with  a  considerable  micropylie  infundibuliforrn  depression ;  in- 
deed, but  for  their  larger  basal  contraction,  their  form  is  that  of  many 
llcsperidae  ;  the  surface  sculpture  is  certainly  much  like  that  of  the  Lycae- 
nidae,  but  the  form  of  the  egg  is  very  diHereut,  and  the  sculjiture  differs 
no  more  widely  from  that  of  the  eggs  of  the  Papiiionidi,  than  do  the  eggs 
of  Feniscca  from  those  of  Strvmon.  Tlic  surfact;  may  best  be  described  as 
deeply  and  profusely  punctate,  the  cells  being  exceedingly  numerous,  with 
high  walls,  differing  from  the  Papiiionidi  only  in  the  extreme  depth  of  the 
reticulation,  this  being  almost  invisible  in  the  eggs  of  the  latter  tribe. 

The  young  caterpillar  (I'arnassius  only  examined)  shows  a  close  rela- 
tionship to  the  Papiiionidi  in  being  provided  with  longitudinal  series  of 
long  bristles,  longer  than  the  segments,  of  which  some  at  least  are  clus- 
tered on  ranged  tubercles  ;  the  bristles  differ,  however,  in  being  spiculifer- 
ous,  and  in  that  there  is  no  apparent  expansion  at  tip  ;  but  the  decidedly 
truncate  form  of  the  apex  leads  one  to  believe  that  they  must  subserve  the 
game  purpose,  as  an  outlet  of  basal  glands.  The  opening  for  the  osma- 
teria  is  shown  at  this  early  stage,  and  there  is  also  on  the  mediodorsal  line, 
in  the  incisui-e  between  the  second  and  third  thoracic  segments,  a  minute, 
transversely  oval  opening,  probably  the  outlet  of  some  special  gland,  which 
has  I  believe  never  been  noticed,  and  which  is  not  found  at  maturity.  In 
form,  the  relation  of  the  head  to  the  body,  the  structure  of  the  head  itself, 
and  especially  of  the  antennae,  we  have  a  precise  counterpart  of  the  young 
papilionid  larva,  but  the  length  of  the  legs,  both  thoracic  and  abdominal, 
rather  recall  the  Pierinae.  There  are  no  ranged  series  of  lenticles  or 
crateriform  disks,  unless  possibly  there  is  to  be  referred  to  this  a  single 
series  of  excessively  minute  spots,  one  to  a  segment,  behind  and  a  little 
below  the  spiracles.  The  mature  caterpillar  is  distinctly  related  to  that  of 
the  Papiiionidi  by  the  presence  of  osmateria  ;  the  structure  of  the  head  is, 
however,  more  like  that  of  the  Pierinae,  though  standing  somewhat  mid- 
way between  these  and  the  Papiiionidi :  there  appears  to  be  scarcely  any 
descending  surface  on  the  posterior  side,  yet  the  summit  is  broad  and  in 
some  instances  a  little  arched. 

The  chrysalis  differs  from  that  of  both  the  Papiiionidi  and  the  Pierinae  in 
the  lack  of  any  frontal  prominence,  so  that  it  cannot  be  distinguished  as 
unimucronate  or  blmucronate  ;  the  peculiar  structure  of  the  genus  Thais  at 
its  anterior  extremity  has  elsewhere  been  entered  upon.  As  a  general  rule  the 
chrysalids  are  compact  and  well  rounded,  but  there  is  considerable  variety  in 
this  respect,  some,  like  Luehdorfia,  more  nearly  resembling  in  form  genera 
of  Pierinae,  while  others,  like  Thais,  remind  us  more  strongly  of  Jasoniades 
and  Papilio.  The  surface-structure  is  marked  in  many  instances  by  rugo- 
sities whicii  take  on  a  longitudinal  form,  as  in  the  many  genera  of  the 
Papiiionidi.      The  wing  tubercles  are  well  pronounced  and  there  is   gene- 

■54 
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rally  a  distinct  mesonotal  tubercle  or  prominence  of  some  sort.  The  mode  of 
support  is  like  that  of  the  otiicr  members  of  the  family,  with  the  exception 
already  alluded  to  of  the  anomalous  mode  of  pupation  of  Thais  and  the 
other  instances,  Doritis  and  Parnassius,  where  tiic  chrysalis  is  confined  in 
a  cocoon,  and  it  is  not  clear  from  what  has  been  stated,  in  precisely  what 
manner  the  body  of  the  chrysalis  itself  is  supported.  To  judge,  however, 
from  specimens  received  from  Dr.  Staudinger,  it  would  appear  that  they 
find  no  support  beyond  the  cocoon  itself,  since  there  is  no  sign  of  cremastral 
hooks  ;  and  though  tiie  middle  of  the  mesonotum,  at  least  in  Doritis,  lias  a 
slight,  transverse  depression  such  as  a  girth  might  make  at  this  point  while 
the  body  was  still  soft,  there  is  no  mark  whatever  at  the  appropriate  place 
on  the  ridge  which  follows  down  the  wing  from  the  basal  wing  tubercle ; 
and  in  none  is  there  any  real  mark  of  the  thread  itself. 

It  has  lately  been  suggested  by  Mr.  W.  H.  Edwards,  without  offering, 
however,  any  reason  for  his  position ,  that  Parnassius  should  be  removed  to  the 
neighborhood  of  the  Lycaenidae.  This  opinion  would  seem  to  be  formed 
largely  by  regarding  the  structure  of  the  egg,  which  certainly  bears  a  certain 
resemblance  to  those  of  that  group.  But  not  a  single  additional  point  can 
be  brought  forward.  Even  the  form  of  the  egg  does  not  agree  ;  and  a 
different  story  is  told  by  the  structure  of  the  caterpillar  at  birth,  including 
the  form  of  the  head,  its  clothing  of  hairs  to  the  top,  the  mere  thread- 
like ring  which  forms  the  second  antennal  joint,  the  excessive  brevity  of 
the  third  antennal  joint,  tlie  clotliing  of  the  body  with  bristles  not  greatly 
longer  than  the  segments,  their  apparently  hollow  nature,  their  clustering 
on  ranged  tubercles,  the  absence  of  distinct  series  of  crateriform  disks,  the 
long  legs,  both  thoracic  and  abdominal,  and  the  low  position  of  the  eighth 
abdominal  spiracle,  not  to  mention  the  osmateria  which  are  present  iiere 
as  in  the  mature  larva.  The  same  is  the  case  without  question  in  the 
mature  caterpillar  which  one  finds  it  hard  to  separate  by  any  common 
characteristics  from  tiiat  of  the  Papilionidi  and  which  in  no  single  char- 
acteristic of  its  structure  resembles  the  Lycaenidae.  Precisely  the  same 
may  be  said  of  the  chrysalis,  with  the  single  exception  as  far  as  I  know  of 
the  genus  Doritis,  where  in  the  rounded  compact  form  with  its  few  abrupt 
elevations,  one  sees  a  certain  resemblance  to  the  Lycaenidae,  a  resemblance 
which  is  heightened  by  the  abrupt  falling  of  the  curve  in  front  and  behind, 
which  causes  the  head  to  face  almost  completely  forward  and  the  last  seg- 
ment almost  completely  backward.  But  the  intimate  relation  of  this 
genus  to  Luehdorfia,  in  which  none  of  these  characteristics  are  found,  ren- 
ders such  a  view  of  its  affinities  impossible.  Moreover,  the  structure  of 
the  prothoracic  stigmata  is  distinctly  that  of  the  remaining  members  of 
the  group  and  not  at  all  tiiat  of  the  Lycaenidae. 

Gr-eneric  divisions.  As  iiiis  been  stated,  the  bulk  of  the  species  of 
this  subfamily  have  been  placed  by  authors  in   a  single  magazine  genus, 
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Papilio.  iMost  entomologists  would  so  class  all  the  species  contuiucd  in 
the  present  work.  Besides  the  inertia  of  prejudice  and  tradition  to  be 
overcome,  there  is  no  longer  any  excuse  for  such  a  course.  The  few  com- 
monly accepted  genera  of  Papilioninac  have  up  to  the  present  time  been 
establifihed  not  only  almost  entirely  upon  characters  drawn  from  the  perfect 
insect,  but  even  upon  a  very  narrow  selection  of  these.  The  neuration  of 
the  wings  has  been  employed  nearly  to  the  exclusion  of  everything  else. 
Even  the  Felders,  who  attempted  to  separate  the  subfamily  into  clearly 
defined  groups,  hardly  employed  any  other  characters.  Now  it  so  hap- 
pens that  the  neuration  is  remarkably  uniform  throughout  the  group,  in 
striking  distinction  from  the  condition  among  their  near  allies,  the  Pieri- 
nae  ;  but  in  the  relative  length  of  the  tibiae  to  the  femora  and  tarsi, — 
characters  absolutely  neglected — and  in  other  features  of  the  leg  structure, 
we  find  differences  even  in  the  imago  which  are  verv  striking  and  intrin- 
sically  far  more  important.  While  if  we  examine  the  early  stages,  ex- 
cepting the  egg  (which  is  exceptionally  uniform,  as  it  is  in  the  Pamphilidi) 
we  discover  many  striking  differences  ;  there  is  indeed  so  great  a  variety 
among  the  caterpillars,  particularly  when  mature,  that  the  diffei'ences 
between  the  caterpillars  of  the  genera  of  Pierinae  or  of  those  even 
of  the  Nymphalidae  are  insignificant  beside  them.  Quite  the  same  is  true 
of  the  chrysalis,  and  we  must  conclude  that  the  reason  for  the  retention  of 
the  generic  term  Papilio  to  cover  such  a  vast  variety  of  form  and  structure 
is  due  simply  to  the  fact  that  systematic  natui-alists  have  hitherto  depended 
almost  entirely  upon  characters  drawn  from  the  perfect  insects  ;  when  they 
have  mentioned  the  earlier  stages  it  has  only  been  in  broad  terms  which 
implied  no  critical  study  whatever  of  their  structure.  Such  a  limitation  is 
no  longer  justified.  We  invite  attention  to  the  tables  and  the  descriptions 
which  follow,  and  ask  anystudent  to  compare,  for  instance,  the  caterpillars 
and  chrysalids  on  the  one  hand  of  Vanessa  with  those  of  Argynnis  (using 
these  terms  with  the  very  widest  latitude)  and  on  the  other  hand  of  Laertias 
with  those  of  Iphiclides,  and  either  of  these  with  Heraclides  (using  these 
in  the  narrov\r  sense  in  which  they  are  employed  in  this  work)  and  if  he  can 
find  rt.«  fjnod  gi-ounds  for  separating  the  first  two  from  each  other  as  he  can 
the  last  three,  I  should  be  glad  to  have  them  stated.  If  he  cannot,  and 
refuses  to  recognize  these  facts  by  theuseof  terms  having  as  high  a  taxo- 
nomic  meaning  in  the  latter  case  as  in  the  former,  then  he  is  yielding  to 
prejudice,  or  to  tradition,  or  to  indolence,  and  is  helping  to  perpetuate  a 
false  view  of  nature.  The  transformations  of  the  principal  genera,  it  should 
be  added,  are  now  as  well  known  and  as  accessible  among  the  Papilioninac 
as  among  the  Nymphalinae.  No  excuse  is  needed  for  following  in  the 
present  work  the  same  taxonomic  principles  in  both  the  groups  ;  those 
who  slavishly  follow  the  ignorance   of  their  fathers  should  be  the  apolo- 


gists. 
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Table  of  genera  of  Papilioninae,  based  on  the  egg. 

Egg  more  or  less  bcBmearpd  with  a  secretion  on  layinf;. 

Egg  heavily  besmeared,  laid  in  small  clusters,  the  height  and  width  ot  the  egg  equal,  not- 
withstanding the  truncate  base Laertias- 

EgfTlightlybesineareii,  laid  singly,  the  form  perfectly   globular  but  for  the   considerably 

truncate  base Heraclldes. 

Egg  with  no  perceptible  adventitious  covering,  laid  singly. 
Egg  distinctly  broader  than  high. 

Cells  of  the  tnicery  with  granular  raised  points Jasoniades. 

Cells  of  the  tracery  smooth  or  nearly  so Euphoeades. 

Egg  barely  broader  thau  high Papllio. 

(Iphiclides  not  examined.) 

Table  of  genera,  based  on  the  caterpillar  at  birth. 

No  simple  papillae  bearing  a  single  bristle  arranged  upon  the  dorsum  in  subdorsal  series,  in  any 
striking  contrast  to  the  others  from  their  smaller  size. 

All  abdominal  papillae  above  the  spiracles  bearing  single  and  simple  bristles Laertias. 

Most  of  the  abdominal  papillae  above  the  spiracles  compound,  bearing  many  bristles  many 

of  which  are  distinctly  forked  apically Iphiclldea. 

A  subdorsal  series  of  simple  papillae,  each  bearing  a  single  bristle,  strikingly   dififerent  in  size 
and  simplicity  from  the  compound  tubercles  of  the  adjacent  rows. 
Bristles  of  the  supralateral  or  lateral  series  three  or  four  in  number  and,  as  well  as  the 
tubercles  themselves,  sensibly  diminishing  in  importance  toward  the  middle  from  either 
end  of  the  body;  bristles  of  the  supra-  and  infrastigmatal  series  comparatively  few,  com- 
paratively distant  from  the  spiracles,  and  rather  closely  clustered. 
Bristles  of  subdorsal  series  much  shorter  than  the  others ;   most  of  the  bristles  of  the 
upper  half  of  the  body  distinctly  clubbed;  second  series  from  the  mediodorsal  line 

distinctly  lateral Jasoniades. 

Bristles  of  subdorsal  series  as  long  as  the  others ;  the  bristles  of  upper  half  of  body  very 

faintly  enlarged  at  tip;  second  series  from  the  mediodorsal  line  supral.iteral 

Enphoeades. 
Bristles  of  the  supralateral  series  six  to  eight  in  number  and  hardly  diminishing  in  impor- 
tance in  the  middle  of  the  body,  as  do  the  tubercles  they  rest  upon ;  bristles  of  the  supra- 
and  infrastigmatal  series  numerous,  loosely  clustered,  approximating  the  spiracles  so  as 
ahnost  to  surround  them. 
Suprastigmatal  tubercles  of  first  thoracic  segment  conspicuously  larger  than  the   rest, 
nearly  doubling  the  width  of  the  segment,  their  base  half  as  thick  as  the  segment. . . . 

Heraclides. 

Suprastigmatal  tubercles  of  first  thoracic  segment  not  conspicuously  larger  than  the 

others,  their  base  not  one-fourth  as  thick  as  the  segment Papilio. 

Table  of  genera,  based  on  the  mature  caterpillar. 

Body  furnished  with  a  .series  of  large  fleshy  filaments  on  the  sides Laertias. 

Body  without  lateral  filameuts. 

Hinder  thoracic  segments  distinctly  larger  than  the  anterior  abdominal  segments. 
Third  thoracic  segment  with  no  transverse  dorsal  ridge. 

Third  thoracic  segment  with  no  central  markings ;  first  abdominal  segment  marked 
in  front  with  a  transverse,  dorsal  stripe ;  other  abdominal  segments  with  trans- 
verse linear  markings Iphiclides. 

Third  thoracic  segment  with  a  p.air  of  conspicuous  compound  ocelli  in  the  middle; 
first  abdominal  segment  marked  behind  with  a  transverse  dorsal  stripe;  no  trans- 
ver.se  markings  on  the  remaining  abdominal  segments. 

First  abdominal  segment  with  no  large,  bright  patches Jasoniades. 

First    abdominal   segment  with  a   pair  of   laterodorsal,    black-edged,  bright 

patches,  nearly  as  large  as  the  ocelli  in  front  of  them Kuphoeades. 

Third  thoracic  segment  with  a  transverse,  arcuate,  dorsal  ridge Heraclides. 

Hinder  thoracic  segments  scarcely  larger  than  the  succeeding  segments.     Body  conspicu- 
ously and  transversely  banded  throughout  with  black Papilio. 


THE  GKNERA  OK  I'APIF.IONINAE.  1229 

Table  of  genera,  based  on  the  chrysalis. 

Surfftoe  of  boily.  apiirt  rinm  llie  large  projections,  tolrralily  sinoolli;  rurve  uniting  the  ocellar 
proniini'iioes  in  front  uniform. 
Supralatcnil  riilf;t'S  on  abdomen;    infra.sti.i;mulal   aliilominai  ridgi's   not  extending  along 
whole  .lido  of  l>ody. 
Ventral  Hurfaec  swollen  and  bent  in  tlie  miildle;  alidonien    nuieh   expanded   laterally 

next  tlie  ba.se Laertlas. 

Ventral  surface  nearly  straight ;  abdomen  not  expanded  laterally  ne.xt  the  base 

Iphiclides. 
No  supralateral  ridirc  on  alidomen ;  an  unbroken  infrastigraatal  aliilominai   ridge,  extend- 
ing without  break  to  oeellar  promincnees Euphoeades. 

Surface  of  body  apart  from  the  large  projections  markedly  rugose ;  curve  uniting  oeellar  prom- 
inences in  front  irregularly  stepped 

Anterior  half  of  Ixidy  in  same  line  with  posterior  half Jasonlades. 

Kntire  anterior  half  of  boily  bent  upwards  at  u   considerable    angle,   the   ventral   surface 
especially  being  strongly  angulated. 

\  prominent  compressed  tubercle  at  base  of  antennae,  nearly  in  continuation  of  supe- 
rior ridge  of  oeellar  prominences HeraeU<Ie8. 

No  basal  ocellar  tubercle  as  above Papilio. 

Table  of  genera,  based  on  the  imago. 

Club  of  antennae  nearly  straight,  curved  upward  almost  imperceptibly ;  tip  of  abdomen  almost 
reachingthe  apical  excision  of  the  inner  margin  of  the  hind  wings;  the  same  margin  reflexed 

in  the  male,  concealing  androconia;  no  ocellus  at  anal  angle  of  same  wings Laertias. 

Club  of  antennae  arcuate,  being  strongly  curvi'd  upward  throughout  its  length ;  tip  of  abdomen 
not  nearly  reaching  apical  excision  of  inner  margin  of  hind  wings ;  same  margin  without  fold 
or  androconia;  a  more  or  lessi>erfoct  l>right  oeelUis  at  anal  angle  of  same  wings. 

Club  of  antennae  ovate, thick,  comparatively  short;  himl  wings,  exclusive   of  tails,  nearly 

tvN'ice  as  long  as  broad Iphiclides. 

Club  of  antennae  elongated,  not  very  thick;   hind  wings,  exclusive  of  tails, hardly  more 
than  half  as  long  again  as  broad. 
Fore  tibiae  decidedly  shorter  than  the  tarsi;  tails  of  hind  wings  more  or  less  spatulate; 
interior  armature  of  male  abdominal  clasps  a  strongly  arcuate  ribbon  or  rod. 
.Submedian  ncrvure  of  hind  wings  nearly  straight;  fourth  superior  subcostal  nerv- 
ureof  fore  wings  arising  at  about  one-third   the  distance   from   the  tip   of  the 
cell  to  the  tip  of  the  wing;  club  of  antennae  shorter  and  relatively  thicker  than  in 
Ileraclides;  principal  markings  of  fore  wings  transverse;  interior  armature  of 
male  abdominal  clasps  with  few,  distant  and  prominent  hooks. 
Discoidal  cell  of  fore  wings  not  more  than  three  times  longer  than   broad;  vein 
connecting  subcostal  and  median  nervures,  and  closing  the  cellof  hind  wings, 
not  much  shorter  than  the  short  vein  above  it,  and   bent    at  an   exceedingly 
broad   angle   with   that  l>elovv   it;    fore   wings  above   with   no    transverse 

stripes : Jasoniades. 

Discoidal  cell  of  fore  wings  considerai)ly  more  than  three  times  longer  than 
broad;  vein  connecting  subcostal  and  median  nervures,  and  closing  the  cell 
of  hind  wings,  less  than  half  as  lung  as  the  .short  vein  aliove  it,  and  bent  at 
little  more  than  a  right  angle  with  th.it  below  it;    fore  wings  above  with 

transverse  stripes Euptioeades. 

Submedian  nervure  of  hind  wings  strongly  sinu.ite;  fourth  superior  subcostal 
nervure  of  fore  wings  arising  at  much  less  than  one-third  the  distance  from  the 
tip  of  the  cell  to  the  tip  of  the  wing;  club  of  antennae  very  long,  slender  and 
gradually  incrassated;  interior  armature  of  male  abdominal  clasps  continuously 
and  minutely  denticulate;  principal  markings  of  fore  wings  subparallel  to  the 

costal  margin Heraclides. 

Fore  tibiae  decidedly  longer  than  the  tarsi;  tails  of  hind  wings  not  at  all  spatulate;  in- 
terior armature  of  male  abdominal  clasps  a  straight  serrated  rod Papilio. 
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LAERTIAS  HUBNER. 

Laertias  HUbn..  Ver/.  l)ek.  schiuett..  84  (18111).      Piipilio  (pai-s)  Aiictoruiu. 

'/'i/pe.—Papilio  philenor  Linv. 

Stay  near  me — do  not  take  thy  flight ! 

A  little  longer  stay  in  sight! 

Much  converse  do'  I  lind  in  ihec, 

Historian  of  my  infancy ! 

Float  near  me  ;"do  not  yet  depart ! 

Dead  times  revive  in  thee; 

Thou  bring'st,  gay  creature  as  thou  art  I 

A  solemn  image  to  my  heart, 

My  father's  family! 

Oh!  pleasant,  pleasant  were  the  days, 

The  time,  when  in  our  childish  plays, 

My  sister  Emmeline  and  I 

Together  chased  the  butterfly ! 

A  very  hunter  did  I  rush 

Upon  "the  prey: — with  leaps  and  springs 

I  followed  onfron)  brake  to  bush ; 

But  she,  God  love  her  I  feared  to  brush 

The  dust  from  oft' its  wings. 

WoRnswoRTH.—  To  a  Butterfly. 

Imago  (56:8).  Head  large,  covered  with  not  very  long,  erect  hairs,  behind  the 
antennae  very  short.  Front  very  little  tumid,  a  little  protuberant  in  the  middle  of  the 
lovs^er  border,  on  the  lower  half  projecting  somewhat  beyond  the  front  of  the  eyes ;  at 
the  sides,  especially  above,  the  front  is  considerably  depressed  below  the  eyes,  and 
next  the  border  there  is  a  slight  sulcation  directed  toward  the  outer  edge  of  the  an- 
tennae, deeper  than  in  the  other  genera;  below  the  antennae  the  front  is  scarcely  higher 
than  broad  and  a  little  more  thanthree-(|uarters  as  broad  as  the  eyes  on  a  front  view; 
upper  border  projecting  rather  broadly  to  meet  the  vortex  and  in  front  of  the  antennae 
it  is  sloped,  scarcely  rounded,  not  curving  back  again  on  their  outer  side;  middle  of 
lower  border  rather  strongly  rounded.  'Vertex  considerably  tumid,  especially  in  the 
middle,  protuberant  at  the  outer  anterior  angles,  slightly  hollowfed  in  the  middle  in 
front,  with  a  short  sulcation  behind  the  middle  of  each  antenna.  Eyes  very  large, 
very  full,  naked.  Antennae  inserted  in  the  middle  of  the  summit,  separated  by  more 
than  half  the  diameter  of  the  second  antennal  joint;  a  little  longer  than  the  abdomen, 
composed  of  thirty-eight  joints,  each  expanding  at  its  apical  extremity  just  enough 
to  enclose  the  base  of  the  succeeding  joint,  the  terminal  ten  or  eleven  forming  a  cylin- 
drical club,  flattened  on  the  under  surface,  about  three  times  as  broad  as  the  stalk 
and  four  times  as  long  as  broad,  the  basal  joints  increasing  so  gradually  that  the  limits  of 
the  club  are  difficult  to  define ;  afterwards  more  rapidly,  largest  on  the  third  to  the  sixth 
joints  from  the  tip  ;  the  apical  two  joints  face  a  little  outward  and  form  a  well  rounded 
tip,  which  is  interrupted,  especially  in  the  female,  by  the  minute  conical  extremity  of 
the  apical  joint ;  edges  of  the  joints  continuous.  Palpi  very  minute  and  slender,  fringed 
with  long  hairs  and  reaching  the  middle  of  the  front  of  the  eyes. 

Prothoracic  lobes  obsolete.  Patagia  small,  twice  as  long  as  broad,  flat,  not  arched, 
slightly  falciform,  the  posterior  lobe  tapering  rapitlly  to  a  blunt  point,  the  inner  edge 
well  rininded,  the  outer  rather  regularly  concave,  diminishing  in  size  from  the  very 
base. 

Fore  wings  (40 :  8)  twice  as  long  as  broad,  the  basal  half  of  the  costal  margin  very 
slightly  convex,  in  the  middle  of  the  apical  two-thirds  scarcely  inflected,  next  the  tip 
curving  backward  more  strongly,  the  apical  angle  rounded  off  to  a  great  degree;  outer 
border  nearly  straight,  very  little  crenulate  on  the  lower  half,  the  subcostal  region  a 
very  little  full,  the  direction  of  the  border  scarcely  at  an  angle  of  +0°  with  the  middle 
of  the  costal  border;  inner  border  slightly  and  broadly  sinuous,  the  outer  angle  well 
rounded.     First  superior  subcostal  branch  arising  in  the  middle  of  the  outer  four-fifths 
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of  the  iippiM-  margin  nf  tlie  cell,  secDiiil  at  less  than  oiie-tliirdthe  distance  from  that  to 
the  ni>ex  of  the  cell,  the  third  at  the  apex  and  the  fourth  at  one-thinl  the  distance 
from  that  to  the  outer  niarijin  ;  cell  somewhat  more  tliaii  half  as  lon<;  as  tlie  winii,  three 
ami  a  half  times  loujjer  than  broad ;  at  the  origin  of  the  fourth  median  branch  the 
main  vein  is  raised  above  the  continuation  of  its  tiasal  half  by  two-thirds  the  width  of 
the  last  median  interspace  at  its  base;  cross  vein  connecting  median  with  submedian 
near  the  base  directed  strai;;ht  downward. 

Hind  wings  with  the  costal  border  considerably  and  roundly  expanded  next  the  base, 
beyond  either  slightly  convex  (<J)  or  nearly  straight  ($),well  rounded  otl'  in  both 
sexes  to  the  strongly  crenulate  hind  border  which  is  well  rounded,  but  much  more 
produced  in  the  lover  half  in  the  $  ,  and  |)roportionally  fuller  in  the  subcostal  region 
in  the  $ ,  the  median  portion  of  the  t)order  being,  in  l)oth  sexes,  at  an  angle  of  about 
110°  with  the  subcostal;  the  upper  median  nervule  is  produced  into  a  long  equal 
tail  live  or  six  times  as  long  as  broad,  its  tip  tapering  to  a  rounded  point;  just 
beyond  the  tip  of  the  lowest  median  nervule  the  border  rounds  olT  and  recedes 
abruptly  to  more  than  the  width  of  an  interspace,  at  the  same  time  approaching  some- 
what the  nervule  and  then  continues  on  a  course  at  a  slight  angle  with  that  of  the 
lower  half  of  the  wing,  the  angle  well  rounded;  inner  border  a  little  folded,  slightly 
concave.  Subcostal  nervure  nearly  straight  between  the  bases  of  the  first  and  second 
nervules :  vein  closing  the  cell  slightly  longer  than  the  space  between  the  bases  of  the 
second  and  third  median  nervules. 

Fore  femora  and  tarsi  of  equal  lengtli  and  nearly  h.alf  as  long  again  as  the  fore  tibiae ; 
middle  tibiae  as  long  ( ^)  or  five-sixths  as  long($)  as  the  femora,  the  tarsi  some- 
what longer;  hind  femora  shorter  than  the  tibiae  and  tliese  than  the  tarsi,  which  are  a 
third  longer  than  the  femora;  femora  of  nearly  equal  length,  the  middle  pair  longest, 
the  hinder  shortest;  middle  and  hind  tibiae  of  equal  length  and  about  half  as  long 
again  as  the  fore  tibiae ;  hind  pair  of  tarsi  somewhat  longer  than  the  middle  pair  and 
more  than  a  third  longer  than  the  fore  tarsi.  Tibiae  furnished  with  four  rows  of 
rather  long  and  very  slender  spines,  one  on  either  side  below  and  one  on  either  side 
above,  all  directed  forward,  but  those  in  the  upper  rows  horizontally,  the  others  spread 
at  an  angle  outward  ;  besides  these,  there  are,  espechally  near  the  ti)),  a  few  other  smaller 
spines,  irregularly  disposed,  and  on  the  inner  side  of  the  tip  beneath  a  single  long  and 
very  slender  spur,  surrounded  by  a  few  stoutish  spines.  First  joint  of  tarsi  equal  to 
the  three  succeeding  taken  together,  these  scarcely  diminishing  in  size  in  regular  se- 
quence, the  fifth  equal  to  the  second,  all  furnished  beneath  on  either  side  with  a  row 
of  fre(iuent.  very  small  and  slender  spines,  those  of  the  inner  side  not  spreading 
laterally ;  and  at  the  tip  of  e.ach  joint  a  much  longer  and  very  slender  spur,  and  three 
or  four  supplementary  ones  at  nearly  equal  distances  on  the  basal  joint;  on  either  side 
above,  two  rows  of  frequent,  minute,  nearly  recumbent  spines;  claws  long  and  very 
slender,  a  little  compressed,  the  under  edge  straight,  the  upper  very  slightly  curved, 
the  tip  llnely  pointed  and  scarcely  curved :  paronychia  and  puvilli  wanting.  Hook  of 
eighth  abdominal  segment  of  in.ale  rather  slender  at  the  base,  the  tip  bluntly  pointed ; 
valves  very  short,  tumid  at  base,  right  angled  at  tip,  of  about  equal  length  and 
breadth,  slightly  armed  within  at  the  extreme  base. 

Egg.  Nearly  globidar,  with  base  slightly  flattened,  leaving  the  height  and  width 
equal;  surface  granulated,  covered  with  minute,  irregular  globules  of  oily  looking 
matter. 

Caterpillar  at  birth.  Head  smooth,  well  rounded,  tineiform,  twice  as  broad  as 
long  or  deep.  Body  nearly  cylindrical,  a  little  angulated  along  the  line  of  the  upper 
row  of  tubercles,  perh.aps  largest  on  the  first  thoracic  segment,  which  bears  a  superior 
shield,  the  posterior  half  of  the  body  smaller  than  tlie  anterior  half.  There  are 
laterodorsal,  infralateral.  suprastigmatal,  infrastigmatal  and  ventrostigmatal  rows  of 
large,  subconical  tubercles,  one  to  a  segment  in  each  row,  each  of  those  above  the 
spiracles  bearing,  at  least  on  the  abdominal  segments,  a  single  long,  straight,  non- 
tapering  bristle,  those  below  and  some  thoracic  ones  above  bearing  a  sliglit  whorl  of 
shorter  bat  similar  bristles;    the  infralateral  tubercles  are  situated  mesially  on  each 
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segment,  the  otliers  slightly  in  advance  of  tlie  middle.  The  tiiberele.s  are  perhaps 
slightly  larger  on  the  thoracic  segments,  and  especially  the  infrastigmatal  tubercle 
of  the  first  segment  (here  become  stigmatal)  which  is  very  prominent,  mammiform. 
There  are  no  surface  hairs. 

The  two  upper  series  of  tubercles  in  the  figure  (72  :  7)  should  be  of  a  more  nearly 
e<|ual  size,  farther  apart  and  both  at  a  lower  situation. 

Mature  caterpillar.  Head  small,  rounded,  subtjuadrate,  of  about  equal  height  and 
breadth.  ISody  nearly  cylindrical,  with  a  little  tendency  to  a  laterodorsal  angle,  taper- 
ing considerably  forwards  on  the  thoi-acic  segments,  and  a  little  larger  on  the  anterior 
abdominal  segments  than  behind.  From  the  second  thoracic  to  the  ninth  abdominal 
segments  a  pair  of  supr.alateral,  tleshy  tubercles,  of  uniform  and  not  great  elevation 
from  the  sixth  abdominal  segment  forward,  behind  this  long  and  conspicuous,  partic- 
ularly on  the  ninth  abdominal  segment;  the  shorter  ones  are  but  little  if  any  longer 
than  broad  and  very  slightly  appressed,  the  longer  ones  are  distinctly  appressed  and  are 
straight  or  slightly  curved,  directed  upward,  backward  and  slightly  outward;  another 
and  sifprastigm.atal  row  of  tleshy  filaments,  extending  over  the  thoracic  and  first 
abdominal  segments  in  a  slightly  oblique  course  is  more  conspicuous,  the  filaments, 
with  the  exception  of  that  on  the  first  abdominal  segment,  which  resembles  those  of 
the  voM'  above,  l)eing  very  long  and  slender,  and  on  the  first  thoracic  segment  exceed- 
ingly long  and  flexible;  the  others  are  directed  outward  and  curved  forward,  and  are 
a  little  longer  than  the  segment  bearing  them ;  there  is  a  single  inf  rastigmatal  filament 
on  the  second  abdominal  segment,  similar  to  those  of  the  next  row  above,  on  the  sec- 
ond and  third  thoracic  segments ;  the  third  to  the  sixth  abdominal  segments  have  also 
a  long,  outward  directed  tubercle  at  the  base  of  the  prolegs,  curved  a  little  down- 
ward, and  the  seventh  and  eighth  a  similar  one  a  little  higlier  on  the  side  of  the  body. 

Chrysalis.  Body  very  irregular  in  .shape,  smooth,  the  abdomen  occupying  three- 
lifths  of  the  whole  body.  Viewed  laterally,  the  anterior  two-fifths  of  the  body  is 
bent  upward  at  an  angle  of  about  ao'^  with  the  posterior  portion,  as  indicated  by  the 
rounded  bend  of  the  lower  surface  just  beyond  the  middle  of  the  wings;  the  anterior 
part  of  the  lower  surface  is  straight,  tlie  posterior  very  slightly  concave.  The  upper 
surface  of  the  head  is  flattened,  bounded  by  slight  ridges,  that  in  front  depressed,  and 
separating  it  from  the  lower  surface  at  an  angle  of  about  70° ;  this  same  ridge  is 
transversely  a  little  concave  or  scarcely  angular,  connecting  the  apices  of  the  ocellar 
prominences,  which  are  pyramidal,  trigonal,  large,  divergent  at  nearly  a  riglit  angle, 
all  the  angles  ridged,  compressed  and  rugulose,  the  .anterior  carina  extending  in  a 
double  curve,  notched  in  the  middle  to  the  most  posterior  portion  of  the  head;  the 
posterior  carina  directed  toward  the  middle  of  the  mesonotum,  at  flrst  not  descend- 
ing, making  the  ocellar  prominence  appear  docked  on  a  side  view,  then  bent  at  a  right 
angle  and  afterwards  resuming  the  slope  as  if  it  hati  started  from  the  apex;  protho- 
rax  considerably  hollowed,  especially  in  front,  separated  by  a  cariuate  ridge  along  its 
whole  anterior  border  from  the  parts  in  front.  Mesothorax  tumid,  bearing  in  its 
centre  a  very  high,  abrupt,  pyramidal,  trigonal,  upward  directed  tubercle,  bluntly 
rounded  at  tip,  its  angles  heavily  carinated  and  rugulose  aud  rounded,  the  posterior 
ones  strongly  arched  and  furnished  at  their  base  with  a  minute  wart,  the  sides,  espe- 
cially the  posterior  face,  hollowed,  the  summit  rounded;  the  anterior  slope  of  the 
mesothorax  continuous  with  th.at  of  the  prothorax.  and  not  so  greatly  .angulated  with 
that  of  the  tubercle  as  the  posterior  slope,  which  is  continuous  with  the  anterior  half 
of  the  metathorax,  where  the  body  is  considerably  angulated.  Viewed  from  above, 
the  sides  of  the  mesothorax  are  straight  and  parallel,  or  diverge  slightly  in  front, 
as  far  as  the  basal  wing  tubercle;  in  front  of  that,  to  the  base  of  the  ocellar  promi- 
nences, the  sides  of  the  body  taper  slightly;  the  basal  wing  tubercle  is  large,  promi- 
nent, somewhat  transverse  but  slightly  pyramidal,  trigonal,  the  posterior  face 
broadest,  .appressed  and  nearly  transverse,  the  anterior  rounded,  its  carina  obscure. 
Viewed  laterally  the  abdomen  is  nearly  equal  on  its  b.asal  two-thirds,  and  beyond  that 
tapers  regularly ;  its  superior  curve  is  regular  from  the  fourth  segment  backward,  and  in 
advance  of  tliat  the  dorsal  surface  is  straight;  the  flrst  four  segments  are  greatly  ex- 
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paneled,  to  nearly  double  the  ■width  of  the  metathorax,  the  superior  edges  of  the  wings 
partaking  of  the  dilatation,  the  outline  of  the  whole  being  strongly  and  regularly 
curved,  and  the  lateral  ridge  thus  formed  very  sharp  and  greatly  depressed;  trans- 
versely these  segments  are  broadly  rounded.  On  either  side  of  the  fourth  to  seventh 
abdominal  segments  is  a  laterodorsal  series  of  greatly  compressed,  elevated,  lami- 
nate riilges,  the  edges  of  which  are  regularly  rounded  longitudinally  and  rugulose ;  in 
continuation  of  these  are  slight  carinae,  converging  to  the  superior  sides  of  the  cre- 
master;  between  them  the  surface  is  nearly  flat,  and  below  them  the  sides  of  the 
abdomen  are  scarcely  rounded,  steeply  sloped;  in  posterior  continuation  of  the  lateral 
expansion  of  the  anterior  part  of  the  abdomen  is  a  substigmatal  carina,  indistinct  and 
rounded  on  the  fifth  and  sixth  segments,  extending  to  the  inferior  sides  of  the  cre- 
master;  beneath,  the  abdomen  is  broadly  rcmuded  transversely. .  Preanal  button 
bounded  by  very  broad,  low  walls,  increasing  in  breadtli  and  diverging  anteriorly, 
then  suddenly  bending  at  right  angles  toward  each  other,  meeting  and  emitting  from 
the  posterior  border,  at  equal  distances  from  the  sides,  a  pair  of  small,  depi-essed, 
recumbent,  rounded,  lobe-like  tubercles,  directed  backward.  Cremaster  short  and 
broad,  tapering  strongly,  much  broader  below  than  above,  the  sides  strongly  hol- 
lowed, the  upper  portion  equal  until  near  the  tip,  carinate  at  the  sides,  broadly  docked 
at  tip,  the  apical  field  of  anal  booklets  nearly  circular,  but  docked  a  little  beneath. 
Hooklets  short,  the  stem  a  little  curved,  quite  stout,  increasing  in  size  a  little  toward 
the  apical  expanded  portion,  which  is  suddenly  enlarged  to  fully  twice  its  breadth, 
curved  strongly  over  and  downwards,  the  sides  produced  in  front  and  bluntly  pointed, 
leaving  the  apical  border  emarginate. 

This  group  of  swallow-tails  is  peculiar  to  the  southern  portion  of  North 
America  and  is  apparently  composed  of  only  two  or  three  species,  some 
belonging  to  the  south  and  almost  confined  to  the  Antilles  ;  the  last  (here 
described)  belonging  to  the  north  and  far  more  widely  sj^read. 

This  group  stands  apart  from  the  other  New  England  genera  of  Pa- 
pilioninae  and  approaches  more  nearly  in  structure  the  gigantic  Orni- 
thopterae  of  the  East  Indies  ;  but  it  is  still  more  closely  allied  to  the 
tailless  genus  Ithobalus,  belonging  to  tropical  America,  the  transforma- 
tions of  two  or  three  of  whose  species  are  known  through  Burmeister. 

The  butterflies  are  among  the  smaller  of  the  swallow-tails,  but  still 
large  and  magnificent,  of  an  intense  black,  shading  off  into  brilliant  me- 
tallic tints  of  green  and  steel  as  the  light  strikes  across  the  wings  ;  the 
outer  border  has  a  submarginal  series  of  large,  pale  greenish  spots  and  the 
upper  median  nervide  bears  a  subspatulate  tail ;  beneath,  the  fore  wings 
are  duller,  the  pale  spots  repeated,  but  the  outer  half  of  the  hind  wings  is 
even  more  brilliant  and  variegated  than  above,  the  spots  being  much 
larger  and  changing  to  deep  orange,  and  the  wings  more  or  less  spotted 
with  white.  "These  gorgeous  swallow-tails,"  says  Gosse,  "seem  to  be 
of  royal  blood,  to  have  a  presence  that  distinguishes  them  from  the  meaner 
herd"  (Lett.  Alab.,  78). 

The  genus  is  peculiar  among  our  swallow-tails  for  the  length  of  the 
middle  tarsi  and  the  slight  inequality  in  the  length  of  the  antennae  in  the 
two  sexes,  those  of  the  male  being  relatively  the  longer.  The  males  have 
a  reflected  inner  margin  to  their  hind  wings  as  far  as  the  internal  ucrv- 
ure,  which  is  enveloped  in  the  fold  which  conceals  androconia.     One  spe- 
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cies,  our  own,  is  said  to  exhale  a  disagreeable  odor  (though  I  could 
perceive  none  in  a  fresh  male),  another  a  strong  musky  odor,  and  in  the 
neighboring  genus  Ithobalus,  where  the  fold  is  wanting,  the  males  have 
sometimes  tAvo  classes  of  odors,  according  to  Fritz  Miiller. 

Tiie  more  or  less  complete  history  of  all  the  species  is  known.  They 
are  digoneutic  or  polygoncutic  and  supposed  to  winter  as  butterflies.  The 
eggs  hatch  in  a  week  or  more,  the  caterpillars  mature  in  two  or  three 
weeks,  and  the  chrysalids  hang  from  two  to  four  weeks  ;  the  ratio  of  pupal 
to  larval  life  being  exceptionally  large  and  the  more  remarkable  in  an 
insect  which  does  not  appear  to  hibernate  in  the  chrysalis  stage.  The 
eggs  are  laid  in  small  and  rather  open  clusters,  and  the  caterpillars  feed 
openly  but  on  the  underside  of  leaves,  sometimes  alone,  sometimes  in 
small  companies  on  Aristolochia  and  occasionally  on  allied  plants. 

The  eggs  are  nearly  globular  and  covered  with  a  waxy  secretion  in  ver- 
tical ridges  which  give  it  somewhat  the  appearance  of  a  melon. 

The  juvenile  caterpillars  are  cylindrical,  covered  with  series  of  conical 
tubercles,  highest  in  front  and  behind,  most  of  them  bearing  only  a  single 
tapering  bristle  a  little  longer  than  the  segments.  After  the  first  moult, 
these  are  exchanged  for  short  fleshy  tubercles  of  subequal  length,  a  con- 
dition which  is  perpetuated  in  the  neighboring  genus  Ithobalus.  In  the 
mature  caterpillars,  hoveever,  these  are  unequal  and  the  first  pair  extremely 
long;  the  body,  which  "becomes  more  elongated"  (Harris)  is  of  a  rich 
dark  brown,  the  longer  tubercles  red  on  the  basal  half,  the  shorter  ones 
wholly  pale  yellow. 

The  chrysalids  are  green  or  red  and  very  oddly  formed  ;  the  inferior 
curve  of  the  body  is  strongly  sinuate,  the  back  of  the  thorax  furnished 
with  a  very  prominent  pyramidal  ridge,  the  base  of  the  abdomen  strongly 
and  roundly  expanded  on  the  sides,  while  the  segments  behind  are  con- 
spicuously ridged  on  either  side  of  the  back. 


EXCURSUS  XLVII.—A  STUDY  OF  CERTAIN  CATERPILLARS. 

All  iiieu  are  worms :  but  this  no  man.    In  silk 
'Twas  brought  to  court  first  wrapt,  and  white  as  milkj 
Where  afterwards  it  grew  a  butterfly, 
"Which  was  a  caterpillar:  so  'twill  die. 

Ben  Jonson.— On  Court- Worm. 

The  bug,  which  you  would  fright  me  with,  I  seek. 
Shakespeare.—  Winter's  Tale. 

Interesting  as  are  the  transformations  of  a  butterfly  in  the  three 
earlier  periods  of  its  life,  marked  off  by  such  strict  lines  from  one  another, 
the  changes  which  the  same  insect  undergoes  in  shape,  in  color  and  in 
clothing  in  the  different  stages  of  caterpillar  life  alone,   are  scarcely  less 
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surprising.  Attention  lias  already  been  drawn  to  tliis  point  in  a  general 
way  (pp.  804-808),  imt  it  is  true  to  so  marked  an  extent  in  the  caterpil- 
lars of  our  swallow-tails  that  it  seems  well  to  recur  to  it  in  a  more  precise 
manner ;  for  if  in  their  earliest  stages  these  caterpillars  were  only  large 
enough  to  have  all  their  peculiarities  readily  seen  by  the  naked  eye,  more 
attention  would  long  ago  have  been  given  them.  It  is  also  important  on 
other  grounds.  Weismann  has  mcntioiii'<l  the  desirahilitv  of  studviiig  the 
early  stages  of  these  caterpillars  in  particular,  to  acquirx;  a  knowledge  of 
their  phylogeny,  and  they  have  formed  the  subject  of  an  extended  but  still 
incomplete  paper  by  Ciruber,*  somewhat  barren  in  results  from  its  incom- 
pleteness, and  in  some  particulars  from  its  inaccuracy.  The  more  com- 
plete material  now  at  hand,  studied  almost  entirely  from  fresh  objects,  the 
extraordinary  variety  among  our  New  England  forms,  and  the  curious  fact 
that  these  cover  almost  the  entire  rang-e  of  variation  known  amona:  the 
caterpillars  of  Pa[)ilionidi  the  world  over,  lend  special  interest  to  such  an 
enquiry. 

I  propose  in  the  first  place  to  give  for  each  of  the  six  species  of  our 
fiiuna,  each  representing  a  distinct  genus,  as  succinct  an  account  as  pos- 
sible of  the  several  important  changes  ;  next  to  summarize  from  this  the 
leading  lines  along  which  the  changes  have  occurred  ;  and  finally  to  draw 
from  the  facts  such  conclusions  as  seem  admissible.  T  follow  the  order  of 
the  text  of  the  present  work. 

The  caterpillar  of  Laertias  at  birth  is  uniformly  cylindrical,  of  a  uniform 
dark  brown,  covered  with  several  rows  of  conical  warts  of  nearlv  uniform 
size,  most  of  them  bearing  a  single  bristle,  a  few,  on  the  thoracic  segments 
and  just  above  the  abdominal  legs,  more  than  one.  In  its  second  stage  the 
shape  and  coloring  are  the  same  as  before,  but  the  clothing  of  the  body  is 
greatly  changed,  for  all  the  waits  bearing  single  bristles  have  disappeared, 
together  with  their  bristles,  and  so  have  the  bristles  of  the  other  Avarts,  but 
in  these  latter  instances  the  warts  remain,  and  have  become  short,  fleshy, 
often  brightly  colored  filaments ;  while  to  take  the  place  of  the  simpler 
warts  a  new  and  independent  series  of  fleshy  filaments  has  arisen  between 
the  two  series  which  disappeared.  The  remaining  stages  are  much  the  same 
as  this,  only  the  filaments  at  the  extremities  of  the  body  grow  longer  and 
longer  with  each  stage,  more  and  more  highly  colored  :  a  suprastigmatal 
scries  of  coral  red  spots  is  introduced  in  the  fourth  stage  on  some  of  the 
abdominal  segments  ;  and  finallv,  in  the  last  two  stages,  the  thoracic  seo"- 
ments  taper  forwards  markedly. 

The  new-born  Iphiclidos  is  cylindrical,  but  a  little  larger  in  front  than 
behind,  of  a  nearly  uniform  dark  leaden  color,  darker,  however,  on  the  front 
h.ilf  than  behind,  covered  with  rounded  warts  arranged  in  several  rows,  a 
few  at  the  extremities  slightly  larger  than  the  others,  most  of  them  support- 

•Jeii.  zeiUchr.  narturw..  xvii;  Papilio,  iv. 
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ing  a  numl)cr  of  bristles,  generally  widely  forked  at  the  tip.  In  the  second 
stage  every  trace  of  tubercles  and  bristles,  forked  or  simple,  has  gone,  ex- 
cepting a  few  slight,  spineless  warts  at  the  extremities,  and  in  their  place 
fine,  excessively  short  hairs  are  scattered  over  the  body  ;  this  has  become 
tumid  on  the  thoracic  segments,  and  is  transversely  striped  with  uniform 
black  and  white  or  yellowish  bands,  of  which  there  are  many  to  a 
segment.  In  the  third  stage  the  hairs  are  even  less  observable,  and  the 
stripes  have  become  finer  and  tremulous,  while  the  incisure  between  the 
last  thoracic  and  first  abdominal  segment  is  marked  by  a  broad,  black,  vel- 
vety stripe,  edged  in  front  with  white  and  behind  with  yellow.  The  fourth 
stage  shows  no  special  change.  In  the  fifth  the  broad,  velvety  stripe  becomes 
more  conspicuous,  because  the  oi-dinary  stripes  become  more  or  less  obso- 
lete ;  and  when  full  grown  the  latter  often  or  generally  persist  only  as 
transverse  series  of  black  dots  on  a  nearly  uniform  green  body,  though  the 
yellow  stripes  remain,  at  least  on  the  sides. 

In  Jasoniades  the  infant  caterpillar  is  cylindrical,  slightly  tumid  ante- 
riorly, of  a  dark  brown  or  sometimes  even  velvety  black  color,  a  little 
paler  beneath,  the  extremities  lighter,  and  an  oblique  stripe  in  the  middle 
above  on  each  side,  forming  a  sort  of  saddle-shaped,  whitish  mark  ;  the  body 
is  covered  with  several  series  of  wart-like  tubercles,  larger  at  the  extremities 
than  in  the  middle  of  the  body,  beset  with  bristles.  In  the  second  stage 
tubercles  and  bristles  are  gone,  excepting  at  the  extremities  of  the  body, 
where  they  are  relatively  much  reduced ;  the  color  and  markings  remain 
much  as  before,  but  are  perhaps  more  diversified,  and  have  added  to  them 
on  the  sides  of  many  of  the  segments  next  the  tubercles  a  minute  bluish 
spot,  that  of  the  third  thoracic  segment  (now  more  distinctly  tumid)  with 
a  velvety  black  streak  below  it.  In  the  third  stage  all  the  markings  are 
still  more  distinct  and  diversified,  and  the  tubercles  have  almost  entirely 
disappeared  and  been  replaced  by  smooth,  shining  lenticles,  while  on  the 
sides  of  the  third  thoracic  segment  the  blue  spot  and  black  streak  have 
developed  to  a  black  aunulus  with  a  blue  centre.  In  the  fourth  stage  the 
general  color  becomes  at  first  a  dark  brownish  olivaceous,  with  the  same 
striking  contrasts  as  before,  but  during  the  course  of  this  stage  this  is  re- 
placed by  a  grayish  green,  and  the  saddle,  which  has  been  becoming  yel- 
low, fades  and  diminishes  until  a  mere  ghost  remains  ;  the  first  abdominal 
segment  is  edged  behind  with  yellow,  the  lenticles  have  turned  to  colored 
spots,  and  on  the  third  thoracic  segment  is  seen  at  first  a  pair  of  roseate 
spots  faintly  edged  with  black,  and  a  black  line  between  them,  afterwards 
becoming  a  single  yellow  spot,  including  below  a  luteous  lenticle,  above  a 
velvety  black  streak,  and  in  the  middle  a  black-rimmed,  turquoise  spot. 
In  the  final  stage  the  caterpillar  becomes  pure  green  above,  pale  bluish 
green  below,  and  the  only  markings  are  a  bright,  transverse  stripe  of 
black  and  yellow  at  the  hind  edge  of  the  first  abdominal  segment,  a  few 
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rows  of  iiiiiHitc  (lark  tiiniuoise  spots,  ami  on  tlie  sides  of  the  tliirtrtlioracic 
segment  a  still  further  development  of  the  markings,  the  whole  now  form- 
ing a  rounded,  ([uadrangnlar,  greenish  yellow  spot,  rimmed  delieately  with 
black,  crossed  above  by  a  l)lack  bar,  and  enclosing  below  a  black  annulus 
with  a  turquoise  centre. 

In  Euphocades  we  start  in  practically  the  same  way  as  in  Jasoniades, 
only  the  saddle  is  less  oblique.  In  the  second  stage  the  caterpillar  is 
plumbeous,  with  the  lateral  Haps  of  the  pale  saddle  more  distinct  than  the 
seat,  the  body  paler  below  than  above,  and  there  is  added  a  curving  white 
streak  below  the  middle  of  the  sides  of  the  thoracic  segments,  seeming  to 
define  better  the  tumid  front  portion  of  the  body  ;  bluish  dots  appear  alono- 
the  dorsal  part  of  the  segments,  and  on  the  third  thoracic  segment  one  at 
the  side  is  velvety  black,  edged  above  and  below  with  yellow ;  the 
tubercles  are  only  distinct  at  the  extremities  of  the  body.  The  third  stage 
hardly  differs  from  the  second,  but  the  spot  on  the  third  thoracic  segment 
is  now  larger  and  wholly  rimmed  with  yellow.  The  fourth  stage  also 
closely  resembles  the  preceding,  but  the  tubercles  are  replaced  by  lenticles, 
one  on  the  third  thoracic  segment  black  and  glistening,  and  included  in  the 
black  spot.  The  last  stage  is  wholly  different,  the  general  color  being  a 
pure  green,  on  which  only  the  minor  spots  remain  as  links  to  the  past,  and 
reinforced  by  others  which  replace  the  lenticles ;  the  spot  of  the  third 
thoracic  segment  has  altered;  it  is  now  a  finely  black-rimmed,  large, 
orange  and  yellow  spot,  including  a  quadrate  black  nucleus  below  the 
middle,  nearly  half  as  large  as  the  whole  spot,  and  including  within  it  pos- 
teriorly a  shining  black,  blue-edged  lenticle ;  a  thin  black  line  runs 
between  this  nucleus  and  the  outer  black  rim  in  front ;  but  an  additional 
spot  appears  on  each  side  above  on  the  first  abdominal  segment,  a  large, 
finely  black-rimmed,  rounded  orange  spot  seated  at  the  posterior  incisure 
on  a  fine  black  line  which  enlarges  where  the  spot  touches  it ;  the  two  series 
of  small  abdominal  spots  have  become  distinctly  turquoise. 

In  Heraclides  the  young  larva  is  provided  with  exceptionally  large 
tubercles,  which  are  largest  at  the  two  extremities,  and  especially  on  the 
first  thoracic  segment,  and  these  are  all  thickly  beset  with  bristles  ;  the 
body  is  largest  in  front  but  scarcely  tumid  ;  the  colors  are  veiy  dark  brown, 
more  or  less  mottled,  with  a  distinct  white  saddle  and  lighter  extremities. 
Excepting  that  the  front  portion  of  the  body  is  a  little  tumid,  and  that  the 
tubercles  become  relatively  less  important,  there  is  no  change  in  the  next 
two  stages.  In  the  fourth  stage  the  front  part  of  the  body  becomes  dis- 
tinctly timiid  and  at  the  same  time  develops  an  irregular,  white,  curving 
lateral  band,  setting  off  the  tumidity  to  better  advantage  ;  the  colors  and 
patterns  are  otherwise  the  same  as  before,  but  the  tubercles  have  become 
lenticles,  and  around  them  have  clustered  rings  of  brighter  color,  by  which 
the  body  is  much  mottled.     Xo   further  change   is  made  in  the  final  stage 
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excepting  that  tlie  colors  arc  more  varied,  the  wiiites  iiave  become  more  of 
a  cream  color,  and  the  mottling  is  more  noticeable,  partly  from  the  larger 
size  ;  in  general  the  disposition  of  the  markings  is  much  as  in  the  newly 
boi'n  caterpillar. 

In  Papilio,  finally,  we  have  at  birth  a  jet  black  caterpillar  with  a  white 
saddle  across  the  middle,  and  occasionally  a  white  fleck  or  two  in  front  of 
it;  the  body  is  cylindrical  or  nearly  so,  but  the  thorax  shows  a  slight 
tumidity ;  it  is  tubercidate,  with  conical  tubercles,  beset  with  bristles  ; 
there  is  little  inequality  in  the  length  of  the  tubercles,  but  those  on  the  side 
of  the  body  are  dull  orange.  In  the  second  and  third  stages  we  have  a 
repetition  of  the  same  features  in  color,  form  and  tubercles;  the  orange, 
however,  becomes  a  little  more  vivid.  In  the  fourth  stage,  too,  the  dark 
tubercles  still  remain  but  are  relatively  less  important,  and  have  at  tlieir 
anterior  base  a  yellow  or  orange  spot ;  while  in  the  place  of  the  orange 
tubercles  are  orange  lentieles,  and  these  and  the  other  orange  spots  break 
what  would  otherwise  be  a  broad,  black,  transverse  band  in  the  middle  of 
each  segment ;  for  now  the  body  has  become  green  and  is  transversely 
striped  with  black  in  the  middle  and  (more  narrowly)  at  the  front  edge  of 
each  segment,  and  no  sign  whatever  of  the  saddle  remains  :  the  form  at 
the  same  time  becomes  more  completely  cylindrical,  but  the  body  tapers  in 
front.  In  the  last  stage  this  general  style  of  ornamentation  and  of  form 
is  kept,  but  the  tubercles  and  lentieles  altogether  disappear. 

From  these  statements  we  see  that  there  is  a  somewhat  general  uniformity 
of  type  in  the  earliest  stage  of  larval  life  among  the  Papilioninae,  while 
there  is  an  extraordinary  diversity  in  the  same  caterpillars  when  full  grown. 
Some  of  them  alter  ^-eiy  much  less  than  others,  some  assume  the  mature 
aspect  by  slow  degrees,  and  others  at  a  start  and  at  very  diff'ei-ent  periods 
of  life.  Thus  maturity  may  be  said  to  be  assumed  at  the  second  stage  by 
Laertias  and  Iphiclidcs,  at  the  fourth  by  Heraclides  and  Papilio,  in  the 
course  of  the  fourth  stage  by  Jasoniades,  and  not  until  the  final  stage  by 
Euphoeades.  This  assumption  of  maturity  consists  in  several  distinct 
features  which  in  general  are  correllated  :  the  form  of  the  body,  the  broad 
features  of  the  coloring  of  the  body  and  the  loss  of  the  juvenile  armature. 
In'only  one  instance,  Papilio,  are  the  tubercles  of  the  larva  retained  (and 
here  only  for  a  single  stage)  after  the  adult  form  and  markings  ha\e 
appeared  ;  and,  excepting  Laertias  where  the  markings  are  almost  null 
through  life.  Heraclides  is  the  only  example  where  the  ornamentation  of 
the  bod\'  of  tlie  adult  in  any  way  resembles  that  of  the  newly  born  eater- 
pillar. 

There  are  several  distinct  lines  along  which  changes  have  occurred, 
ijei'mitting  readier  comparison  between  allied  types,  and  to  set  this  forth 
more  clearly  the  facts  are  tabulated  on  the  next  page,  the  numerals  repi-e- 
scnting  the  stages. 
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Characteristics. 

Tubercles  hu;.'c  ami  l)ristly        

"         iliiiiiiiisln(l,  often  without  bristles 

"         ohaiiireil  to  lenticles 

Lenticles  ohaiisrod  to  spots 

No  eonspieuoiis  tubercles 

Filaments 

Body  piettv  uniformly  cylindrical  .... 

"    sliirhtlv  tumid  in" front 

"     distinctly     "        "    •' 

"     tJiperin^  in  front 

Color  almost  entirely  brown       

"    dark,  saddled  with  Iii;lit 

"    transversely  striped  with  black  and  bright 

"    almost  entirely  fireen 

Curvinj;  lateral  stripe  in  front 

UriiTbt  >pots  in  rows  on  abdominal  scirments 

A  tllt)l-;ici<'  (iffllus 

Special  markings  on  lirst  ainlomlinil  segment 


Laer- 

Iphi- 

Jason- 

Euphoe- 

Hera- 

tias. 

clidcs. 

iades. 

ades. 

clides. 

1 

1 

1 

1 

1 

0 

2-3 

2-3 

3 

4 

4r-5 

2-5 

4 

5 

2-5 

2-5 

3-5 

i-5 

4-5  . 

2-5 

0 

0 

0 

0 

1-3 

1 

1 
2 

1 

1 
2-3 

2-5 

3-5 

2-0 

4r^ 

4-5 

1-0 

1 

l-4i 

1^ 

1-6 

2-5 

44-5 

5 

0 

0 

0 

2-1 

4-5 

2-5 

0 

2-5 

2-5 

0 

0 

0 

<2-5 

<2-5 

0 

0 

0 

4i-5 

0 

0 

Papilio. 

1-3 

4 
4 
6 
5 
0 

1-3 

4-5 

1-3 
4-6 

0 

2-5 

0 

0 


From  this  it  would  appear  to  be  tolerably  clear  that  the  primaeval  cater- 
pillar of  the  Papilioninae  was  covered  with  rows  of  fleshy,  mammiform 
tubercles  beset  with  bristles,  and  that  these  were  retained  through  life  ;  but 
that  in  the  gradual  development  of  the  group  these  were  lost,  first  at  the 
final  stage  as  we  now  find  it  in  Papilio,  after^vards  at  successively  earlier 
and  earlier  stages  ;  the  loss  consisting,  first,  in  the  removal  of  the  bristles, 
afterwards  in  the  lowering  of  the  tubercles  until  only  smooth  and  shining 
lenticles  remained,  as  now  in  the  full  grown  caterpillar  of  Heraclides  ; 
these  again,  as  in  several  genera,  were  replaced  by  colored  spots,  some  of 
which,  in  caterpillars  so  far  developed  as  Euphoeades  and  Jasoniades, 
assumed  special  forms. 

So  when  we  come  to  the  general  color,  it  may  be  fairly  presumed  that 
the  early  caterpillar  was  of  a  dark  color — in  no  way  green  as  Weismann, 
from  liis  study  of  the  Sphingidae,  seems  to  think  all  young  caterpillars  were  ; 
probably  of  a  uniform  dark  color  with  a  tendency  toward  a  deepening  of 
the  tint  of  the  region  about  the  third  thoracic  segment  (which  early  assumes 
a  special  importance  in  these  caterpillars),  and  also  about  the  seventh 
abdominal  segment,  by  the  tendency  of  both  markings  and  dermal  appen- 
dages to  assume  a  polar  arrangement  in  elongated  forms.  By  this  means 
and  through  the  intensification  of  these  contrasts  arose  the  lightening  of  the 
middle  parts  of  the  body  to  form  a  saddle-shaped,  whitish  patch — a  mark- 
in"'  surely  of  great  antiquity  in '  swallow-tail  caterpillars,  since  it  is  now 
found  at  birth  in  four  of  our  six  genera,  and  a  fifth  shows  a  tendency 
toward  it.  This  style  of  marking  has  been  retained  throughout  life  in 
Heraclides  only  of  all  the  members  of  our  fauna  ;  and  as  it  is  in  just  this 
genus  alone  that  the  lenticle-traces  of  the  tubercles  persist  to  maturity,  we 
have  certainly  in  Heraclides  the  perpetuation  of  a  very  antiquated  type. 

That  in  Papilio  we  have  also  a  very  persistent  type  may  be  judged  from 
the  great  stability  of  the  upper  tubercles,  wliich  are  even  not  lost  until 
after  the  assumption  of  the  changed  livery   of  maturity,  —  a    livery    which 


» 


1240  THE   I5UTTERFLIES  OF  XEAV   ENGLAND. 

owes  a  part  of  its  \iiricty  and  enlivenment  to  excliange  of  some  of  these 
tubercles  for  bright  colored  spots  ;  these  break  up  the  transverse  black 
stripes  in  a  variable  degree,  and  the  stripes  themselves  appear  to  be  but 
little  more  than  retention  of  parts  of  the  original  color  (fixed  at  the  particu- 
lar spot  they  occupy  by  the  central  position  of  the  black  tubercles)  when  the 
gi'ccn  livery  of  adult  life  is  assumed.  For  it  seems  to  be  a  green  rescm- 
l)ling  the  green  of  the  leaves  upon  whicli  the  caterpillar  lives,  that  is  the 
ultimate  aim  of  most  Papilionid  coloration.  In  caterpillars  of  their  size 
other  colors  would  be  too  conspicuous  for  their  advantage  and  variation  in 
this  direction  would  be  natui'al.  Moreover,  it  is  the  color  reached  or  partly 
reached,  in  several  different  ways,  as  the  development  of  the  other  types 
show  ;  thus  in  the  other  striped  caterpillar,  Iphiclides,  the  stripes  grow  obso- 
lescent toward  maturity  and  leave  the  caterpillar  more  completely  green. 

We  may  tlien  trace  several  lines,  to  a  certain  extent  parallel,  along 
which  the  modification  of  the  caterpillars  of  Papilioninae  has  developed,  pai- 
allcl  at  least  in  that  the  loss  of  the  juvenile  bristles  has  been  unlvei'sal  but 
at  different  stages  ;  also  that  the  loss  of  the  juvenile  tubercles  has  been  uni- 
versal though  not  always  complete,  their  loss  being  generally  made  good 
bylenticles  and  these  by  spots  ;  and  sometimes,  by  acceleration,  a  phyletic 
stage  is  set  further  and  further  Inick  and  finally,  perhaps,  crowded  out. 

One  of  these  lines,  very  distinct  from  the  others,  is  found  in  Laertias, 
which  has  developed  to  so  high  a  degree  that  its  juvenile  bristles,  them- 
selves excej)tionally  simple,  are  completely  lost  with  the  earliest  stage;  so, 
too,  most  of  the  tubercles  ;  but  here  a  very  curious  change  occurs  :  those 
which  are  lost  are  replaced  in  new  positions  by  others  entirely  different, 
which  take  on  a  more  elongated  form  and  become  more  properly  fleshy  fila- 
ments ;  while  those  which  remain  assume  also  the  new  development.  The  dark 
and  almost  uniform  color  of  the  lar^■a  throughout  life  is  to  be  explained  prob- 
ably by  acceleration  ;  it  is  the  mature  color  thrust  back  into  the  juvenile  stage, 
to  the  obliteration  of  any  trace  of  the  saddle  which  once  may  have  prevailed 
there ;  and  is  in  keeping  with  the  present  almost  complete  assumption  of 
the  mature  characters  at  the  second  larval  stage.  In  support  of  this  posi- 
tion I  would  point  out  that  traces  of  the  saddle  still  exist  in  the  mature 
forms  of  other  filamentous  caterpillars  of  Papilioninae  allied  to  Laertias, — 
Ornithoptera,  Menelaides,  etc.,  indicating  a  still  larger  development  of  the 
same  in  the  earlier  stages  of  the  types  with  which,  unfortiniately,  we  are 
not  yet  acquainted.  In  Laertias,  then,  the  saddle  has  been  crowded  back 
out  of  existence. 

Another  line  of  nearly  as  high  development  we  find  in  Iphiclides,  where 
the  extraordinary  bristles  and  tubercles  are  lost  with  the  very  first  stage 
and  maturitj'  marks  the  second.  Here  again  no  saddle  appears,  the  only 
trace  of  it  left  being  in  the  slight  deepening  of  the  color  in  the  new-born 
caterpillar  near  the  extremities  of  the  body  ;   here  I  conceive  that  the  phy- 
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letic  stage  inarki'd  l)y  tlio  .xaddle  ami  lonnerly  developed  in  later  stages 
from  the  incipient  contrasts  of  the  first,  has  been  pushed  hack  without  iu- 
vadiiii;-  the  first  until  it  is  entirely  skipped. 

A  third  line  is  represented  by  the  remaining  genera  in  which  the  saddle  is 
definitely  formed  and  becomes  a  marked  feature  of  tiie  earliest  stages,  to  be 
lost  only  at  a  comparatively  late  period  of  life, — in  one  instance,  Ileraclides, 
not  at  all.  Its  loss,  however,  is  effected  in  two  very  different  methods,  as 
already  pointed  out,  in  Papilio  and  in  the  other  genera,  indicating  lines  along 
which  future  strikingly  different  processes  may  go  on  with  widely  different 
results  ; — in  curious  contrast  to  the  somewhat  similar  results  following  quite 
different  lines  which  we  see  in  Iphiclidcs  and  Papilio.  In  Euphocades  and 
Jasoniades  we  see  also  the  development  of  special  and  complicated  mark- 
ings from  the  simple  spots  which  have  replaced  the  tubercles  ;  traces  of  the 
same  may  be  seen  in  Heraclides. 

This  review  has  but  imperfectly  shown  what  curious  and  striking  distinc- 
tions in  form  and  coloring  are  possible,  distinctions  which  indicate  within 
the  history  of  single  lives  the  immense  phyletic  changes  that  have  occurred 
within  the  group.  These  changes  are  far  greater  both  in  structure  and  in 
design  than  can  be  pro\ed  to  ha\e  occurred  in  other  phyletic  types  among 
butterflies,  to  which  have  been  universally  accorded  by  the  most  conserva- 
tive of  systematists  the  rank  of  genera.  Shall  we  refuse  to  recognize  and  so 
consign  to  oblivion  the  more  interesting,  more  important  and  more  obvious 
differences  which  here  obtain,  by  classing  all  these  forms  under  one,  wide- 
reaching  generic  name?     It  were  a  veritable  travesty  of  Nature. 


LAERTIAS  PHILENOR.— The  blue  swallow-tail. 

[The  blue  swallow-tail  (Gosse);  conjugal  Papilion  (Emmons);  Philenor  swallow-tail  (Riley); 
orange-banded  butterfly  (Maynard).] 

Papilio  philenor  Linn.,  Maiit.  plant.,  635  Feld.,  Verb,   zool.-bot.   ver.  Wien,  xiv:  297 

(1771);— Jabl.,  Xatursyst.   ins.  scbmett.,  ii:  (186i);— Pack. .Guide  ins.,  248,  fig.  181  (1868) ; 

271-2"(!,  pi.  19,  figs.  2,  8  (1784);— Panz.,  Drur.  — Ki].,  Rep.  ins.  Mo.,  ii:  116-118,  figs.  84-86 

abblia..  54r5.5,  pi.  11,  figs.  1,4(1785);— Abb.-  (1870);   Am.    nat.,    327-329,  figs.    1-3  (1.8.S1) ; 

Smith,  Lep.  ins.  Ga.,  1:5.6,  pi.  3(1797)  ;—Esp.,  — H.  Edw.,  Pac.  coast  Lep.,  8-9  [ii:2-3]  (1873); 

Aiisl.   schmett.,  i :  49-50,  pi.  11,  fig.  3  (1801) ;—  84  [xvi :  1]  (1875) ;— Preucb,  Rep.  ins.  III.,  7 : 

Say,   -Vmer    entora.,  i,  pi.    1,   (1817,1824);  137-1.38  (1878);  Butt.  east.  U.  S.,  86-89,  figs.  11- 

Entom.  X.  Amer.,  ed.  LeConte,  i:  1-2,  pi.  1  13  (1886) ;— S.iund..Rep.ent. soc.Ont.,  1880, 39- 

(18.59);— Bois<I.-Lec.,L6p.Am(ir.  sept.,  29-31,  pi.  40,  figs.  16-18(1881);—  Edw.,  Can.  ent.,xiii: 

11.  ligs.l-t  (183.3)  ;—Boisd.,  Spec.  g(!n.  h6p..i:  9-14  (1880) ;— Middl.,  Rep.  ins.  III.,  x:  73-74, 

324-325  (1.830) ;—Luciis,    Pap.,  50-51  (18:38);—  fig.  6  (1881);— Coq.,  ibid.,  164,  fig.  61(1881); 

Westw.,  Drury,  Exot.  entoni.,  i :  20-21,  pi.  11,  —Grub.,  Jen.  zeitschr.   naturw.,  xvii:474- 

figs.  1,  4  (1837) ;— Harr.,  Entom.,  60-61  (1841) ;  475,  pi.  7,  figs.  20-24  (1884) ;— Pap.,  iv :  8S-,89 ; 

Entom.  corresp.,  147-148.  273-274,  figs.  37,  38  pi.  2,  figs.  20-24  (1884);— May n.,  Butt.  N.  E., 

(1869);— Lucas,  L6p.  exot.,  16,  pi.  8,  fig.  inf.  49,  pi.  5,  figs.  67,  67a  (1886);— Abb.,   Draw. 

(1845);— Doubl.,  Arc. ent.,i; 68 (1845);— Gray,  ins.  Ga.,  Br.  Mus.,  vi:  6,  figs.  12,13;  xvi:  22, 

List.  Lep.  Br.  Mus.,  i,  Pap..  75-76  (1.8ij6) ;—  pi.  172. 

D'Urb.,  Can.  nat.  geol.,  ill:  400-402,  figs,  a,  b  Princeps     dominans     philenor     Hiibn., 

(1858);— Morr.,Syn.Lep.Jf.  Anier.,6(1862);—  Samml.   exot.    schmett.,    i,   Lep.  i.  Pap.  ii, 
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Gent,  ii,  Prince.   B,   Dom.  c,  figs.  1,  2  (180C).  Eg.  Tco/.  astinoiiS  Drury,  111.  nat.  hist.,  i: 

Laertias  philenor  Hiibn.,  Verz.  schmett.,  21,  pi.  11,  figs.  1,  i  (1770). 

84  (1815) ;— Scudd.,  Syst.  rev.  Ainer.  butt., 43  J'apilio  ustinons  Cram.,  Pap.  exot ,  iii :  26- 

(1872);  Geol.  N.  H..  i":  359,  pi.   A,  fig.  15.  17  27.  pi.  208,  figs.  A,  15  (17S2). 

(1874).  Figured  also  by  Glover,  111.  N.  A.  Lep.,  pi. 

Piichliopta  philenor  Reak.,  Proc.  entoni.  I),  fig.  18  (2  ligs);  pi.  26,  fig.  1;  pi.  108,  fig.  23; 

soc.  Philad.,  iii ;  504  (1865).  pi.  117,  fig.  17  (2  figs.),  incd. 

Voyez  CO  papillou  ^ehappO  dii  tuiiilicau, 
Sa  mort  fut  un  sommcil,  el  sa  toiiilic  un  berceau  ; 
II  brise  le  fourreau  qui  I'euihalndit  dans  I'onibre; 
Deu.K  yeux  parioent  son  front,  et  ses  yeux  soiit  sans  nonibre ; 
II  se  trainoitil  peine,  il  part  comme"l'6clair; 
II  ranipoit  sur  la  terre,  il  voltige  dans  I'air.' 

Delille.— ies  Trois  Regnes. 
With  radiance  caught  for  the  occasion, — hues 
Of  blackest  hell  now,  now  such  reds  and  blues 
As  only  heaven  could  fitly  interfuse. 

Browning.— Z'j'tfmaJis  Personae. 

Imago  (16:  3).  Head  black;  a  minute  pale  yellow  spot  at  the  posterior  base  of 
each  antenna;  a  narrow  streak  of  the  same,  bordering  the  middle  of  the  posterior 
edge  of  the  eye  and  half  Its  length ;  a  few  similar  inconspicuous  scales  bordering  the 
eye  beneath ;  down  the  whole  front,  below  each  antenna,  a  row  of  pale  yellow 
hairs  intermingled  with  and  so  obscured  by  black  hairs,  either  dividing  the  front  in 
equal  stripes  of  black  and  colored  hairs  (  ?  ) ,  or  forming  a  slender  line  {$).  Antennae 
velvety  blackish  brown  througliout.  Palpi  black,  touched  with  a  few  pale  yellow 
hairs  in  front.     Tongue  piceous,  fusco-testaceous  at  tip. 

Thorax  covered  above  with  blackish  hairs,  the  patagia  sometimes  lined  on  either 
side  with  a  few  paler  hairs ;  prothoracic  lobes  tipped  each  with  a  minute  yellow  spot, 
directly  posterior  to  those  on  the  head ;  behind  these  are  two  more,  on  the  front  of  the 
mesothorax,  and  one  at  the  base  of  the  patagia  placed  In  a  transverse  row  with  them, 
all  at  equal  distances  apart ;  beneath  blackish  with  a  small  roundish  yellow  spot  next 
the  anterior  base  of  each  wing.  Coxae  covered  with  luteous  black  scales ;  anterior 
pair  with  a  yellow  streak  occupying  the  posterior  half  of  tlie  basal  half  of  the  outer 
surface;  a  triangular  spot  of  the  same  color  occupies  the  middle  of  the  basal  half  of 
the  outer  surface  of  the  middle  pair,  and  a  large  p.atch,  l)ecoming  slenderer  apically, 
the  middle  of  the  outer  surface  of  the  posterior  pair;  tibiae  and  tarsi  blackish  brown, 
the  sides  of  the  tips  of  the  tarsal  joints  dark  castaneous ;  spines  black ;  spurs  and  claws 
mingled  dark  reddish  and  black. 

Wings  above.  Fore  wings  lustrous  blackish  brown,  the  apex,  beyond  the  cell,  espe- 
cially in  the  female,  not  quite  so  dark,  the  male  sometimes  with  a  faint  violaceous  or 
coppery  green  reflection;  a  subraarginal  series  of  small,  pale  yellow  spots,  distinct, 
faint  or  obsolete,  distant  from  the  outer  border  by  the  width  of  an  interspace,  situated 
one  between  each  of  the  median  interspaces,  and  two  in  the  medio-submedian  inter- 
space ;  occasionally  faint  spots  are  also  seen  in  the  lower  subcostal  interspaces ;  fringe 
of  the  color  of  the  wing,  interrupted  between  most  of  the  nervure  tips  with  straw 
yellow,  occupying,  below  the  apex,  about  half  of  the  space,  and  infringing  very  slightly 
upon  the  wing  itself.  Hind  wings  blackish  with  changeable  reflections,  either  from  very 
dark  mulberry  green  to  a  bluish  green  ( $ ) ;  or,  from  very  brilliant  metallic  olive 
green  to  bright  metallic  blue  {$);  a  row  of  broad,  large,  pale  pearl  gray  lunules, 
sometimes  .altered  to  transverse  streaks  or  roundish  spots,  one  at  about  the  middle  of 
the  outer  half  of  every  subcostal  and  median  interspace,  subparallel  to  the  outer  border; 
fringe  as  on  the  fore  wings  and  the  tiiil  fringed  only  with  l)lackish. 

Beneath:  Fore  wings  blackish  at  base,  gradually  merging  into  the  faded  slate  brown 
of  the  apical  h.alf,  the  veins  darker;  submarginal  spots  as  on  the  upper  surface,  but 
much  larger ;  a  minute  yellowish  spot  at  the  extreme  base  of  the  costal  and  median 
nervures;  fringe  as  on  the  upper  surface,  but  the  yellow  occasionally  infringing  to  a 
greater  extent  upon  the  wing  itself .     ifind  winjrs  at  base  faded  slate  brown  (with  in- 
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freQuent,  scattered,  delicate  black  hairs,  the  veins  ilarkor)  reaching  to  just  about  the 
middle  of  the  wins,  its  exterior  limit  parallel  to  the  outer  border  and  usually  extending 
as  far  be.vond  the  cell  as  the  width  of  an  interspace,  but  sometimes  only  as  far  as  the 
cell  itself;  at  the  base  a  large  roundish  yellow  spot,  resting  on  and  above  the  curve  of 
the  costal  nervurc ;  two  small  yellow  spots  at  the  extreme  base,  on  cither  side  of  the 
principal  insertion  of  the  nervures;  the  apical  half  of  the  wing  is  very  brilliant  by 
reflected  light,  varying  from  bright  olive  green  to  dark  metallic  blue,  scarcely  tinged 
with  green;  next  the  upper  border  of  this  Held,  in  the  lower  half  of  the  wing,  a  few 
pearly  white  scales  are  collected  in  the  middle  of  the  interspaces ;  there  is  a  submar- 
ginal  row  of  seven  very  large,  irregularly  roundish,  uniform  orange  spots,  occupying 
the  whole  width  of  all  tlie  interspaces  from  the  costal  nervure  to  the  inner  border, 
broadly  bordered  above  and  below  and  partially  at  the  sides  with  velvety  black,  partly 
obliterated  by  pearly  white  scales  at  the  upper  outer  corner  of  the  upper  five  spots 
and  at  the  lower  outer  corner  of  the  fifth  and  sixth;  the  upper  spot  is  situated 
in  the  middle  of  the  costo-subcostal  interspace;  the  second  a  little  beyond  the 
middle  of  the  upper  subcostal  interspace;  the  inner  border  of  the  third  and  fourth  in 
the  middle  of  the  two  succeeding ;  the  fifth  in  the  middle  of  the  outer  half  of  the 
upper  median  interspace ;  the  inner  border  of  the  sixth  in  the  middle  of  the  lower 
median  interspace ;  and  the  inner  border  of  the  seventh  striking  the  middle  of  the 
upper  half  of  the  lower  median  uervule ;  fringe  interrupted  as  on  the  upper  surface, 
but  tlie  straw  yellow  infringes  on  the  wing  itself,  forming  lunate  or  irregular  patches 
of  considerable  size,  usually  more  or  less  faintly  edged  with  blackish. 

Abdomen  above  and  on  sides  dark  blue  black,  with  blue  reflections ;  at  the  lower 
border  of  the  sides  a  series  of  rather  small,  triangular,  yellowish  spots  at  the  tip  of  each 
segment ;  beneath  the  same  and  on  each  side  a  similar  spot  at  the  apex  of  each  seg- 
ment. Valves  of  male  (35  :24,  25)  scarcely  so  long  as  broad,  gibbous,  subtriangular, 
roundly  right-angled  at  tip,  the  upper  border  well-rounded,  the  lower  nearly  straight, 
armed  within  at  the  extreme  base  with  a  vertical,  median,  arcuate,  rather  slender, 
corneous  ridge  bearing  a  median  and  an  inferior  suppressed  but  rather  stout  denticle, 
scarcely  curving  downward. 


Measurements  in  millimetres.  . 

MALES. 

FEMALES. 

Length  of  tongue,  21 ;  of  tails,  6 

Smallest. 



44. 
15.25 
14.5 
10.5 

Average. 

47.5 
16.75 
15.5 
11. 

Largest. 

Smallest- 

Average 

1  Largest. 

49. 
17.25 
16.5 
11. 

42.5      ' 
14. 
14.5 
11.25 

50.25 
16.25 
16. 
11.5 

I    58.5 
20. 
18. 
13.2 

antennae 

hind  tibiae  and  tarsi., 
fore  tibiae  and  tarsi.. 

Malformations.  Many  years  ago  I  saw  in  the  collection  of  Mr.  H.  Strecker  a  speci- 
men with  the  wings  of  the  left  side  curiously  affected,  probably  by  some  accident  to 
the  chrysalis.  The  fore  wing  had  a  rather  deep  rounded  emargination  in  the  middle 
of  the  outer  border;  the  hind  wing  had  on  the  inner  margin  just  before  the  anal  angle, 
a  similar  but  much  narrower,  very  deep  and  conspicuous  rounded  excision. 

Mr.  Strecker  reports  (Butt.  rel.  agric,  IG)  that  he  has  two  examples  ''in  which 
parts  of  three  wings  are  male  and  part  female." 

Secondary  sexual  distinctions.  Besides  the  slight  distinctions  in  the  form  of 
the  hind  wing  mentioned  in  the  generic  description,  the  middle  tibiae  of  the  male  'ire 
slightly  longer  than  those  of  the  female.  The  same  is  the  case  with  the  antennae, 
which  are  relatively  longer  in  the  male.  But  the  most  striking  difference  is  in  the 
close  reflection  of  the  inner  margin  of  the  hind  wing  (43 :  19)  over  the  submedian 
nervure  which  is  furnished  on  its  exposed  side  with  long  bristles ;  this  forms  a  slit- 
like semi-annular  pocket  (45 : 5)  the  opening  of  which  is  controlled  by  the  free  re- 
flected margin,  and  whose  walls  upon  both  sides  (45:4)  are  studded  pretty  uniformly 
but  not  serially  nor  very  thickly  with  fan-shaped  androconia  (46 :  42)  having  a  moder- 
ately short  pedicel  and  an  apically  truncate,  broad,  ovate  lamina  with  five  or  six  promi- 
nent diverging  ribs :  the  pedicel  is  set  in  an  infundibuliform  socket  (not  shown  in  the 
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figure),  which  is  uearly  as  broad  and  as  long  as  the  globular  basal  attachnieut  to  the 
membrane;  they  are  smaller  than  the  ordinary  scales,  the  lamina  being  only  .042  mm. 
in  length. 

Egg  (66  :  t)  irregularly  granulosa,  but  almost  completely  hidden  by  the  coating  of 
salmon  red  oily  material  by  which  it  is  besmeared,  concealing  the  natural  dull  watery 
olive  color  of  the  whole,  as  well  as  not  permitting  the  micropyle  to  be  distinctly  seen. 
In  one  there  seemed  to  be  a  close  rosette  of  6-8  kite-shaped  cells  forming  a  sunken 
depression  about  .05  mm.  in  diameter;  and  minute  cells  of  a  circular  shape  appeared 
to  surround  it.     The  egg  is  1.05  mm.  in  diameter  and  in  height. 

Caterpillai.  First  stage  (72:7).  Head  (80:  1)  shining  olive  black,  the  mouth 
parts  the  same  but  the  base  of  the  labium  and  antennae  dull  ochraceous.  Body  uni- 
form brown  ochraceous,  dorsal  shield  of  first  and  last  segments  and  tubercles  dark 
olive  brown;  bristles  nearly  as  long  as  the  diameter  of  the  body,  black,  with  extreme 
tip  white.  They  have  a  scarcely  perceptible  taper  and  at  tip  bear  an  oval  bulb  of 
nearly  the  diameter  of  the  base  of  the  tubercle  and  colorless,  giving  it  a  whitish  ap- 
pearance against  the  black  stem.  Legs  blackish;  prolegs  blackish  brown.  Length, 
2.5  mm. ;  breadth,  A  mm.  ;  length  of  bristles,  .3  mm. 

Second  stage.  Head  (80  :  2)  shining  black  covered  sparsely  with  black  hairs.  Body  a 
little  stouter  on  anterior  tlian  on  posterior  half,  dark  umber  brown,  armed  with  smooth, 
bluntly  pointed  conical  tentacles ;  there  is  a  supralateral  row  from  the  second  thoracic 
to  the  ninth  abdominal  segments  inclusive,  those  of  the  first  abdominal,  and  still  more 
those  of  the  thoracic  segments,  a  little  more  closely  approximated  than  the  others ;  they 
vary  in  size,  the  third  abdominal  being  slightly  smaller  than  the  second,  fourth,  fifth 
and  sixth  abdominal,  which  in  theii-  turn  are  scarcely  more  than  half  as  long  as  the  re- 
maining ;  they  are  all  of  a  orange  color,  the  longest  inf  uscated  at  the  tip,  and  all  bearing 
a  few  scattered,  short,  flue,  black  hairs  most  abundant  apically  ;  there  is  an  obliquely 
ascending  laterostigraatal  row  of  similar  but  duller  colored  tentacles  on  the  thoracic 
and  first  abdominal  segments,  that  of  the  first  thoracic  segment  more  slenderly  taper- 
ing than  any  others  on  the  body  and  more  than  twice  as  long  as  the  others  which  slightly 
decrease  in  size  posteriorly ;  there  is  also  an  iuf  rastigmatal  tubercle  (similar  to  the 
laterostigraatal  one  of  the  second  thoracic  segment)  on  the  second  abdominal  segment, 
which  is  so  nearly  stigmatal  as  to  slightly  displace  the  spiracle,  and  a  row  of  small, 
equal,  stigmato-ventral  tubercles  on  the  third  to  eighth  abdominal  segments  at  the  base 
of  the  prolegs ;  legs  black ;  prolegs  of  the  color  of  the  body  ;  spiracles  minute  blackish ; 
a  very  few  short,  black  hairs  are  scattered  over  the  body.  Prothoracic  shield  blackish 
castaneous,  shining,  three  times  as  broad  as  long,  the  lateral  edges  equally  rounded; 
lips  of  osmateria  very  dull  orange ;  aual  plate  minute,  black,  bristling  with  black  hairs. 
Length,  9  mm. ;  breadth,  2  mm. ;  length  of  long  tentacles,  1.2  mm. 

Third  stage  (76  :  21 ;  80 :  3).  In  this  stage  the  caterpillar  does  not  appear  to  differ 
from  the  preceding  excepting  in  the  accentuation  of  the  distinctions  between  different 
parts  of  the  body  ;  the  body  color  grows  a  little  darker  as  do  most  of  the  tubercles,  but 
those  of  the  supralateral  series  become  a  brighter  orange,  excepting  upon  the  sixth  to 
ninth  abdominal  segments  ;  the  diflerence  in  the  size  of  all  the  filaments  is  also  increased 
and  those  of  the  first  thoracic  and  sixth  abdominal  segments  become  slightly  curved. 
The  caterpillars  have  now  reached  a  lengtli  of  11  mm.  and  a  breadth  of  2  mm.,  while 
the  long  anterior  tentacles  measure  2.5  mm.  and  the  supralateral  tentacles  of  the  sixth 
abdominal  segment,  .85  mm. 

Fourth  stage  (80 :  4).  This  agrees  very  closely  with  the  succeeding  stage,  the  only 
noticeable  difference  being  that  a  suprastigmatal  row  of  coral  red  spots  on  the  anterior 
edges  of  the  fourth  to  seventh  abdominal  segments  appears.     Length,  26  mm. 

Last  stage  (76:  13,  20).  Head  (80:  5)  dull  dead  black,  bristling  with  short,  black, 
stiff  hairs;  mandibles  piceous;  other  mouth  parts  and  antennae  black  with  the  bases  of 
the  joints  pale.  Body  blackish  purple  with  a  velvety  aspect  or  dark  olivaceous  maroon, 
darkest  in  the  middle  of  the  segments;  tubercles  of  the  same  color  as  the  body  except- 
ing most  of  those  of  the  supralateral  series  which  are  generally  orange  but  with  the 
same  short  black  hairs  found  on  the  dark  tubercles ;  the  last  pair  of  tubercles  of  this 
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Herles,  however,  nnd  sometlmps  tlin  tirst  one,  of  tlio  body  color,  occnsioiinlly  with  ii 
tliiKi'of  oriiii!ri'orft"rrii;;lnoiis;  niiil  tlioM'of  tliesi'vonlli  iiml  ciifhtli  iilKloiiilniil  scirincnl* 
nro  ornnp-  only  at  biise.  or  on  l)u>nl  liiilf  imtl  llicn  );*''ierally  iliill  In  lint  while  the  rest 
Is  of  thcboily  color;  the  siipriisti;;niatiil  tubercle  of  the  llrst  alidonilnnl  sejinient  Is  also 
more  or  less  bright  ornnjtc  and  the  Inner  cdjics  of  tlic  lips  of  the  osmaterUi  the  same. 
The  toperlnff  tentacles  of  the  llrst  thoracic  segment  are  nearly  twice  as  long  as  any  of 
the  others  and  are  directed  outward,  upward  and  a  little  forward,  the  apical  half 
curving;  a  little  forward  and  outward,  those  of  the  same  row  behind  It  and  the  std)stig- 
niatal  tubercles  are  directed  outward  and  curve  apically  downward,  while  the  long  ones 
of  the  supralateral  row  are  directed  outward  ami  upward  anil  in  additi<ui  those  of  the 
seventh  se;ruient  curve  for>vard,  and  those  of  the  ninth  backward.  Prologs  of  the 
color  of  the  boily,  or  duskier;  lej;s  nearly  piccous.  Spiracles  piccous.  Last  seg- 
ment of  body  darker  than  the  rest  and  the  llrst  thoracic  segment  with  a  black  dorsal 
shield;  osmateria  of  moderate  size,  dividing  from  base,  tapering,  of  a  pale  orange 
color,  a  little  olivaceous  especially  at  base,  the  branches  7  ram.  long,  bent  at  a  little 
less  than  a  right  angle,  the  anterior  lip  of  the  osmatcrlal  opening  orange.  Length  of 
body.  48-5,"i  mm. ;  breadth  at  tIrst  thoracic  segment,  5-6  mm.;  at  second  abdominal 
segment,  7..">-9  mm.  ;  breadth  of  head,  ;!.(;  mm.  ;  length  of  tentacle  of  llrst  segment, 
12-15  mm. ;  of  lateral  series  of  third  thoracic  segment,  .5  mm. ;  of  laterodors.il  series 
of  same  segment,  1  mm. ;  of  ninth  abdominal  segment,  S.'i  mm. 

Chrysalis  (^85 :  14-17,  20).  Of  a  rich  dead-leaf  color,  brighter  dorsally  tlian  ven- 
trally,  more  or  less  infuscated,  especially  upon  the  prominent  portions ;  the  whole  sur- 
face is  also  delicately  marked  in  Ijlack  In  creases  ivhich  run  everywhere  over  the 
body ;  on  the  upper  surface  of  the  abdomen  they  assume  a  somewhat  regular  disposition, 
there  being  a  mediodorsal  line  and  one  which  passes  along  the  sides  midway  between 
the  ridges  In  a  sinuous  course  and  from  which  branches  run  upward  and  a  little 
baclrward,  two  to  each  segment,  the  anterior  striking  the  laterodors.al  ridge  at  about 
the  middle  of  the  segment;  on  the  dorsal  part  is  a  broad  somewhat  M-sliaped  black 
crease  reaching  across  from  one  ridge  to  its  opposite.  All  the  ridges  are  marked  with 
blackish  or  brownish  fuscous  and  tiieir  upper  surfaces  also  tinged  with  purplish  violet, 
the  latter  color  being  especially  noticeable  on  the  transverse  anterior  ridge  of  the  pro- 
notnra,  the  dorsal  expansion  of  the  wing  cases,  the  laterodorsal  abdominal  ridges,  and 
particularly  on  the  entire  crema-ster  above  and  below.  The  sides  of  the  motathorax 
and  tlrst  to  third  abdominal  segments  are  marked  with  bright  yellow,  on  the  second 
and  third  abdominal  segments  more  or  less  obscured  by  a  tawny  tinge ;  the  posterior 
third  of  the  prothorax  is  also  slightly  tinged  with  yellow;  a  series  of  triangular  fus- 
cous spots  forming  a  mediodorsal  baud  with  their  apices  pointing  backward  reaches 
from  the  hinder  edge  of  the  mesothorax  to  that  of  the  third  abdomin.al  segment.  Length 
of  chrysalis,  26-30.5  mm. ;  breadth  at  girth,  8  mm. ;  at  ocellar  tubercles,  5.5-6  mm. ; 
at  basal  wing  tubercles,  7.5-9.1  mm. ;  at  alar  expansion,  11-12.6  mm.;  height  at  base 
of  abdomen,  8.4  mm. ;  length  of  cremaster  above,  2  mm. ;  height  of "  metathoracic  crest, 
2.25  mm. ;  of  laterodorsal  ridge  on  abdomen,  1.2  mm. 

Mr.  H.  Edwards  speaks  of  the  general  color  of  the  chrysalis  as  "grayish  stone, 
mottled  with  violet  and  yellow";  but  states  that  he  raised  some  in  California  early  iu 
July  which  were  "pale,  but  vivid,  yellowish  green,  of  a  very  lively  tint  over  the  whole 
surface,  which  Is  covered  with  minute,  black  reticulations.  The  edges  of  the  wing- 
cases,  abdominal  tubercles,  apex  of  the  mesonotal  process  and  edges  of  the  antennae 
case>  rich  puridish  brown"  (Pac.  coast  lep.,  84). 

Distribution  (26:6).  This  biittorfly  occiijiies  hotli  the  Alkghanian 
and  ( 'ari>liiii;in  faunas,  hut  is  absent  from  nnich  of  the  northern  half  of 
the  former  and  becomes  rare  at  the  extreme  southern  limits  of  the  latter. 
It  is,  indeed,  common  in  eastern  Florida,  being  found  as  far  .south  as 
Entorprize  (.Schwarz),  and  is  no*  rare   in    most  of  Texas  (Belfiage),  but 
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Dr.  Cliapman  states  tliat  it  is  "rare  and  accidental"'  in  Apalacliicola,  Fla., 
although  "abundant  in  the  country  above,"  and  Aaron  speaks  of  it  as  onlj' 
"moderately  common"  in  southern  Texas.  It  occurs,  however,  in  Mexico 
in  the  western  portion  (Doubleday),  at  the  Kio  Verde  San  Luis  (Palmer) 
and  as  far  south  as  Cordova  (Salle).  Butler  says  it  occurs  also  in  Costa 
llica.  Westward  we  find  it  abundant  as  far  as  the  great  plains  ;  that  is, 
to  central  Iowa  (Osborii,  Putnam,  Parker)  and  eastern  Kansas,  scarce 
(Snow)  ;  but  it  does  not  extend  beyond  them  excepting  to  the  southward, 
where  it  is  reported  from  New  Mexico  (Snow)  and  Arizona  (Doll,  Mor- 
rison) ;  here  it  extends  to  the  Pacific,  stretching  again  northward  along 
the  coast  to  the  neighborhood  of  San  Francisco  and  as  far  at  least  as 
Sonoma  County  (H.  Edwards,  Osten  Sacken).  In  the  great  intervening- 
area  between  California  and  the  Mississippi  valley  it  appears  to  be  totally 
absent.  The  noi-thern  limit  of  its  alnmdance  in  eastern  America  is  beyond 
the  annual  isotherm  of  55°,  and  it  is  found  sparingly  as  far  as  that  of  50° ; 
the  northernmost  localities  from  which  it  has  been  reported  are  :  Grinnell 
and  Keokuk,  lo.,  "rare"  (Parker),  Wisconsin,  "not  uncommon"  (Hoy), 
near  Chicago,  111.  (Mus.  Chic.  acad.  sc),  Ilockport  (Kirtland)  and 
Cleveland,  Ohio  "common"  (Kirkpatrick),  "scarce"  (Ison)  ;  "has  l)een 
taken  in  diflPerent  parts  of  (.)ntario  :  usually  rare  ;  one  summer  abundant 
near  Hamilton"  (Saunders)  ;  shore  of  Lake  Ontario  (Petit)  ;  aliout 
Toronto  and  at  Woodstock  (Saunders)  ;  Long  Island  (Graef,  Akhurst), 
Staten  Island  (Davia),  and  Newburgh,  N.  Y.  (Edwards). 

In  these  exceptionally  northern  localities  the  butterflies  occasionally  ap- 
pear in  considerable  numbers.  Thus  Bethune  writes  (Can.  nat.,  iii  :  320) 
that  about  1858  the)^  appeared  in  Flamboro  near  Hamilton,  Canada",  "in 
countless  numbers  about  the  lilac  trees  as  long  as  they  continued  in  blossom 
and  then  suddenly  disappeared.  They  lasted  from  the  7th  to  the  18th  of 
June,  but  very  few  appearing  after  that  date."  Since  then,  according  to  Mr. 
Saunders,  they  have  rarely  been  seen,  two  or  three  only  having  been 
taken  at  Woodstock  about  1865,  "several  specimens"  about  Toronto  in 
twenty  odd  years  and  one  at  Ridgway  in  1880. 

Specimens  were  found  by  Dr.  Bean  on  the  summit  of  Big  Butte,  one  of 
the  Ii-on  or  Smoky  Mountains,  Tenn.,  5000  feet  above  the  sea  (Uhler). 

In  New  England  it  is  of  course  very  scarce.  Rarely  has  more  than  a 
single  specimen  been  taken  during  a  season  excepting  near  New  Haven, 
Conn.,  where  the  species  is  "a|iparently  not  very  uncommon"  (Smith). 
It  has  also  been  found  in  Branford  (Hammer  t.  Faxon)  and  Farmington, 
'Conn.  (Norton),  and  in  one  or  two  instances  about  Boston,  and  is  found 
nearly  every  y'ear  as  far  north  as  Beverly,  Mass.  At  Cambridge  it  was 
first  taken  by  Dr.  Harris,  who  reared  specimens  in  1840  from  caterpillars 
found  in  the  Botanic  Garden.  The  original  manuscript  of  a  report  made 
at  the  time  to  the  Harvard  Natural  History  Societv  bv  T.  W  .  Higginson, 
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then  a  stiulent  of  Harvard  College  ami  curator  of  entomology  in  this 
college  society,  has  been  given  me,  by  which  it  appears  that  two 
broods  of  caterpillars  were  found  at  that  time,  only  one  of  which  was 
secured  bv  Dr.  Harris,  the  other  being  destrovcd  by  the  {jardcuer.  The 
writer  conjectures  that  the  eggs  were  laid  by  "some  stray  individuals  driven 
here  from  New  Haven  by  violent  winds  ;  possibly  this  is  the  original  'beau- 
tiful buttei-fly  come  from  Connecticut'  " ;  but  he  adds  that  a  specimen  was 
caught  earlier  in  the  same  summer  a  few  miles  distant  at  AVatertown. 
Dr.  Harris  remarks  (Entom.  corresp.,  147)  that,  "Aristolochia  sipho 
grows  wild  in  the  woods  about  New  Haven,  which  is  the  nearest  locality 
to  Cambridge  of  this  genus  of  plants.  It  is  possible  that  philenor  may  be 
found  there  and  from  thence  an  impregnated  female  may  have  migrated,  or 
may  have  been  carried  by  the  winds  to  this  place."  Dr.  Asa  Gray,  how- 
ever, wTites  that  "Aristolochia  sipho  does  not  grow  wild  in  New  England 
at  all.  It  is  sparingly  planted  and  is  hardy  throughout  all  or  most  of  New 
England.  Its  proper  habitat  is  in  and  along  the  Alleghanies  and  it  is  in- 
digenous north  to  the  middle  of  Pennsylvania," — just  where  this  buttei-fly 
ceases  to  be  common.  For  several  years  I  have  examined  the  same  plant 
at  the  Botanic  Garden  without  success,  but  catei'pillars  have  occasionally 
appeared  there  since  1840.  A  fresh  specimen  of  the  buttei-fly  was  taken 
on  the  Watertown  side  of  Mt.  Auburn  (Cambridge)  in  1869  by  Mr. 
Davenport  (Atkinson)  ;  one  specimen  was  taken  and  another  seen  in  Wal- 
pole.  N.  H..  in  1870  by  IMr.  Smith. 

Abundance  and  haunts.  This  is  a  very  common  buttei-fly  in  the 
south,  frequenting  blossoms  and  damp  spots  in  roads.  According  to 
Doubleday,  it  frequents  the  flowers  of  Asimina  grandiflora,  and  Abbot 
speaks  of  its  fondness  for  those  of  plum  and  peach.  "One  of  the  most 
numerous  of  the  many  species  that  gaily  flutter  their  brilliant  wings  in 
the  burning  beams  of  almost  vertical  noon  ajid  contribute  so  much 
to  the  life  and  beauty  of  nature  by  their  presence,"  says  Gosse,  "is  the 
blue  swallow-tail.  ...  I  have  taken  these  fluttering  about  the  heads  of  the 
orange  milk  weed,  their  abdomens  filled  almost  to  bursting  with  the  yellow 
nectar  of  these  flowers,  and  so  distended  that  the  divisions  of  the  segments 
are  obliterated,  and  are  discernible  only  by  being  bare  of  the  scaly  plum- 
age. When  in  this  state,  they  seem  unwilling  to  fly,  but  either  remain  at 
rest  or  ran  to  and  fro  over  the  blossoms,  keeping  their  hind  wings  in  a 
vibratory,  quivering  motion."  (Lett.  Alab.,  77.)  Rev.  Mr.  Matin  of 
Huntsville,  east  central  Texas,  in  sendmg,  March  5,  1874,  a  specimen  of 
this  butterfly  to  Mr.  Riley,  speaks  of  "the  multitudinous  swarms  .  .  .  now 
flying  about  and  literally  fiUing  the  peach  trees,  now  in  full  bloom.  .  .  . 
I  never  saw  so  many  butterflies  of  any  one  kind  as  there  now  are  of  this. 
The  little  yellow  fellows  that  are  seen  in  the  summer  around  mud  puddles 
in  the  road  are  few  in  comparison"  (Am.  nat.,  xv  :  829). 
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Oviposition.  iMr.  AA'.  H.  Eihvards  thus  describes  the  action  of  the 
feiiiiile  wliile  laying  her  eggs  :  "After  fluttering  from  one  leaf  to  another 
she  fixed  upon  a  leaflet  at  the  extremity  of  tiie  stem,  stood  with  legs 
stretched  straiglit  beneath  her  and  bending  down  the  end  of  the  abdomen 
to  the  stem  of  the  leaflet  deposited  an  egg  upon  it ;  she  continued  to  de- 
posit the  eggs  one  after  another  in  straight  rows,  with  intervals  between 
the  eggs  and  between  the  rows  equal  to  the  diameter  of  the  egg,  and  in 
so  doing  curved  tlie  abdomen  quite  around  to  the  opposite  side  of  the  stem 
until  the  latter  was  half  encircled  with  eggs  ;  in  all  she  laid  12  in  3  rows 
of  4  each.  I  climbed  by  a  ladder  to  within  a  foot  of  her  but  she  showed 
no  apprehension  ;  on  another  stem  I  foimd  18  eggs  ;  the  eggs  were  at- 
tached to  the  stem  by  a  suljstance  of  a  deeper  red  than  the  egg  and  which 
looked,  under  a  glass,  like  wax."  Mr.  Edwards  elsewhere  says  they  are 
"laid  in  one  or  two  rows  of  from  five  to  ten  in  the  row,  on  the  under  side 
of  the  leaves  and  are  not  close  together,  but  separated  b}'  narrow  spaces." 

Mr.  Riley  has  sent  me  one  cluster  laid  on  the  upper  side  of  a  leaf,  two 
straight  rows  of  three  each,  as  closely  packed  as  possible.  In  another  in- 
stanc'c  three  eggs  sent  me  by  Mr.  Edwards,  laid  on  a  Polygonum,  were 
attached  to  the  stalk  in  a  single  row  just  below  the  base  of  a  leaf; 
and  in  a  bunch  found  by  me  at  Beverly  in  1887,  on  an  Aristolochia 
in  the  groimds  of  Mr.  Jackson  that  is  attacked  nearly  every  year,  tliirtv- 
two  eggs  were  arranged  along  the  upper  surfiicc  and  sides  of  a  tendril 
(66 :  8) ,  the  under  surface  of  the  tendril  being  bare  :  they  formed  about 
three  rather  irregular  rows,  the  middle  row  tolerably  straight  and  most  of 
theeggs  touching  their  neighliors  :  it  is  evident,  however,  that  some  of  the 
middle  row  were  laid  after  some  of  those  in  the  outside  rows  had  been  de- 
posited, as  the  latter  were  occasionally  covered  in  part  by  the  former. 
The  eggs  hatch  in  from  seven  to  nine  days. 

Food  plants.  This,  caterpillar  feeds  mainly  on  Aristolochia  ;  in  tlie 
south  it  is  commonly  found  on  the  Virginia  snake  root,  A.  serpentaria ; 
in  the  middle  and  northern  states  more  often  on  the  Dutchman's  pipe,  A. 
sipho.  According  to  Riley  it  also  feeds  on  Asarum  canadense,  also  be- 
longing to  the  Aristolochiaceae  ;  and  Edwards  found  the  butterfly  layino- 
eggs  on  a  Polygonum,  probably  P.  convolvulus,  the  black  bind  weed, 
belonging  to  a  neighboring  family. 

Habits  of  the  caterpillar.  The  young  caterpillars  do  not  devour  the 
shell  of  the  egg  more  than  is  necessary  for  emergence,  and  on  hatchino- 
"betake  themselves  to  the  edge  of  the  leaf  and  ranging  themselves  atrio-ht 
angles  to  this,  side  by  side,  feed  after  the  manner  of  large  Bombycidae" 
(Edwards) .  One  which  I  separated  from  its  brethren  and  placed  upon  a 
leaf  apart,  immediately  after  hatching,  retired  after  feeding  to  near  the 
centre  of  the  upper  surface  of  the  leaf,  and  returned  to  the  edge  to  feed, 
eating  tlic  loaf  from   the   ujjpcr   surface  as  far  as  tlio  matted  hairs  of  the 
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under  surface,  which  were  left.  lu  so  doing  it  ate  a  curved  channel  or 
furrow  from  the  edge  of  the  leaf  inwards  and  toward  the  base.  Shortly 
afterward  it  crawled  to  the  under  surface  and  stationed  itself  there  in  a 
siniilai-  way,  now  eating  entirel}'  through  the  leaf.  I  placed  it  with  a 
companion  upon  the  upper  surface  of  another  leaf,  and  they  at  once  trav- 
elled to  the  under  side  and  there  remained  resting  side  by  side,  head  to 
head  or  head  to  tail  indifferently.  I  transferred  them  again  just  before  the 
second  moult  to  the  u[)per  surface  of  a  new  leaf  where  they  remained 
throughout  the  third  stage,  eating  while  extended  at  full  length  on  the 
broad  side  of  the  leaf,  though  occasionally,  in  the  early  part  of  this  stage, 
they  would  feed  at  the  edge,  resting  upon  the  same  ;  in  the  latter  part  of 
it  they  woidd  hardly  have  been  able  to  do  so  from  their  weight.  For  when 
travelling  over  the  broad  surfaces  on  which  they  move,  they  cover  them  with 
zigzag  lines  of  silk,  and  as  Harris  says  "seem  unable  to  crawl  or  hold  on 
without  this  precaution,  for  when  placed  on  a  fresh  leaf  the  least  motion 
causes  them  to  fall  off."  But  this  is  true  at  almost  any  time,  for  the 
amount  of  silk  they  spin  is  too  slight  to  give  them  a  strong  attachment. 
Edwards  says  (Can.  ent.,  xiii :  13)  "they  are  very  active  in  their  move- 
ments, tar  more  so  than  any  other  of  our  [papilionid]  larvae  and  can 
travel  with  great  rapidity";  yet  they  are  rather  slow  eaters.  The  front 
filaments  are  freely  movable,  and  when  travelling  the  caterpillars  keep 
them  in  constant  motion  up  and  down,  generally  alternating  through 
an  angle  of  about  25°,  in  the  downward  movement  just  not  reaching  the 
surface  on  which  they  are  travelling.  During  their  fourth  stage  I  noticed 
that  when  disturbed  they  had  a  curious  habit,  not  before  observed,  of 
tapping  on  the  leaf  repeatedly  though  not  rapidly  with  the  anterior  pair 
of  legs,  not  simultaneously  but  one  at  a  time. 

Their  first  use  of  the  osmateria  was  at  the  very  beginning  of  the  second 
stage,  before  eating  anything,  when  under  provocation  I  caused  them  to  be 
thrust  out.  When  about  to  moult  they  could  not  be  induced  to  use  them  ; 
possibly  they  are  powerless  to  do  so.  When  full  grown,  I  found  it  diffi- 
cult to  persuade  them  to  display  these  organs  :  it  was  only  through  very 
rough  treatment  that  I  could  do  so  and  in  one  instance  I  was  unable  by 
the  very  roughest  means  to  produce  the  slightest  effect.  W^hen  they  were 
protruded  the  odor  was  hardly  perceptible,  and  not  altogether  disagreeable, 
thouofh  difficult  to  describe. 

Although  strictly  gregarious  in  earliest  life  and  semi-gregarious  after- 
ward, when  full  grown  they  distribute  themselves  anywhere  over  the 
foliage,  doing,  according  to  Riley,  great  damage  in  Missouri  to  the  orna- 
mental climbing  plants  on  wliich  they  live  ;  in  one  instance  he  "found  the 
vines  literally  denuded,  for  there  was  not  a  whole  leaf  upon  them,  those 
that  were  not  entirely  eaten  olF  down  to  the  stem  being  riddled  with  dif- 
ferent sized  holes"  (Rep.  ins.  Mo.,   ii :  llfi-118).      There  could  be  no 
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difficulty  in  preventing  tliis  devastation  by  destroying  the  young  cater- 
pillars as  soon  as  any  marks  of  their  destructive  propensities  are  seen,  for 
they  are  then  clustered  in  companies  and  easily  discovered. 

Harris  remarks  that  the  young  caterpillars,  "before  their  first  moulting, 
closely  resemble  in  form  and  in  their  tubercles,  the  figures  of  the  larva  of 
Ornithoptera  helicaon.  .  .  .  After  the  first  moulting,  the  first  pair  of  tuber- 
cles increase  in  length,  and  become  proportionally  much  longer  than  the 
others,  and  the  body  itself  becomes  more  elongated." 

Life  history.  In  the  north  the  insect  is  double  brooded  and  appears 
to  hibernate  as  a  butterfly.  Still  the  earliest  record  of  its  appearance  is 
toward  the  middle  of  May  ;  in  central  California  the  butterfly  appears  by 
the  first  of  April ;  in  the  south  early  in  March,  and  not  improbably  it  is 
polygoneutic  even  as  far  north  as  Missouri.  In  the  middle  states  the  eggs 
are  laid  at  the  end  of  May  and  hatch  in  from  seven  to  nine  days.  In  the 
south  caterpillars  of  the  first  brood  are  matured  by  the  end  of  April  and 
disclose  the  butterflies  in  from  ten  to  fourteen  days  (Abbot).  In  Califor- 
nia the  caterpillars  of  this  brood  change  to  chrysalis  all  through  May  and 
June,  and  the  chrysalis  state  lasts  three  weeks  or  a  little  more,  occasionally 
a  little  less  (H.  Edwards).  In  the  northeastern  states  young  and  full 
grown  caterpillars  may  be  found  in  the  middle  of  June,  and  the  first  but- 
terflies from  chrysalis  appear  in  July  and  lay  their  eggs  the  latter  part  of 
the  month  :  the  young  caterpillars  may  be  found  early  in  August  and  gen- 
erally attain  maturity  by  the  last  week  in  August;  the  chrysalids  hang 
from  twenty-four  to  twenty-seven  days,  so  that  the  hibernating  butterflies 
make  their  appeai'ance  during  the  last  week  of  September.  With  us  the 
caterpillar  state  lasts  from  three  to  four  weeks,  but  is  very  much  prolonged 
late  in  the  season  by  cold  weather.  In  West  Virginia,  according  to  Mr. 
Edwards,  it  lasts  but  a  fortnight  or  a  little  more,  and  the  chi-ysalis  state  is 
of  about  the  same  duration, — a  peculiar  j)oint  in  the  history  of  this  butterfly 
everywhere.  Mr.  W.  H.  Edwai'ds  thinks  there  are  many  broods  in  West 
Virginia  from  "early  spring  to  frosts."  Mr.  H.  Edwards  says  there  are 
only  two  broods  in  central  California,  the  last  of  May  and  in  August,  and 
states  that  he  had  two  living  chrysalids  on  October  (5,  so  that  he  thinks  it 
hibernates  in  that  stage  ;  but  with  us,  to  judge  from  meagre  statistics,  late 
chrysalids  always  give  the  butterfly  the  same  season.  I  have  had  them 
appear  as  late  as  September  23.  From  southern  eggs  I  have  had,  in  Cam- 
bridge, living  caterpillars  as  late  as  the  end  of  October. 

Flight,  posture,  etc.  The  fondness  of  this  butterfly  for  flowers  has 
already  been  alluded  to.  The  pollinia  of  orchids  may  often  be  found  ad- 
hering to  them.  I  once  found  one  attached  to  the  tip  of  one  of  the  fore 
legs,  where  the  butterfly  had  carelessly  put  his  foot  in  his  own  pot  of 
honey.  They  are  usually  attached  to  the  naked  eyes,  where  these  come  in 
contact  with  the   rostellum  in  probing  the  depths  of  a  flower,  and  Aaron 
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stiitcs  (Can.  ent..  ix  :  200)  that. a  full  thii-d  of  a  liiindred  specimens  exam- 
ined by  him  for  the  purpose  showed  the  eyes  smeared  with  a  cluster  of  such 
pollinia,  from  tiiroe  to  forty  in  nunil)er. 

Doubleday  describes  the  flights  of  this  butterfly  as  rather  low  and  not 
very  powerful.  AVhen  hanging  from  a  horizontal  support,  while  the  wings 
are  drying  after  eclosion,  the  legs  are  bent  at  the  femoro-tibial  articulation 
to  a  noticeable  amount,  showing  considerable  muscular  power  at  this  early 
and  flaccid  period  ;  tlic  body  hangs  at  a  general  angle  of  about  50°  with 
the  support,  the  abdomen  with  a  sigmoid  curve,  its  tip  horizontal;  the 
antennae  have  the  curve  they  ultimately  retain,  are  horizontally  extended, 
and  divaricate  about  110°  :  but  if  disturbed  they  will  bring  them  together 
a  little,  so  as  to  be  at  right  angles  with  each  other. 

This  buttei-fly  appears  to  be  very  tenacious  of  life ;  at  least,  in  one 
instance,  a  male  just  emerged  was  put  for  fully  half  an  hour  in  a  strong 
cyanide  bottle  and  then  stretched ;  three  days  later  it  was  found  to  be 
alive. 

Edwards  states  that  the  butterfly  has  a  strong  and  disagreeable  scent, 
but  does  not  state  whether  it  is  confined  to  either  sex. 

As  is  well  known,  the  inner  margin  of  the  hind  wing  of  the  male  is  re- 
flexed  (45 :  4,  5)  and  conceals  androconia.  On  artificially  raising  and 
lowering  the  abdomen  of  afresh  specimen,  this  fold  opened  and  shut,  espec- 
ially at  the  end  nearest  the  base  of  the  abdomen,  by  which  it  appears  that 
the  opening  and  closing  of  the  same  is  under  the  control  of  the  insect. 
Fritz  Miiller,  observing  this  same  fold  in  other  swallow-tails,  remarked 
that  it  could  be  expanded  "by  moving  the  wings  strongly  in  a  forward 
direction,"'  and  in  some  species  he  has  discovered,  not  always,  however, 
connected  with  this  reflexed  margin ,  '-a  very  strong  odor."  In  the  single 
opportunity  which  I  had,  after  reading  Midler's  notice,  of  examining  a  liv- 
ing male  fi-esh  from  the  chrysalis,  I  carefully  removed  the  androconia  from 
this  patch  by  scraping  it  with  a  knife,  thereby  bruising  them  and  increas- 
ing the  chance  of  odor,  but  was  unable  to  perceive  the  very  slightest,  from 
the  bruised  scales,  the  fold  or  the  whole  creature. 

fixpsriinents  with  cold.  Mr.  W.  H.  Edwards  once  placed  nine 
chrysalids,  at  from  six  to  thirty-six  hours  old,  on  ice  and  left  them  there 
for  twenty-three  days.  Only  one  survived  the  test,  and  this  gave  the  but- 
terfly unchanged ;  he  does  not  say  how  long  the  chrysalis  stage  was 
lenjithened. 

Desiderata.  The  seasons  of  this  insect  in  its  various  stages,  whether 
in  the  north  or  south,  are  very  imperfectly  defined.  We  do  not  even  know 
satisfactorily  how  it  passes  the  winter.  At  what  latitudinal  line  do  the 
two  broods  change  to  more  ?  The  disparity  in  the  reported  duration  of  the 
chrysalis  needs  explanation  ;  and  neither  the  flight  nor  the  postures  of  the 
butterfly  have  been  adequately  described.      Does  it   enjoy  any  special  im- 
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munity  ?  Not  a  single  parasite  is  known, -and  it  remains  to  be  investigated 
whether  it  escapes  tliat  arch  enemy  of  our  swallow-tail  caterpillars,  Trogus 
exesorius.  It  would  be  worth  while  to  bring  the  two  into  relation  and 
watch  the  result. 

LIST  OF  ILLU8TRATI0NS.-LAEBTIAS  PHILENOR. 

General.  Imago. 

PI.  26,  fig.  6.    Distribution  ia  North  America.       PI.  16,  fig.  3.    Upper  surface. 

Egg.  35 :  24,  25.    Male  abdominal  appendages. 

PI.  66,  fig.  4.    Colored.  40 :  8.    Neuration. 

8.    Bunch  of  eggs.  43:  19.    Hind  wing  of  male,  showing  fold 

Caterpillar.  of  inner  margin. 

PI.  72,  figs.  7.    Caterpillar  at  birth.  45 :  4.    The  fold,  opened  and  highly  mag- 

76 :  13,  20.    Full  grown  caterpillars.  nifled. 

21.    Third  stage,  dorsal  view.  5.    The  same  in  cross  section. 

80:1-5.    Front  view  of  head,  stages  i-v.  46:42.    Androconium. 

Clirysalis.  56 :  8.    Side  view,  with  head  and  appen- 

Pl.  85,  fi".  14.    Dorsal  view.  dages  enlarged,  and  details  of  the  structure 

15,  16.    Outlines.  of  the  legs. 
17.    Three-quarters  view. 
20.    Side  view. 


IPHICLLDES  HUBNER. 

Iphiclides   Hiibn.,   Verz.   bek.   schmett.,   82  1833). 

(1816).  Papilio  (pars)  Auctorum. 

Podalirius  Swains.,  Zool.  ill.,  ii:  105  (1832-  Type. — Papilio  podalirius. 

Some  to  the  sun  their  insect  wings  unfold. 
Waft  on  the  breeze,  or  sink  in  clouds  of  ^old; 
Transparent  forms,  too  fine  for  mortal  sight. 
Their  fluid  bodies  half  dissolved  in  light; 
Loose  to  the  wind  their  airy  garments  flew, 
Thin  glittering  textures  of  the  filmy  dew. 
Dipt  in  the  richest  tincture  of  the  skies. 
Where  light  disports  in  ever  mingling  dyes. 
While  every  beam  new  transient  colours  flings, 
Colours  that  change  whene'er  they  wave  their  wings. 
Pope.— ffape  of  the  Lock. 

Imago  (56:9).  Head  large,  profusely  clothed  with  very  long,  erect,  equal  hairs. 
Front  somewhat  tumid,  especially  below,  on  the  lower  half  projecting  a  little  beyond 
the  front  of  the  eyes  and  increasingly  so  downward ;  sides  considerably  sunken  below 
the  eyes,  particularly  above;  next  to  the  border,  and  closer  to  It  than  in  the  other 
genera,  a  slight  sulcation  directed  toward  the  outer  edge  of  the  antennae ;  below  the 
antennae,  the  front  is  of  about  equal  height  and  breadth,  and  perhaps  rather  broader 
than  the  eyes  on  a  front  view ;  upper  border  projecting  rather  broadly  between  the 
antennae;  lower  border  strongly  rounded.  Vertex  somewhat  tumid  at  the  sides,  but 
little  in  the  middle,  forming  a  straight,  rather  broad,  transverse  ridge,  depressed  In 
the  middle,  whose  ends  are  swollen  and  thrust  considerably  forward ;  portion  in  front 
of  the  ridge  slightly  tumid  and  separated  from  the  ridge  by  a  slight  sulcation,  and 
from  the  front  by  a  similar  one.  Eyes  very  large  and  very  full,  naked.  Antennae  in- 
serted vyith  their  anterior  half  in  the  middle  of  the  summit,  separated  by  a  space 
nearly  equal  to  the  diameter  of  the  second  antennal  joint;  scarcely  longer  than  the 
abdomen,  composed  of  forty-one  joints,  thickened  a  little,  and,  excepting  on  the  club, 
slightly  expanded  on  the  inner  side  at  their  tips,  the  termin.al  ten  or  eleven  forming 
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the  depressed  cylindrical  chit),  wlilcli  is  more  tliaii  tliree  times  as  broad  as  tlie  stalk, 
not  more  than  two  and  a  half  times  lnn>:er  tlian  liroad,  sutispatiilate,  well  rounded, 
largest  on  tlie  fourtli  joint  from  tlie  tip,  tlie  last  two  joints  facing  soniewliat  outward 
and  forniini;  a  liroadlv  rounded  apex.  I'alpi  very  minute,  slender,  reaching  the  middle 
of  the  front  of  tlie  eye,  rather  thinly  fringed  with  very  long,  erect  hairs. 

Prothoracic  lobes  obsolete.  Patagia  small,  slightly  arched,  flat,  the  base  circular, 
bearing  a  posterior  lobe,  whose  apex  is  scarcely  narrower  than  its  base,  one-third  as 
broad  as  the  base,  very  slightly  curved  outward,  the  tip  bluntly  pointed. 

Fore  wings  (41:  1)  nearly  twice  as  long  as  broad,  the  costal  margin  a  very  little 
bowed,  but  rather  flattened  along  the  middle,  the  outer  border  scarcely  concave,  but 
at  the  two  extremities  receding  a  little  to  round  oil' the  angle,  the  general  direction  at 
an  angle  of  li.")"^  with  tlie  general  course  of  the  costal  mai'gin ;  inner  border  straight. 
First  superior  subcostal  branch  arising  somewhat  beyond  tlie  middle  of  tlie  outer  two- 
thirds  of  the  upper  margin  of  the  cell ;  second  scarcely  more  tlian  half  way  from 
hereto  the  apex  of  the  cell;  third  at  the  apex;  and  fourth  at  a  little  more  than  two- 
fifths  way  from  the  apex  of  the  cell  to  the  outer  margin  of  the  wing.  Cell  three- fifths 
the  length  of  the  wing,  and  fully  three  and  one-half  times  longer  than  broad.  At  the 
origin  of  the  fourth  median  hr.ancli  tlie  main  vein  is  raised  above  the  continuation  of 
its  basal  half  by  slightly  more  tlian  the  width  of  the  last  median  interspace  at  its  base. 
Cross  vein  connecting  median  and  submedian  near  the  base  directed  straight  down- 
ward. 

Hind  wings  with  the  costal  margin  considerably  and  roundly  expanded  next  the 
base,  beyond  very  slightly  convex;  outer  margin  very  strongly  crenulate,  divided  by 
the  tail  at  the  tip  of  the  upper  median  nervule  into  two  portions ;  the  upper  has  a 
general  straight  direction,  at  an  angle  of  about  110°  with  the  costal  border,  the  angle 
rounded  ofi"  like  the  creuulations ;  the  tail  is  exceedingly  long,  equal,  slender,  bluntly 
rounded  at  tip.  as  long  as  the  normal  portion  of  the  upper  median  nervule;  the  lower 
portion  is  also  straight  and  bent  at  right  angles  to  it;  just  beyond  the  lowest  median 
nervule  it  is  rounded  ofl"  and  recedes  abruptly,  to  the  distance  of  an  interspace  and  a 
half,  and  then  proceeds  on  its  course ;  the  inner  angle  is  rounded  ofl"  and  the  inner 
border  nearly  straight.  Subcostal  nervure  very  strongly  curved  between  the  bases  of 
the  first  and  second  nervures ;  vein  closing  the  cell  considerably  shorter  than  the  dis- 
tance between  the  bases  of  the  second  and  third  median  nervules. 

Fore  tarsi  slightly  longer  than  the  femora  and  more  than  a  third  longer  than  the 
tibiae ;  middle  femora  somewhat  longer  than  the  tarsi  and  more  than  a  third  longer 
than  the  tibiae;  hind  femora  scarcely  shorter  than  the  fore  femora  and  flve-sixths  the 
length  of  the  middle  pair ;  middle  tarsi  a  little  shorter  than  the  front  tarsi  and  about 
four-fifths  the  length  of  the  hinder  pair.  Femora  fringed  all  over,  excepting  above, 
with  a  thin,  rather  long  brash  of  delicate  hairs.  Tibiae  armed  beneath  on  either  side 
with  a  row  of  distant,  not  very  long  but  slender  spines,  the  inner  row  forking  into  two, 
directed  toward  either  side  of  the  base  of  the  inner  spur;  above,  on  either  side,  with 
similar  single  rows ;  spurs  rather  short  and  slender,  the  inner  scarcely  longer.  First 
joint  of  tarsi  scarcely  equalling  the  three  succeeding  together,  the  second,  third  and 
fifth  about  equal,  the  fourth  a  very  little  smaller,  all  armed  beneath  on  either  side 
with  a  row  of  frequent,  rather  long  and  very  slender  spines,  the  apical  ones  of  each 
joint  a  little  longer  and  stouter;  aiiovewith  much  more  infrequent  and  much  slenderer, 
smaller  spines,  vaguely  arranged  in  four  rows ;  claws  long  and  very  slender,  delicately 
heeled  at  the  extreme  base  below,  a  little  compressed,  straight,  and  equal  until  close 
to  the  tip,  which  tajiers  to  a  delicate  point  and  is  curved  a  little  downward  ;  paronychia 
and  pulvilli  wanting. 

Eighth  abdominal  segment  of  male  produced  mesially  above  to  a  very  broad,  de- 
pressed, subquadrate,  broadly  truncate  tooth,  bearing  centrally  an  equally  long  but 
slender  spine,  bifid  and  only  slightly  deelivant  at  tip,  the  middle  prong  t'le  longer. 
Valves  tumid,  ovate,  pretty  regularly  rounded,  longer  than  broad,  each  bearing 
within,  subparallel  to  the  outer  margin,  a  denticulate  ridge  and  a  long,  central  spine, 
directed  towards  its  counterpart.  • 
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Egg.  Siihspherical.  about  a  fmii-th  broader  tliaii  high,  tho  upper  curve  slightly 
depressed  above  over  a  broad  area,  the  base  broadly  truncate,  fully  as  broad  as  the 
heif^ht.     Surface  uniformly  broken  into  faint,  minute,  polygonal  cells. 

Caterpillar  at  birth.  Head  almost  if  not  quite  wholly  free,  transversely  subquad- 
rate,  rounded  a  little  above  and  rather  flattened  in  front,  broadest  below.  First 
thoracic  segment  much  larger  than  the  head,  the  body  increasing  in  size  to  the  third 
thoracic  segment,  beyond  wliicli  it  tapers,  at  first  more  rapidly  than  afterwards,  so  that 
the  shape  is  nmch  as  in  maturity  ;  the  body  is  cylindrical,  not  augulated,  and  is  furnished 
with  a  laterodorsal  series  of  tubercles,  scarcely  higher  than  broad,  one  to  a  segment 
on  the  third  thoracic  and  first  to  tenth  abdominal  segments ;  the  first  and  last  three  are 
largest  and  all  are  provided  with  three  or  four  rather  long  hairs,  the  centi-al  longest, 
all  forked  near  the  tip  and  the  forks  nearly  at  right  angles  to  each  other;  there  is  a 
similar  lateral  series  from  the  second  thoracic  to  the  ninth  abdominal  segments  inclu- 
sive, bearing  only  a  single  bristle,  also  forked  ;  and  a  suprastigniatal  series  on  the  same 
segments  bearing  several  subeqnal  simple  bristles ;  similar  papillae  with  simple  hairs 
occur  on  the  second  thoracic  segment  where  tliey  are  subdorsal  and  small,  and  on  the 
first  thoracic  at  the  outer  limits  of  the  osmaterial  mouth  where  they  are  conspicuous 
and  compound ;  and  there  is  also  an  infrastigmatal  series  on  all  the  segments  of  small 
warts  bearing  simple  hairs.     Legs  and  prolegs  of  medium  length. 

Mature  caterpillar.  Head  moderately  large,  snbquadrate,  domed,  subtruncate 
below,  broadest  just  below  the  middle,  the  sutures  scarcely  depressed  except  at  summit 
and  there  cousiderably,  the  front  appressed,  scarcely  convex,  the  cheeks  full  below,  the 
surface  smooth  and  glistening,  very  sparsely  furnished  with  minute  hairs  on  minute 
tubercles.  Triangle  almost  as  broad  as  high,  but  reaching  half  way  up  the  front. 
Antennae  with  the  first  joint  very  broad  and  short,  low  and  conical,  the  second  a 
mere  ring,  the  third  cylindrical,  slender,  four  times  as  long  as  broad,  with  an  apical 
ta))ering  arcuate  bristle  half  as  long  again,  the  fourth  minute.  Ocelli  six  in  num- 
ber, five  in  a  cluster,  of  which  four  are  equidistant  on  the  strongly  curving  arc  of  a 
quadrant  of  which  the  fifth  is  the  centre,  while  the  sixth,  slightly  smaller,  lies  on  the 
inferior  aspect  of  the  head  as  far  below  the  cluster  as  the  height  of  the  cluster  itself. 
Clypeus  scarcely  emarginate.  Labrum  of  moderate  size,  strongly  and  roundly  and 
rectangularly  emarginate.  Mandibles  massive  with  entire  convex  edge.  Last  joint 
of  maxillary  palpi  minute,  the  penultimate  larger  than  usual,  cylindrical,  nearly  twice 
as  long  as  broad. 

Body  bulky,  bloated  and  tuberculate  anteriorly  on  the  second  and  third  thoracic  and 
first  abdominal  segments,  largest  on  the  third  tlioracic,  again  enlarged  a  very  little  on 
the  eighth  and  ninth  abdominal  segments,  the  body  between  gently  tapering  with  tol- 
erably well  marked  incisures  and  smooth.  The  tubercles,  which  are  coriaceous,  are 
confined  to  slightly  elevated,  transverse  ridges  on  the  third  thoracic  and  first  abdomina\ 
segments :  and  similar  ridges  but  hardly  tuberculate  and  much  less  conspicuous  are 
found  on  the  dorsal  portion  of  the  fifth  and  sixth  and  at  the  posterior  edge  of  the  eighth 
and  ninth  abdominal  segments.  The  body  is  practically  naked,  but  has  microscopic  hairs 
sparsely  scattered  and  is  adorned  with  variegated  patches  and  blotches  and  saddles  of 
darker  and  lighter  colors.  Spiracles  moderate,  oblong  ovate,  with  sharp  but  stout 
bounding  ridges.  Legs  small,  tlie  front  pair  much  smaller  than  the  otliers,  the  claws 
with  a  large  iDasal  tubercle.     Prolegs  very  stout  and  fleshy,  hardly  tapering. 

Chrysalis.  Very  compact,  not  more  than  three  times  as  long  as  broail ;  in  general, 
the  anterior  extremity  subtruncate,  the  posterior  conical.  Viewed  laterally  the  chry- 
salis is  nearly  straight,  slightly  curved  downward  posteriorly,  the  anterior  half  with 
almost  perfectly  parallel  straight  upper  and  under  surfaces,  reaching  from  just  behind 
the  ocellar  and  mesonotal  processes  to  the  end  of  the  third  abdominal  segment ;  in 
front  the  anterior  extremity  is  nearly  straight  and  forms  only  a  little  less  than  a  right 
angle  with  the  inferior  surface  and  as  much  more  than  a  right  angle  witli  tlie  superior; 
but  the  trigonal  mesonotal  tubercle  is  produced  forward  and  upward  so  as  to  disturb 
the  angle  at  this  poiut.  and  the  ocellar  prominences  to  a  less  degree  at  their  angle. 
Vie\ve<l  from  above  the  ocellar  prominences  project  forward  and  outward  with  a  deep 
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and  rounded  excision  between  tlicni,  tlio  luiid  iinil  tlmriix  iis  fur  n?*  the  tm.iftl  wing 
tubercle  widen  witli  ii  };riulnal  luul  rejjular  curve,  beyond  wliicli  tlie  body  broadens 
still  to  a  very  sii^lit  decree  n»  far  us  tlie  end  of  tlic  third  alnloniinal  !ic(;nient,  and  tlien, 
almost  as  gnuluniiy.  dindidshes  to  the  narrow  truncate  tip.  The  oceilar  tut)ercles  are 
small,  triijuetral,  slislitly  compressed,  tlie  narrowest  face  inferior,  tlie  superior  riilge 
carinate.  The  inesonotni  tul)ercle  is  larger,  rather  prominent,  tri<inetrai.  the  narrowest 
face  posterior,  all  tlie  rid;;es  carinate  ;  the  basal  wing  tnberrle  is  compressed  and  carinate 
in  a  direction  sulipnrallel  to  tin-  lateral  carinae  of  the  niesoiiotal  tubercle.  These  lateral 
carinae  continue  as  distinct  carinae  to  tlie  extreme  base  of  the  Inferior  wing-cases,  the 
narrow  belt  of  which  they  then  traverse  witli  almost  eiiual  distinctness  to  the  extremity 
of  tlie  third  abdominal  segment,  then  bend  in  their  course  and  run  straiglit  to  the  lower 
lateral  angles  of  the  creniaster;  in  this  latter  portion  of  their  course  they  are  less  dis- 
tinct than  in  the  other  and  sometimes  subobsoletc.  The  anterior  carina  of  the  nieso- 
notal  tubercle  also  extends  as  a  distinct  carina  as  far  as  the  liead,  and  there  is  a  dorsal 
carina  over  the  remainder  of  the  thorax,  obsolete  on  the  metathorax.  .\11  these  carinae 
are  distinct  and  sharp,  and  a  similar  distinct  and  siiarp  carina  is  found  over  the  entire 
abdomen  running  with  a  broad  arcnation  from  the  upper  lateral  angles  of  the  cremaster 
to  the  metathorax ;  liere  and  at  the  posterior  extremity  they  are  laterodorsal,  but  upon 
the  middle  of  tlie  abdomen  they  are  supralateral  and  they  cross  the  metathorax  so 
obliquely  as  to  be  subdorsal  at  its  anterior  edge.  Fainter  and  lower  carinae  are  also 
found  running  from  the  basal  wing  tubercle  over  the  wing,  marking  tlie  course  of  tiie 
median  nervure,  and  above  connecting  the  same  tubercle  w  ith  the  anterior  base  of  the 
mesonotal  tubercle.  There  is  a  series  of  oblique  and  sometimes  arcuate  carinae  on 
the  sides  of  the  second  to  seventh  abdominal  segments,  midway  between  the  carinae 
already  mentioned  and  the  spiracles,  running  on  each  segment  from  above  backward 
and  downward.  The  anterior  margins  of  the  same  abdominal  segments  are  also  cari- 
nate to  a  greater  or  less  degree,  marking  on  the  movable  segments  the  limit  to  wliich 
the  segment  can  be  closed,  and  there  is  on  all  abdominal  segments  just  before  the  pos- 
terior border,  most  distinct  upon  those  bearing  spiracles,  a  thread-like  carina.  Cre- 
master tetraquetral,  depressed,  tapering,  all  the  four  ridges  carinate.  The  booklets 
occupy  only  the  apical  field,  the  stalk  slender,  cylindrical,  straight  only  on  the  basal 
half,  beyond  strongly  curved,  enlarging,  gradually  at  first,  apically  into  a  transverse, 
appressetl,  recurved  Mange  three  times  as  wide  as  the  stalk,  and  at  the  apically  recurved 
angles  triangularly  produced.  Spiracles  oblong  obovate.  crateriform,  the  edges  dis- 
tinct and  carinate ;  the  prothoracic  spiracle  semilunar,  of  varying  height.  Surface  of 
body  delicately  corrugate  and  more  minutely  punctate  with  greater  or  less  distinctness. 
Tongue  case  reaching  exactly  the  end  of  the  superior  wings ;  the  antennae  falling  just 
short  of  this. 

This  genus  of  swallow-tails  is  verj'  numerous  in  species  and  has  its 
home  in  tropical  America.  Two  species,  however,  are  known  from 
Europe  and  western  Asia  between  the  30th  and  55th  parallels.  In 
America  it  is  very  abundant  in  the  Antilles,  Central  America  and  the 
northern  coast  of  South  America  byt  has  not  been  found  south  of  the 
tropics,  while  in  North  America,  at  Ica.st  in  the  eastern  half  of  the  conti- 
nent, one  species  readies  40°  X.  Lat.  and  has  lieen  found  on  the  confines 
of  New  England. 

The  butterflies  are  very  elegant  in  fonn  ;  they  are  among  the  smallest 
of  swallow-tails  and  merit  that  appellation  more  than  others,  each  hind 
wing  being  provided  witii  a  single  apjieiidage,  often  of  excessive  length. 
Their  wings  are  yellow  or  greenish  yellow  but  often  more  than  half  black, 
being  heavily   bordered  and    profusely    barred   witii   transverse,    tapering 
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8tri[)cs,  often  traversing  l)i)th  wings  Ijut  mast  abundant  in  the  cell  of  the 
fore  wings  ;  the  hind  wings  generally  have  a  red  spot  or  ocellus  at  the 
anal  angle  and  the  under  surface  differs  from  the  upper  less  than  usual, 
even  upon  the  outer  half  of  the  hind  wings.  The  antennae  have  a  strongly 
curved  club  and  are  shorter  than  in  the  other  New  England  genera.  They 
are  also  peculiar  for  the  shortness  of  the  legs  and  particularly  of  the  middle 
and  hind  tibiae  and  the  tarsi  of  the  middle  leg. 

The  insects  are  many  brooded  and  hibernate  as  chrysalids.  The  earlier 
and  late  ofenerations  of  those  that  are  best  known  differ  from  each  other 
and  one  at  least  of  the  species  is  polymorphic  and  presents  a  remarkable 
history  which  will  be  found  in  detail  below.  The  buttei-flies  are  generally 
very  numerous  in  individuals  ;  "they  all  frequent  the  open  country.  The 
tropic^al  species  congregate  in  immense  numbers  to  imbibe  the  moisture  on 
the  humid  margins  of  lakes,  rivers  and  muddy  places   generally"  (Bates). 

Thev  "have  a  low  rapid,  imsteady  flight,  generally  amongst  the  scat- 
tered Ijrushwood  on  the  skirts  of  forests  or  in  old  neglected  plantations  ; 
they  take  long  circuits,  returning  after  the  lapse  of  a  few  minutes  in  the 
same  direction  and  often  in  precisely  the  same  track  they  have  just  passed 
over"  (Doubleday). 

The  European  I.  podalirius,  according  to  Mejer Diir,  is  found  in  Switzer- 
land to  the  height  of  3000  feet  and  is  rather  an  inhabitant  of  hilly  and 
mountainous  regions  than  of  the  lowlands  ;  it  has  a  magnificent  sailing 
flight. 

The  eggs  are  laid  singly  upon  the  upper  surfaces  of  leaves,  and  hatch 
in  a  week  or  less  ;  the  caterpillars  feed  separately,  principally  on  Anona- 
ceae  and  Rosaceae  and  make  no  attempt  at  concealment ;  they  are  extremely 
offensive  from  the  odor  emitted  by  the  osmateria,  although  Lacordaire 
says  that  I.  podalu-ius  exhales  an  odor  of  musk  (Ann.  soc.  ent.  France,  ii : 
383).     The  chrysalids  hang  for  about  a  fortnight. 

The  metamorphoses  of  several  species  are  known.  The  eggs  are  green 
in  color,  spheroid  in  shape,  about  one  millimetre  high,  with  no  secretion 
upon  them.  The  caterpillars  at  birth  are  cylindrical  but  largest  in  front 
and  bear  several  rows  of  warts,  larger  in  front  and  behind  than  in  the 
middle,  each  of  which  bristles  with  a  number  of  diverging  needles,  some 
of  which  are  widely  forked  at  tip,  a  remarkable  peculiarity  rarely  found 
among  arthi'opods.*  The  mature  cater])illars  are  naked,  largest  at  the 
hindmost  thoracic  segment  and  taper  toward  each  end  ;  their  osmateria 
are  of  unusual  length  and  their  body  is  ornamented  with  transverse  stripes 
or  rows  of  small  spots,  the  most  conspicuous  of  which  are  on  the  anterior 
portion  of  each  segment. 

*Souie  Sphiugidiie  in  their   earliest   stase  (or  this  feature,  and  similar  structures  are 

have  the  caudal  honi  biHd  at  tip.     Reaumur  known    in    the  subfamily  Diaspinae   among 

figures  a  sawfly     larvae    with   bifld    spines.  Coecidao,  and  in   the  early  staires   of  certain 

some  carboniferous  myriapods  are  remark.able  Crustacea. 
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The  chrvsnlidti  arc  rcniarkal)Ic  amon{»  North  American  types  tor  their 
short,  hhint.  compact  form  and  tor  the  very  sligiit  advance  of  the  ocellar 
proiuinonces  ;  anteriorly  indeed  tiiey  iiave  a  snhtrnncate  appearance  vvliilc 
behind  tiie  posterior  lialt'  of  tiie  ai)domen  is  conical  ;  slight,  scarcely  raised 
ridges  course  longitudinally  and  obliquely  over  the  body,  which  is  more 
uniform  in  color  than  in  any  other  of  our  genera,  and  usually  of  a  pea- 
green  hue. 


EXCURSUS    XLVIII.—THE    BUTTERFLY    IN    ANCIENT   LIT- 
ERATURE AND  ART*     BY  C.    II.    B. 


Tlic  liiiUerfly  the  ancient  Grecians  made 

The  soul's  (air  emblem,  and  its  only  name — 

I?nt  of  the  soul,  escaped  the  slavish  trade 

Of  mortal  life!— For  in  this  earthly  frame 

Our's  is  the  reptile's  lot,  much  toil",  much  blame, 

Manifold  motions  makin<?  little  speed. 

And  to  deform  and  kill  the  things  whereon  \xc  feed. 

■  COLERIHGE. —PsycAe 

Thk  earliest  known  mention  of  the  butterfly  is  in  a  Chinese  stoi-y  be- 
lonsjing  to  the  sixth  century  before  Christ.  In  it  is  related  how  Tschwang- 
sang  dreamed  that  he  was  a  butterfly,  and  was  told  by  his  teacher,  Lao-tze, 
in  explanation,  that  at  the  time  of  chaos  he  had  been  a  white  butterfly 
whose  sold,  after  its  body  had  been  swallowed  by  the  phoenix,  lived 
on  and  appeared  anew  on  earth  in  the  form  of  Tschwang-sang."  (Step- 
hani.) 

In  Greek  literaturef  the  butterfly  first  appears  in  the  writings  of  Aris- 
totle, who  says  that  buttei-flies  are  born  from  caterpillars,  caterpillars  from 
cabbage  leaves  ;  he  describes  the  chrysalis,  noting  the  fact  that  it  moves  when 
touched  and  also  speaks  of  the  eg^,  not  however  as  an  egg,  but  as  a  hard 
substance,  liquid  within,  which  is  produced  by  butterflies  ;  he  also  men- 
tions the  antennae.  Aristotle  speaks  of  transformations  in  other  insects,  l)ut 
Theophrastus  in  one  place  says  such  changes  are  seen  in  butterflies 
only.     Plutarch  speaks  briefly  of  this  three-fold  form  of  life  in  caterpillar, 

•This  sketch  is  taken  mainly  from  a  de-  are  also  due  to  all  who  have  kindly  helped  me 
tailed  account  of  the  butterfly,  given  by  Ste-  by  advice  or  explanations.  C.  H.  B. 
phani  in  the  Comptc-rcndu  of  the  St.  Peters-  fThe  butterfly  apparently  does  not  occur 
burg  Archeolosrical  Commission.  He  ha-s  in  the  Egyptian  hieroglyphs,  "but  in  a 
been  for  the  most  part  closely  followed,  but,  as  mural  painting  in  the  British  Museum,  ob- 
it was  necessary  to  condense  his  descriptions,  taincd  from  Thebes,  there  may  be  seen  almost 
I  have  found  it  impracticable  to  acknowledge  a  plague  of  butterflies."  This  painting 
by  quotation  marks  my  indebtedness  to  him.  has  been  assigned  to  the  eighteenth  or 
For  the  Psyche-myth  I  have  used  Collignon's  nineteenth  dynasty  (A.  S.  Murray,  Academy, 
interesting  essay  in  the  same  way.  Mythankc:  xviii :  14). 

IS8 
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chrysalis  and  butterfly.  In  Nicander  the  (jxlXaiva  is  mentioned  which 
"flutters  round  the  lamp"  and  the  scholiasts  annotate  "the  <f)u\aiva  ia 
caUed  -^vx^  with  us  ;  (f)dXaiva  is  a  Rhodian  name."  Hesychius  cautiously 
defines  a  chrysalis  as  spnmg  "some  say"  from  a  caterpillar.  The  words 
yfrvx'j  and  papilio  like  the  German  schmetterling,  mean  moth  as  well  as 
butterfly,  and  Ovid's  "papilione"  in  the  following  lines  (Ov.  M.,  15,  376) 
is  a  moth  : — 

Quaeque  solent  canis  frondes  intexei-e  filis 

Agrestes  tineae,  res  observata  colonis, 

Ferali  mutant  cum  papilione  figuram. 
Bottiger  translates  "ferali  papilione"  as  "selbst  sich  sengendem  schmet- 
terling,"  suicidal   buttei-fly   one  might   say.      Similar  lines   attributed  to 
Lactantius  describe  cocoons  seen  among  rocks.      (De  Phoenice,  107)  : — 

Ac  velut  agrestes,  cum  filo  ad  saxa  tenentur, 
Mutari  tineae  papilione  solent. 

Pliny  mentions  the  "papilio"  seven  times  in  his  Natural  History,  mean- 
ing by  the  word  in  four  of  these  places  moth.  He  gives  an  interesting 
description  of  the  silk-worm  and  tlie  formation  of  its  cocoon,  of  the  bee- 
hive moth  and  the  means  of  destroying  it,  a  subject  which  was  treated  by 
Aristotle  and  Columella  before  him.  A  curious  passage  is  that  where  he 
says,  "the  moth  (papilio)  that  is  seen  fluttering  about  the  flame  of  a  lamp 
is  generally  reckoned  in  the  number  of  noxious  medicaments  ;  its  bad  ef- 
fects are  neutralized  by  the  agency  of  goat's  liver."  In  two  of  the  remain- 
ing passages  he  borrows  freely  from  Aristotle,  but  he  carries  the  origin 
of  the  butterfly  back  to  "the  dew,  which  settles  upon  the  cabbage  leaf  in 
spring,  and  is  thickened  by  the  action  of  the  sun."  After  romance,  a  bit 
of  fact  from  the  same  author  is  welcome.  "There  are  some  who  look 
upon  the  appearance  of  the  butterfly  as  the  surest  sign  of  spring,  because 
of  the  extreme  delicacy  of  that  insect.  In  this  present  year,  however,  in 
which  I  am  penning  these  lines,  it  has  been  remarked  that  the  flights  of 
buttei-flies  have  been  killed  three  several  times  by  as  many  returns  of  the 
cold."  (Bohn's  translation.)  Tertullian  in  speaking  of  different  animals 
as  opposed  in  their  nature  to  different  elements  says,  "In  like  manner, 
those  creatures  are  opposite  to  water,  which  are  in  their  nature  dry  and 
sapless  ;  indeed  locusts,  butterflies  and  chameleons  rejoice  in  droughts." 
(P.  Holmes's  translation.) 

We  have  seen  that  the  word  -^vxV'  meaning  butterfly,  first  occurs  three 
hundi-ed  and  fifty  years  B.  C,  but  ip-v^v,  the  soul,  is  imagined  with  wings 
in  the  time  of  the  Homeric  poems  ;  since  in  II.  xxii :  362,  Od.,  xi :  222, 
the  i^iipj^jj  is  spoken  of  as  flying  away.  Finally  in  an  epigram  by  Me- 
leager  (Anth.  Pal.,  xii :  132)  there  is  a  play  upon  the  double  meaning  of 
the  word : — 
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Ou  <Toi   TavT    ej3o(oi',  "^vx'l'   ''"'   Kvirpiv,  oKuxrn, 

U)   Bvcrep(o<;,  l^<o  ■n-vKi/a  ■jrpoanrrafievr} ; 
ovK  e^ocov  ;    elXiv  ae  Trdyt],      ri  fiinrju  evl  Secr/iot? 

(TTraipei';  ;    ai/To-i    Epci)<;  ra  Tnepd  aov  BeBeKei', 
Kal  a-  iiTi  TTvp   koTqcre,   fj,vpoi<i  B'  eppave  Xlttottvow, 

BcoK€   Be  BiijfdxTrj   BuKpva  6epp,d  Tneiv. 
a   yfrvyi]  ^apvp.o\6€,   ail  B  dpri  fikv  eK  •7ivp'o<;  aWr], 

dpTt  B  di'ayjrvxeK,   Trvevfi    dvaXe^afievtj. 
T(    K\aut,<i  ;    Tov   dreyKTOv   or    ev  koXttoictiv  '  EpcoTa 

€Tpe<j>e'i,   OVK   j}Bet.<;,   w?  eV!   trot  TpicfyeTo  ; 
OVK  fjBei<;  ;    vvv  yvoidt,   KoKoiv  dWay/xa  Tpo^eiwv, 

TTvp  dfia   Kal  ylrv)^pap   Be^afievrj  '^iova. 
avTf)  Tavd'   e'tXov  •    <l)ipe  tov  irovov.     a^ia  iraffyei^ 

oiv  eBpat;,   otttw  Kaiofievr]  fieXiri. 

Here  yfrv)(^t'],  or  the  human  soul,  is  personified  and  is  suffering  for  her 
love  to  Eros  who  torments  her,  but  her  outward  form  is  that  of  a  butterfly 
caught  fast  in  birdlime. 

The  infrequent  mention  of  buttei-flies  by  ancient  authors  contrasts  strik- 
ingly with  the  frequency  of  theu-  appearance  in  ancient  art.  "The  myth 
of  Psyche,"  says  Collignon,  "was  consecrated  by  art  nearly  four  centuries 
before  Apuleius  gave  it  a  literary  form."  Stephani,  who  thinks  that  the 
Psyche  myth  originated  nearly  three  centuries  later,  gives  the  same  date, 
250  B.  C,  as  that  of  the  first  representation  of  the  buttei-fly  in  art.  "It 
is  seen  in  a  sardonyx-cameo  set  in  a  massive  gold  ring  which  was  found  in 
a  grave  on  the  peninsula  of  Taman  in  1877.  It  represents  Eros  stretch- 
ing out  his  hand  to  catch  a  buttei-fly  which  flutters  before  him  at  a  slight 
distance  fl-om  the  ground."  Stephani  describes  the  butterfly  in  art  as  :  the 
child  of  natiu-e  ;  the  representative  of  vital  energy  common  to  all  objects 
and  having  almost  always  a  prophylactic  object ;  a  type  of  the  human  soul ; 
and,  in  connection  with  Eros,  Aphrodite  and  other  divinities,  a  ty])e  of  the 
loving  human  soid.  He  cites  many  examples  of  the  first  class,  the  oldest 
being  found  in  two  series  of  Roman  copper  coins.  In  one  series  the  butter- 
fly is  seen  alone  ;  in  the  other  a  bunch  of  grapes  is  added  to  it ;  they  belong 
to  the  time  of  the  second  Punic  war,  218  B.  C.  A  few  of  the  silver  coins 
of  Rhodos,  on  which  the  buttei-fly  is  seen,  may  be  almost  as  old ;  but  the 
greater  part  of  them  must  be  assigned  to  the  first  or  second  centuries  B.  C. 
Roman  gold  and  silver  coins  on  which  butterflies  occur  belong  to  the  last 
century  B.  C.  :  on  a  gold  denarius  issued  19  B.  C.  a  crab  is  seen  which  is 
trying  to  catch  a  buttei-fly  with  its  pincers ;  on  a  silver  denarius  a  butterfly 
is  seen  sitting  on  a  lituus  ;  there  are  also  other  silver  denarii  on  which  a 
butterfly  alone  is  seen. 

Engraved  stones  of  the  time  of  the  Roman  emperors  show  a  butterfly 
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hovering  over  a  rose,  several  buttei-flies  poised  on  an  ear  of  wheat. 
In  a  fresco  a  butterfly  is  seen  fluttering  near  some  strawberries  and  figs, 
while  from  either  side  a  bird  approaches.  A  butterfly  on  a  grape  vine, 
seen  on  a  marble  pillar,  which  must  be  considered  as  a  funeral  niomuiicnt, 
belongs  to  the  same  class,  and  so  do  buttei-flies  that  a  bird  is  about  to 
attack ;  several  funeral  urns  in  Montfaucon's  Antiquite  Expliquee  show 
examples  of  this  sort.  In  a  sepulchral  cippus  of  the  Villa  Borghese  a 
youth  is  seen  surrounded  l)y  a  monkey,  a  dog,  a  bird  and  a  butterfly  ;  the 
butterfly  sits  on  his  right  hand,  while  a  second  butterfly  close  by  is  being 
devoured  by  a  bird,  and  a  third  seems  to  flutter  among  the  leaves  of  a  shrub. 
This  stone  shows  us  that  the  butterfly  was  cherished  and  tended  by  boys 
and  girls  as  a  pet. 

Examples  of  the  second  class,  where  the  butterfly  represents  vital  energy, 
are  seen  in  precious  stones  that  were  worn  as  amulets.  On  an  amethyst 
a  butterfly  is  seen  sitting  on  a  great  human  eye  ;  on  a  carnelian  an  actor 
with  a  mask  is  seen  ;  on  one  side  of  him  is  a  horn  of  plenty,  on  the  other  a 
butterfly.  On  seven  engraved  stones  the  butterfly  is  seen  in  connection 
with  the  peacock,  whose  tail  was  considered  as  an  emblem  of  blossoming 
meadows.  In  five  of  these  stones,  the  peacock  drives  the  butterfly,  which 
is  attached  by  a  double  thread,  and  in  one  place  two  ears  of  corn  are  sprout- 
ing out  of  the  ground  before  the  bird  ;  in  a  sLxth  stone  the  butterfly  carries 
the  great  bird  on  its  back.  In  a  Herculaneum  fresco  a  grifiin,  whose  use  on 
amulets  is  well  known,  is  seen  driven  by  a  butterfly.  In  a  tomb  lately 
discovered  at  Mycenae,  little  gold  disks  with  butterflies  engraved  on  them 
were  found.  The  specimens  of  pottery  in  this  grave  were  so  rude,  that  it 
was  at  first  thought  to  belong  to  a  time  1200  years  B.  C.,  butan  examina- 
tion of  all  its  contents  makes  it  seem  probable  that  it  is  a  tomb  of  Goths 
who  were  for  a  time  at  Mycenae,  who  adopted  the  Greek  custom  of  burying 
various  objects  with  the  dead,  and  added  to  their  own  pottery  articles 
belonging  to  the  spoils  they  had  accumulated.  These  disks  were  doubtless 
attached  to  garments  and  served  not  only  the  purpose  of  ornamentation, 
but  had  the  same  prophylactic  object  that  amulets  have.  A  sard  on  which 
a  butterfly  is  added  to  a  horn  of  plenty,  a  dolphin,  a  rudder  and  a  globe 
is  doubtless  a  sailor's  amulet. 

Among  the  representations  of  the  butterfly  as  the  type  of  the  human  soul, 
the  Capitoline  sarcophagus  takes  the  first  place.  In  it  Minerva  places  a 
clearly  defined  butterfly  on  the  head  of  the  newly  created  being.  A  bronze 
medallion  coined  in  the  time  of  Antoninus  Pius  shows  the  same  scene,  though 
the  butterfly  cannot  be  clearly  distinguished.  On  funeral  monuments  a 
butterfly  fluttering  over  a  corpse,  a  skeleton  or  a  skull  is  also  a  type  of 
the  soul.  An  interesting  monumental  relief  which  is  now  in  the  Palazzo 
Ricardi  in  Florence  shows  a  funeral  pyre,  several  persons  standing  around 
it,  and  a  butterfly  rising  above  the  flames.     A  terra-cotta  slab,  now  lost, 
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showed  a  sepiiK'linil  altur  on  whicli  a  fire  appeared  to  burn  ;  over  tlie  altar 
fluttered  a  butterfly,  and  before  it  stood  a  woman  pouring  a  libation.  In 
connection  with  this  a  monument  found  in  Spain  has  great  interest ;  it 
bears  an  inscription  beginning 

"Ilaeredibus  mando  etiam  cincre[m]  ut  .  .  .  volitet  mens  cbrius  papilio." 
and  doubtless  means  that  his  heirs  were  to  make  a  lil)ati()n  at  his  grave, 
80  that  'Muy  butterfly  may  fly  away  satiated." 

Roman  engravers  loved  to  depict  philosophers  in  their  meditations  on 
death  and  the  life  beyond  by  representing  them  with  a  skull  or  skeleton 
before  them  and  a  butterfly  hovering  over  it.  In  a  scene  on  an  engraved 
stone,  where,  beneath  a  pig,  two  Erotes  are  quarreling  over  a  butterfly, 
CoUignon  sees  "'a  very  realistic  symbol  of  the  spiritual  and  material  life." 

The  buttei-fly  as  a  type  of  the  loving  human  soul  pictures  oftener  the 
sufferings  than  the  pleasures  of  love.  Biittiger  thinks  that  the  Greeks 
may  have  fancied  tlie  many  moths  that  gathered  around  the  torches  of  Eros, 
in  festivities  celebrated  at  night,  to  be  souls  of  maidens  in  love,  burning^ 
themselves  at  the  torch  of  the  god  of  love.  In  the  Villa  Maffei  two 
Erotes  are  seen  burning  a  buttei-fly  over  their  crossed  torches,  while  their 
heads  are  turned  away  as  in  grief;  this  may  represent  the  purification  of 
the  soul,  through  sufixjring,  in  love.  On  a  carnelian  stone  Eros  is  seea 
with  a  hammer  and  a  large  nail  crucifying  a  butterfly.  In  St.  Petersburg, 
'•on  a  sardonyx  vase,  which  is  engraved  in  relief,  a  bride  is  seen,  while 
three  buttei-fly  scenes  show  the  kingdom  of  love ;  in  one,  Eros  pursues  a 
butterfly  with  his  torch,  in  a  second  he  is  driving  in  a  mussel  shell  drawn 
by  two  butterflies,  in  the  third  he  is  shooting  with  his  bow  at  a  butterfly 
that  hovers  above"'  (Bottiger).  The  pleasures  of  love  are  sometimes  de- 
picted, as  when  Eros  kisses  a  butterfly.  Occasionally  Eros  is  seen,  with. 
hands  bound  behind,  suffering  in  his  turn,  and  the  butterfly  is  sometimes 
present,  endeavoring,  Stephani  thinks,  to  loosen  the  bands  that  confine  her 
master.  The  word  i^v)(r],  like  the  Latin  anima,  was  used  as  a  term  of  en- 
dearment by  lovers.  Gems  and  rings  given  as  love  tokens  often  bore  the 
inscription  : — 

yfrv)(^>l,  KaXt),  '^V)(_i],  ^Irv^rj   (roi)  Beiva^. 
Soul,  beautiful  soul,  soul  (of  so  and  so). 

There  are  other  stones  corresponding  to  these,  on  which  only  a  butterfly 
and  a  person's  name  are  engraved. 

The  pleasures  and  sutt'erings  of  love  are  often  portrayed  by  Psyche  in 
maiden  form,  sometimes  with  and  sometimes  without  butterfly  wings. 
Collignon  says  that  Psyche  is  only  the  last  of  a  series  of  forms  attributed 
to  the  soul  by  Greek  artists.  In  painted  vases  the  different  emotions  of 
the  soul  are  expressed  by  little  winged  genii,  flying  by  the  side  of  the  per- 
son whose  emotions  their  attitudes  express.  A  terra-cotta  bas-relief  found 
at  Milo  shows  the  soul  of  the  gorgon  taking  the  form  of  an  etSwXoi'  as  it 
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leaves  the  bodj' ;  it  is  still  half  caught  in  the  bust  whence  it  emerges.  On 
painted  vases  the  following  types  are  found  :  1.  The  soul  has  the  form  of 
a  little  hoplite  fluttering  near  the  dead  warrior,  showing  on  a  small  scale 
the  man  as  he  looked  when  living.  2.  It  is  seen  as  a  bird  with  a  human 
head,  or  simply  as  a  bird.  An  epigram  of  the  anthology  shows  Plato  as 
an  eagle  on  a  tomb  looking  at  the  sky.  3.  The  e'iSoyXov  has  only  a  distant 
resemblance  to  a  human  body  ;  a  little  winged,  slight  figure  without  consis- 
tency, it  flutters  near  the  stela  of  the  dead  man  in  many  Athenian  leky- 
thoi.  Byzantine  art  has  continued  the  tradition  of  Paganism  ;  in  the 
Death  of  the  Virgin,  seen  in  all  Byzantine  churches,  Christ  holds  in  his 
arms  the  soul  of  the  Virgin,  a  little  white-clad  flgure,  in  which  a  Christian 
translation  of  the  e't'BaXov  is  easily  recognized. 

The  myth  of  Psyche  is  depicted  in  a  long  series  of  statues,  engraved 
stones,  funeral  bas-reliefs  and  Christian  monuments.  Psyche  is  tortured 
by  Eros,  who  burns  her  with  his  torch  ;  she  stands  with  her  hands  bound 
behind  her  ;  she  falls  at  his  feet  in  a  supplicating  attitude  ;  and  she  is  held 
closely  in  his  embrace.  In  some  funeral  bas-reliefs  Psyche  is  associated 
in  the  Prometheus-myth  with  the  allegory  of  birth  and  death.  In  the  sar- 
cophagus of  the  Bourbon  Museum,  she  is  led  up  to  the  newly  finished 
being  whom  she  is  to  animate,  and  turns  her  eyes  away  from  the  body  ex- 
tended before  her  with  a  gesture  of  repulsion.  On  the  Capitoline  sai- 
cophagus  the  subjects  are  arranged  with  perfect  symmetry  :  in  the  middle, 
Prometheus  models  the  figure  of  a  man,  whom  Athene  animates  by  plac- 
ing a  butterfly  upon  his  head  ;  further  on,  the  man  has  just  died  ;  fi'om  his 
extended  body  the  butterfly  flies  away  ;  a  funeral  genius  and  a  veiled 
woman  are  present ;  in  the  background  are  the  three  fates.  On  each  side 
of  this  central  part  the  subject  continues  symmeti'ically  :  on  the  right, 
Hermes,  conductor  of  eouls,  leads  Psyche  away  ;  on  the  left  she  is  reunited 
to  Eros,  whom  she  embraces.  A  mural  fresco  in  Pompeii,  described  by 
CoUignon,  depicts  Psyche  with  her  hands  bound  behind  her  back,  held  by 
an  Eros,  another  Eros,  wearing  buttei'fly  wings,  bui'ns  her  with  two 
torches,  a  third,  flying  above  Psyche,  pours  upon  her  the  contents  of  a 
vase  ;  both  on  the  left  and  on  the  right  of  the  group  stands  a  figure  whose 
face  is  hidden.  Otto  Jahn  points  out  the  striking  analogy  between  this 
fresco  and  the  epigram  by  Meleager,  cited  above. 

CoUignon  thinks  that  Psyche  represents  the  immortality  of  the  soul,  as 
a  dogma,  on  Christian  monuments,  and  as  a  poetic  fancy,  on  some  Pagan 
bas-reliefs.  Stephani  thinks  tiiat  the  subject  was  a  favorite  one  on  early 
Christian  monuments,  because  Psyche  and  Eros  are  often  represented  as 
idealized  children,  and  Christians  were  to  become  like  children.  He  also 
says  "no  one  will  doubt  that  the  custom  of  using  the  group  (that  of  Eros 
and  Psyche  embracing  each  other)  on  funeral  monuments  has  been  caused 
by  the  belief  that  a  corresponding  enjoyment  in  the  life  beyond  would  be 
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insurcil,  tluuugh  pictures  of  tliis  sort,   to  tlie   persons   resting  in   these 
graves. 

We  see  that  the  butterfly  first  appears  in  classic  literature  in  the  fourth 
century  B.  C. ,  with  no  symbolic  meaning,  but  simply  as  an  insect.  A 
hundred  years  later  it  is  found  on  coins,  alone  and  in  connection  with  natu- 
ral objects,  still  evidently  without  symbolic  meaning.  Two  hundred  years 
later,  about  GO  B.  C.,*  we  see  in  an  epigram  of  Meleager  that  tiie  butter- 
fly has  now  become  a  type  of  the  soul,  and  "the  first  works  of  art  in 
which  this  idea  is  clearly  to  be  seen  all  date  from  times  succeeding  the 
beginning  of  the  Christian  era"  (Stephani).  Stephani  calls  attention  to 
the  fact  that  the  three-fold  existence  of  the  butterfly  is  emphasized  by 
ancient  authors,  and  says  that  it  received  the  name  yjrvx'h  life,  because 
"the  ancients  believed  that  vital  energy,  which  they  called  yfrv^V,  reveals 
itself  in  the  butterfly,  througli  the  three  very  different  forms  which  it  suc- 
cessively takes,  much  more  strikingly  than  in  all  other  organisms."  We 
notice  in  many  interesting  works  of  art  the  prophylactic  power  ascribed  to 
the  butterfly  ;  we  see  its  use  as  a  pet  name  ;  and  we  follow  it,  now  sym- 
bolizing the  soul,  through  the  drama  of  creation,  trial  and  death ;  while  in 
some  representations  of  Psyche,  the  butterfly- winged  maiden,  we  are  car- 
ried with  tlie  released  soul  to  a  world  where  it  is  reunited  to  the  divine 
love. 
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IFHICLIDES  A  J  AX— The  zebra  swallow-taU. 


[The  zebra  swallow-tail  (Gossc);  the  autumnal  ajax  (Abbot).] 


Papilio  caudatus  carolinianus  Cate.'ib., 
Nat.  hi.st.  Carol.,  ii :  100,  jil.  100(1743);— 
Eisenb.-Licht.-Knorr,  Calesb.  abbild..  100.  pi. 
100  (1777). 

Papilio  ajax.  Linn.,  Syst.  nat.,462  (1758);— 
Jabl.-Herbst,  Natunsyst.  ins.  schniett.,  iii:144- 
146,  pi.  42,  figs.  5-6  (1788) ;— Borkh.,  Eur. 
schmett.,  i:  112-113.  249-250  (1788); —Vill., 
Linn,  entoin.,  ii:2,  pi.  4,  fi;;.  1  (1789);— Abb., 
Draw.  ins.  Geo. Brit.  Mus.,  vi:  10,  figs.  14,  15; 
xvi:21,tab.  78  (ca.  1800)  :—Pal.-Beauv.,  Ins. 
Afr.  Am6r.  70-71,  pi.  Lep.  2,  figs.  2,  2  (1805); 
—God.,  oncycl.  mSth.,  ix :  19,52-53(1819);— 
Chenu-Liic,  Encycl.  hist.  nat..  Pap.,  fig.  1 
(1853) ;— Edw.,  Butt.  N.  Am.,  i  (1871);  Can. 
ent.,  vii:  233-aiO  (1875);  xiv:  26-28  (1882); 
Psyche,  iii;  3-C,  15-19  (1880);  Am.  nat.,  xv: 
868-869  (1881)  ;-Meld.,  Ann.  mag.  nat.  hist., 
(4),  xii :  301-307  (1S73) ;— Pagenst.,  Verh.  nat. 
med.  ver.  Heidelb.,  u.  i.,  i:  108-109,  111-112 
(1874) ;  — French,  Kep.  ins.  111.,  vii:  135-136 
(1878);  Butt.  east.  U.  S.,  84-80  (1886);— 
Middl.,  Rep.  ins.  III.,  x:  74  (1881);— Grub., 
Jen.  zeitschr.  naturw.,  xvii :  473-474,  pi.  7, 
tigs.  16-19  (1884) ;  ibid.,  xviii:  881  (1884) ;  Pap., 
iv :  88, 188,  pi.  2,  figs.  16-19  (1884) . 

IphicUdes  ajax  Hiibu.,  Verz.  bek.  schmett.. 
82(1816);- Scudd.,  Proc.  Bost.soc.  nat.  hist., 
xvi:  117-119  (1874);  Am.  nat.,  viii:  257-266 
(1874) ;  Butt.,  141,  154,  169-174,  304,  figs.  145- 
147  (1881);— Meld.,  Ann.  mag.  nat.  iiist.,  (4) 
xiv: 239-240  (1874). 

Papilio  protesilaus  var.  p.,  Liun.,  Mus. 
Lud.  lJlr.,200  [Aur.,  Lep.  Mus.  Ulr.  reg.,  30 
(1882)]  (1764). 

Papilio  antilochus  God.,  Encycl.  mcth., 
ix :  20,  55  (1819). 

Figured  also  by  Seligm.,  Saraml.  ausl.  vogel, 
pi.  67  (1749);— Abb.,  Draw.  ins.  Geo.  Bost. 
soc.  nat.  hist.,  Oemler  coll.,  pi.  2;  Gray  coll., 
pi.  42  (ined.) ;  Glov.,  111.  N.  A.  Lep.,  pi.  2,  fig.  1 
(3  figs.) ;  pi.  27,  figs.  4,  8;  pi.  A,   fig.  3  (ined.). 


IPniCLIDES  AJ.VX  MARCELLUS. 
Tlic  early  spring  form. 

Papilio  marcellus  Cram.,  Pap.  e.\ot.,  ii:  4, 
149,  pi.  98,  figs.  F,  G  (1779) ;— Luc.,  Pap.  39- 
40  (1838). 

Papilio  ajax  Smith-Abb.,  Lep.  ins.  Geo.,  i: 
7-8,  pi.  4  (1797) ;— Boisd.-LeC,  hip.  Amir. 
sept.,4-S  (1829);— Boisd.,  Spec.  g(;n.,  1:258-259 
(1869) ;— Doubl.,  Arc.  ent.,i :  61  (1845) ;— Dutr., 
Stett.  ent.  zeit.,  xv:  142-143  (1854) ;— Feld., 
Spec.  Lep.  hue.  descr.,  15,  60  (1864). 

Papilio  ajax  var.  umlshii  Edw.,  Butt. 
N.  A.,  Pa)),  i  (1871)  ;-Mundt,  Can.  ent.,  xv: 
87-89  (1883). 

Papilio  ajax  subvar.  abbottii  'Edvf.,  Butt. 
N.  A.,  Pap.  1  (1S71) ;— Mundt,  Can.  ent.,  xv:  87- 
89  (1883). 

TPHICLIDKS  AJAX  TELAMONIDBS. 

The  late  spring  form. 

Papilio  telanionides  Feld.,  Spec.  Lep. 
hue.  descr.,  15,  59-60  (1864);  Reise  Nov.,  Lep., 
i :  60-61  (1865). 

Papilio  ajax  Boisd.-LeC,  LSp.  am^r.  sept., 
pi.  1  (1829). 

Papilio  ajaxvar.  telanionides  Edw.,  Butt. 
N.  A.,  i,  Pap.  ii  (1871). 

IPHICLIDES  A.JAX  AJAX. 

The  summer  form. 

Papilio  ajax  Esp.,  Eur.  schmett.,  iii :  2-4,  pi. 
51,  fig.  1  (1777). 

Princeps  heroicus  ajax  Hiibn.,  Samml. 
exot.  schmett.,  i,  Lep.  i.  Pap.  ii,  Gent,  ii, 
Prin.  A,  her.  a  (1806-19). 

IphicUdes  ajax  Hiibn.,  Samml.  exot. 
schmett.,  text  [unpaged]  (1806-19). 

Papilio  marcellus  Boisd.,  Spec.  g6n.,  i:2.57- 
258(1836) ;— Boisd.-LeC,  Li5p.  amfir.  sept.,  8-11, 
pi.  2  (1829);— Doubl.,  Arc.  ent.,  i :  61  (1845);— 
Feld.,  Spec.  Lep.  hue.  descr.,  1.5,  .59  (1864). 

Pathysa  marcellus  Reak.,  Proc.  ent.  soc. 
Philad.,  iii:  504  (1865). 

Papilio  ajax  var.  marcellus  Edw.,  Butt. 
N.  A.,  i.P.ap.  iii:(l.S71). 


Alexander.  . . .  There  is  among  the  Greeks 

A  lord  of  Trojan  blood,  nephew  to  Hector; 

They  call  him  Ajax. 

Cressida.  Good :  and  what  of  him? 

Shakespeare.—  Troilus  and  Cressida. 
En  van  perCu  I'avertigueron 
Li  parpaioun  que  la  vegu6ron. 

yiiRmo.— Mistral. 

Imago  (15:  11).  Head  covered  with  straight,  bristling  hairs  on  the  front,  where 
they  are  as  long  as  the  width  of  the  eye,  thicker  and  longer  than  on  the  summit  of  the 
head ;  they  are  black,  excepting  in  a   iviir  of  .straight,  longitudinal,  lateral  streaks. 
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which  just  include  the  autenuae  and  just  fail  of  reaching  the  outer  edge  of  the  head, 
diver^iing  from  each  otlier  as  they  pass  backward ;  the  band  of  either  side  broadens  in 
passing  posteriorly  and  originates  at  tlie  very  bottom  of  t!ie  front,  where  it  is  distinct, 
but  along  the  front  is  bordered  by  a  fringe  of  dark  hairs  whii-li  partially  conceals  it; 
behind  the  eye  is  a  very  slender  border  of  white  scales,  and  beneatli  all  the  hairs  are 
of  this  color,  with  a  slight  yellowish  tinge;  palpi  pure  white  throughout.  Antennae 
uniform  dnll  orange  luteous,  the  under  surface  of  the  clul),  especially  toward  the  tip, 
slightly  infuscated,  and  the  ui)per  surface,  especially  next  the  sides  and  toward  the  tip, 
sometimes  similarly  atVected.     Tongue  piceous  tliroughout. 

Thorax  black  above,  covered  with  erect,  delicate,  moderately  long,  pale  greenish 
hairs,  which  become  less  erect,  more  delicate  and  longer  behind,  the  front  half  with  a 
pair  of  pale  greenish  yellow  stripes,  the  continuation  of  those  on  the  head,  broadening 
and  becoming  fainter  as  they  pass  backward,  covering  the  patagia  and  terminating  at 
their  tip.  Beneatli,  the  thorax  is  black  with  a  broad,  longitudinal  stripe  of  Islack  hairs 
extending  from  behind  the  eyes  next  the  extreme  base  of  the  wings  to  the  side  of 
the  abdomen,  the  hairs  faintly  gray-tipped  on  the  prothorax.  Beneath  this  white  with 
a  greenish  yellow  tinge,  but  along  the  median  ventral  line,  between  the  coxae,  covered 
again  and  densely  with  black  hairs.  Legs  very  pale  green,  the  femora  covered  exte- 
riorly with  white  hairs,  the  base  interiorly  with  black  hairs;  the  tibiae  faintly  and  the 
joints  of  the  tarsi  more  conspicuously  tipped  with  pale  castaneons;  spines  black; 
claws  reddish,  spurs  pale  green,  tipped  with  pale  reddish ;  claws  reddish,  pale  next  the 
base,  a  little  dark  at  the  tip. 

Wings  above  blackish  brown  with  a  sllglit  purplish  tone,  marked  with  broad,  trans- 
verse, dull  whitish  stripes  with  a  faint,  greenish  yellow  tinge.  Fore  wings  with  the 
costal  margin  moderately  and  almost  uniformly  arched  but  with  the  basal  fifth  and 
apical  fourth  a  little  more  strongly  than  elsewhere;  apex  rather  abruptly  rounded 
giving  a  subfalcate  appearance;  outer  margin  gently  and  uniformly  convex  above  the 
middle  of  the  subcosto-median  interspace,  a  very  little  more  prominent  in  the  J  than 
in  the  $  ;  below  this  nearly  or  quite  straight  with  a  slight  fulness  next  the  tip  of  the 
lowest  median  nervule  ( $  ) ,  or  very  broadly  and  slightly  convex  ( <? ) ;  lower  outer 
angle  stiuarely  rounded;  inner  margin  slightly  excavated,  but  full  next  the  tip  of  the 
internal  nervure.  The  transverse  stripes  are  as  follows  :  next  the  base  but  not  reach- 
ing it  one  slender  and  more  or  less  curving,  extending  from  the  inner  margin  where  it  is 
broadest  and  about  as  broad  as  the  eyes  to  the  costal  nervure,  along  whose  inner 
edge  it  turns  and  follows  with  whitish  flecks  to  about  as  great  a  distance  from  the 
base  of  the  wing  as  half  the  width  of  tlie  cell ;  its  inner  edge  is  well-defined  throughout, 
its  outer  powdery;  all  the  other  stripes  have  somewhat  powdery  edges,  but  the  outer 
of  the  tjands  crossing  the  cell  less  than  the  others ;  the  second  band  likewise  crosses 
the  entire  wing,  excepting  that  it  does  not  cover  the  costal  edge  and  is  generally  fringed 
on  the  inner  border  with  dark  scales;  it  is  broad,  its  interior  border  a  little  convex, 
opening  outwardly,  terminating  below  at  the  tip  of  the  internal  nervure,  rarely  just 
within  it,  above  midway  between  the  base  of  the  costal  border  and  the  upper  interior 
limit  of  the  band  above  the  interior  base  of  the  middle  median  interspace ;  the  outer  limit 
of  the  band  is  straight  or  nearly  so  and  terminates  below  just  within  the  middle  of  the 
inner  border,  above  midway  tietween  the  base  of  the  costal  margin  and  the  middle  of 
the  black  band  which  wholly  or  partially  divides  the  pale  bands  surmounting  the  middle 
median  interspace ;  the  next  baud  is  but  a  narrow,  straight,  or  slightly  sinuous  or 
curved  stripe — sometimes  but  a  powdery  trace  crossing  the  cell  transversely  and  divid- 
ing equally  the  dark  band  which  separates  the  pale  band  just  described  from  the  next 
beyond ;  this  is  a  very  broad  band  crossing  the  entire  wing,  like  the  first  broad  band 
described  and  with  the  same  exception;  it  is  divided  above,  in  the  cell,  into  two,  by  a 
black  stripe  which  sometimes  crosses  the  entire  cell,  equal  in  width  to  the  two  pale 
bands  thus  formed  at  its  side,  but  generally  narrows  as  it  passes  downward,  and  not 
infrequently  passes  but  half  or  two-thirds  way  across  the  cell,  its  terminal  portion 
heavily  powdered  witli  pale  scales,  both  its  interior  and  exterior  border  usually  curved 
slightly,  opening  baseward ;  the  Interior  border  of  this  broad,  pale  band  which  crosses 
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the  wing  is  a  little  irregular,  showing  a  tendency  to  encroachments  of  the  black  along  the 
nervures,  but  in  general  preserves  a  nearly  straight  course  almost  parallel  to  the  outer 
limit  of  the  inner,  broad,  pale  band,  though  generally  approaching  it  a  little  more  closely 
next  the  inner  than  next  the  costal  margin ;  the  exterior  limit  of  the  band  shows  a 
similar  tendency  to  encroachment  on  the  part  of  the  black,  especially  above  the  median 
nervnre,  but  as  a  whole  it  is  slightly  curved,  opening  inward ;  its  lower  termination  is 
as  far  from  the  tip  of  the  submedian  nervule  as  the  width  of  the'pale  belt  at  this  point ; 
its  upper  crosses  the  base  of  the  second  superior  subcostal  nervule.  Beyond  this  are 
two,  short,  narrow  stripes :  the  first  and  longest  is  slender,  passes  from  next  the 
costal  border  to  the  upper  median  nervule,  above  is  as  broad  as  or  slightly  narrower 
than  the  upper  limit  of  one  of  the  forks  of  the  broad,  pale  belt,  narrows  below  nearly 
to  a  point,  has  its  borders  usually  straight,  and  is  sometimes  broken  into  spots  by  the 
presence  of  flecks  along  the  nervules  it  crosses ;  beyond  this  the  principal  superior  sub- 
costal interspace  is  crossed  by  a  narrow,  sublunulate,  transverse  spot,  midway  between 
the  last  mentioned  stripe  and  the  submarginal  series  of  luuules  to  be  described ;  this 
series  is  composed  of  spots  which  are  more  or  less  lunulate  below,  quadrate  and 
transverse  above,  forming  a  continuous,  nearly  straight  belt,  subparallel  to  the  outer 
border,  broken  only  by  the  distinctly  black  nervules,  and  extends  downward  from  the 
third  superior  subcostal  nervule;  its  exterior  border  usually  presents  a  uniform  gentle 
curve  opening  outward  as  far  as  the  middle  median  nervule,  the  exterior  edge  of  each 
spot  curving  slightly  and  opening  outward,  from  the  upper  median  nervule  downward  ; 
the  whole  is  distant  from  the  outer  border  by  the  width  of  an  interspace  in  the  middle 
of  the  band,  more  than  that  above,  less  below;  the  extreme  width  of  the  band  is  no 
greater  than  the  upper  portion  of  the  stripe  just  outside  the  cell ;  below  the  upper 
median  nervule  it  begins  to  narrow,  and  in  the  medio-submedian  interspace  seldom  shows 
more  than  a  very  slender,  broadly  curved,  powdery,  lunulate  streak.  Occasionally  the 
extra  cellular  markings  of  the  under  surface  are  faintly  marked  above.  Fringe  black, 
rather  obscurely  and  irregularly  white  tipped.  Hind  wings  with  the  costal  border  very 
strongly  and  rather  regularly  arched  next  the  base,  beyond  gently  and  very  regularly 
convex;  outer  margin,  above  the  middle  of  the  upper  median  interspace,  uniformly 
deeply  and  abruptly  crenate,  the  crenations  forming  nearly  right  angles,  the  general 
direction  of  the  whole  straight  and  lying  at  an  angle  of  about  125^'  with  the  apical  half 
of  the  costal  margin ;  tail  nearly  as  broad  as  an  interspace,  and  so  long  that  its  tip  is 
as  far  from  its  base  as  is  the  middle  of  the  cell ;  rest  of  inner  border  gently  crenulate 
at  right  angles  to  the  upper  portion ;  inner  border  with  nearly  the  whole  of  its  apical 
fourth  greatly,  abruptly  and  roundly  excavated.  Wing  traversed  by  two  oblique,  pale 
stripes  and  one  transverse  pale  stripe,  which  are  all  continuous  with  those  of  the  front 
■wings,  when  both  are  naturally  expanded;  the  first  is  a  narrow,  uniform,  white  stripe, 
scarcely  affected  by  greenish  yellow,  which,  crossing  the  extreme  base  of  the  wing,  runs 
midway  between  the  inner  border  and  the  median  nervure,  at  first  distinct,  beyond  the 
middle  of  the  wing  powdery  and  gradually  losing  itself  a  little  way  beyond  in  the  gray- 
ish fiecking  of  this  part  of  the  wing ;  the  ne.xt  is  a  broadband  with  rather  distinct  edges, 
the  inner  border  of  which  is  straight  or  slightly  curved,  opening  outward,  extending 
from  the  costal  margin  just  beyond  the  tip  of  the  precostal  vein,  and  directed,  as  far 
as  half-way  across  the  cell,  straight  toward  the  base  of  the  lower  median  nervule;  then 
curving  slightly  outward  it  continues  parallel  to  this  nervure,  and  just  outside  of  it 
to  the  middle  of  the  basal  two-thirds  of  the  interspace,  where  it  curves  around  to  meet 
the  opposite  border  and  partially  loses  itself  in  the  powdering  beyond ;  the  exterior 
border  of  the  band,  starting  from  the  costal  border,  runs  nearly  parallel  to  the  interior 
border  but  gradually  approaches  it  in  the  least  degree,  crossing  the  subcostal  nervure 
at  its  first  divarication ;  the  outer  band  is  more  nearly  transverse  and  crosses  the  wing 
midway  in  position  and  direction  between  the  previous  band  and  the  outer  border ;  next 
the  costal  margin  it  is  of  equal  breadth  with  the  former  but  it  narrows  more  rapidly, 
with  nearly  straight  borders  and  terminates  at  the  middle  of  the  medio-submedian  inter- 
space, or  occasionally  at  the  lower  subcostal  ner\Tile,  with  a  rounded  extremity  similar 
to  that  of  the  previous  band.     The  central  parts  of  the  wing  are  rather  heavily  pow- 
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clered  with  pale  bluish  scales,  giving  a  grayish  blue  effect,  in  a  limited  field,  the  exterior 
border  of  >Yliicli  follows  a  bent  curve,  runniiis  from  the  exterior  edge  of  the  outer 
pale  band  to  the  middle  of  the  lower  median  nervule  and  thence  at  right  angles  toward 
the  inner  border,  to  meet  which  more  directly  it  curves  wlien  it  has  reached  the  middle 
of  tlie  submedio-internal  interspace ;  the  interior  limit  of  the  powdery  space  is  nearly 
marked  by  the  extremity  of  the  cell,  though  it  extends  along  the  edges  of  the  pale  bauds 
nearly  or  quite  to  their  midtlle.  Separated  but  slightly  from  this  powdery  space  in  the 
medio-submedian  interspace,  and  from  tlie  excavation  of  the  inuer  border  by  its  own 
width  is  a  bright  carmine  broad  lunule,  generally  extending  tlie  whole  width  of  the 
interspace,  broader  next  the  inner  border  tlian  upon  the  opposite  side,  occasionally 
margined  above  very  slightly  with  a  whitish  decking,  and  sometimes  accompanied  by 
a  few  clustered  carmine  scales  in  the  lower  median  interspace,  which  occasionally 
become  enlarged  into  a  spot,  which  at  its  greatest  becomes  half  as  large  as  the  primary 
spot,  with  its  interior  edge  on  a  line  with  the  exterior  edge  of  the  major  spot.  There 
is  a  submarginal  series  of  large  and  distinct  whitish  lunules  in  all  the  interspaces 
above  the  tail,  on  the  side  next  the  costal  margin  broadest,  and  having  their  middle  on 
a  line  with  the  previous  part  of  the  outer  margin,  the  upper  one  slender  and  powdery, 
the  lower  subtriangular.  In  corresponding  places  in  the  two  lower  median  interspaces, 
but  a  little  further  from  the  margin,  Umulate  powdery  spots  of  rather  pale  blue,  the 
inner  the  larger  and  surmounted  by  a  second  powdery  lunule  of  gi-eenish  yellow  scales, 
which  is  but  the  [jrolongation  of  a  pale  yellow  spot  which  edges  rather  broadly  the 
excavation  of  the  inner  border;  the  tail  is  broadly  bordered  with  lioary  white  scales, 
so  broadly  as  to  unite  and  cover  the  whole  of  the  terminal  portion  (sometimes  the  ter- 
minal fourth)  and  which  gradually  narrows  until  it  unites  as  a  mere  line  with  the  yel- 
lowish edging  of  the  crenations  of  the  inner  border ;  yet  the  whole  tail  has  a  black 
fringe,  excepting  the  extreme  tip;  the  hollows  of  the  crenations  of  the  outer  border 
are  narrowly  edged  with  pale  yellow,  a  color  common  to  the  fringe  at  these  points, 
though  at  the  nervure  tips  it  is  broadly  interrupted  with  black. 

Beneath  ; /ore  toui^s  with  the  ground  color  dull  brown,  the  markings  of  the  upper 
surface  repeated,  with  the  following  exceptions  and  additions :  the  slender  basal  pale 
stripe  reaches  to  the  extreme  base  of  the  wing,  and  crosses  the  costal  nervure  to  the 
mai'gin,  like  the  other  bands;  the  other  bands  are  more  clearly  defined,  even  the  dark 
patch  dividing  the  central  pale  band  scarcely  showing  any  signs  of  a  powdery  edge ; 
separated  from  and  nearly  parallel  to  the  interior  edge  of  the  submarginal  stripe,  and 
just  touching  the  tips  of  the  two  previous  shorter  stripes  is  a  slender,  somewhat 
irregular  and  unequal  pale  striga,  extending  from  the  costal  margin  to  the  lowest 
median  nervule,  presenting  the  appearance  of  a  rubbed  line,  as  if  the  scales  had  been 
removed.  Hindinngs  with  the  ground  color  scarcely  so  dark  as  above,  especially  in  the 
upper  half  of  the  wing,  with  markings  similar  to  those  of  the  upper  surface  but  with 
some  conspicuous  additions :  the  narrow  basal  pale  stripe  is  distinct  and  equal  and 
reaches  nearly  to  the  carmine  spot ;  the  middle  pale  band  is  similar  to  that  of  the 
under  surface,  but  is  less  obscured  by  the  powdering  near  the  tip ;  the  same  is  true  of 
the  outer  band,  which  rarely  fails  also  of  reaching  the  median  nervules ;  the  black 
band  formed  between  these  two,  however,  is  enlivened  by  a  series  of  narrow,  equal, 
transverse,  gently  curved,  subcoutinuous,  carmine  stripes,  crossing  the  middle  of  the 
band  in  the  upper  half  of  the  wing,  extending  from  the  costal  edge  to  the  next  to  the 
lower  median  nervule,  and  excepting  the  uppermost,  bordered  interiorly  by  a  similar 
pure  white  stripe,  which  is  as  broad  as  the  carmine  in  all  but  the  median  interspaces; 
the  spots  above  the  lower  subcostal  nervure  usually  form  one  continuous  series,  and 
those  below  another,  but  the  latter  are  often  disconnected ;  between  the  subcostal 
and  median  nervures,  the  white  stripe  borders  the  outer  limit  of  the  cell  and  is  thus 
wholly  in  the  outer  half  of  the  dark  band,  and  the  interior  limit  of  the  carmine  patch 
of  the  middle  median  interspace  is  on  a  line  usually  with  tlie  exterior  edge  of  the 
similar  spot  in  the  interspace  above;  the  carmine  spots  of  the  upper  surface  are  re- 
peated, that  of  the  lowest  median  interspace  as  distinct  and  nearly  as  large  as  the 
other,  forming  an  inverted  lunule,  and  both  are  brofidly  edged  interiorly  with  pure 
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■white,  the  inner  the  less  distinctly.  The  submarginal  liinules  of  the  upper  surface, 
both  yellow  and  bine,  are  repeated  beneatli  but  more  conspicuously,  the  yellow  lunules 
usually  extending  to  the  border,  and  followed  above  in  each  interspace  Ijy  a  similar 
transverse  bar.  which  unites  itself  more  or  less  distinctly  to  the  lunule  of  the  inter- 
space above,  with  which  it  is  nearly  or  quite  aligned;  in  the  upper  median  interspace, 
however,  it  is  formed  of  powdery  yellow  scales;  the  blue  lunules,  though  powdery, 
are  much  more  distinct  than  above,  and  are  usually  edged  above  with  hoary;  and 
these  too,  are  surmounted  at  a  short  distance  by  strongly  bowed,  powdery  lunules  of 
pale  yellowish  green,  that  of  the  lower  median  interspace  corresponding  to  that  above, 
and  lilie  it  united  to  a  yellow  spot  at  the  angle  of  the  excavated  inner  border.  Midway 
between  the  inner  carmine  spot  and  the  extremity  of  its  interspace  is  a  delicate  trans- 
verse bar  of  blue  scales  ;  the  powdering  of  the  median  area  is  more  diftused  and  scat- 
tered than  above,  and  the  hoary  bordering  of  the  tails  seldom  extends  more  than  half 
way  toward  their  base;  the  costal  edge  is  clay  yellow  at  the  summit  of  the  outer  pale 
band ;  the  markings  of  the  outer  edge  find  the  fringe  are  as  above. 

Abdomen  black,  the  sides  with  a  broad,  superior,  longitudinal,  whitish  stripe  and  a 
narrower  inferior  one,  united  to  the  upper  on  the  last  segment,  but  immediately  pre 
vious  to  that  broadened  and  divided  longitudinally  in  halves,  by  a  slender  black  line, 
which  crosses  four  or  Ave  segments ;  the  black  band  between  the  upper  and  lower  pale 
lateral  bands  is  continuous  with  the  black  tlioracic  band  which  hugs  the  base  of  the 
wings  beneath.  Clasps  of  male  (35 :  26-29)  yellowish  white,  edged  with  lilack,  the 
denticulate  ridge  parallel  to  outer  margin  slight,  the  denticles  line  and  small,  above 
connected  with  a  horizontal,  thin,  high  and  straight  lamina,  running  toward  the  upper 
base,  itself  denticulate  on  the  inner  edge;  from  near  the  connection  of  the  two,  and 
supported  by  the  latter,  springs  a  slightly  down-curved,  long  and  tapering  spine, 
directed  toward  its  fellow  on  the  opposite  valve ;  while  at  the  lower  extremity  of  the 
arcuate  denticulate  ridge  arises  a  thin  and  slight,  vertical,  triangular,  pointed  lamina. 

IPHICLIDES  AJAX  MARCELLUS. 


Measuremeuts  iu  millimetres 

MAI.ES. 

J-EMALES. 

Smallest. 

Aver.ige. 

Largest. 

38.25 
13.6 

10.25 
8.2 

Smallest.  Average. 

Largest. 

34.25 
13. 
9.5 

8. 

36.25 

13. 

10. 

8. 

1      39. 
12.75 
10. 
8.6 

antennae 

hind  tibiae  and  tarsi. . 
fore  tibiae  and  tarsi . . 

Length  of  tails,  $  14.4-16.8  ram. ;  average,  14.4  mm. 

1PHICI.IDB8  AJAX  TELAM0NIDE8. 


MALES. 

FEMALES. 

Measurements  in  millimetres. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

37. 
12.1 
9.5 

8. 

38. 
12.5 

8.5 

39. 
13. 

10. 

8.8 

39. 

12.75 
9.6 
8.25 

hind  tibiae  and  tarsi  .. 
fore  tibiae  and  tarsi .. 

Length  of  tails,  S  18.i5-20;  average,  19  mm. ;  9  ,  16.25  mm. 

IPHICLIDES  AJAX  AJAX. 


Measurements  in  millimetres. 
Length  of  tongue,  16.5  ram. 


MALES. 


Smallest.  Average.  Largest. 


Length  of  fore  wings 45. 

antennae 13.5 

hind  tiljiae  and  tarsi 11. 

fore  tibiae  and  tarsi '  8.75 


45.5 

13.25 

10.5 

9. 


47. 

13.6 

10.5 

9. 


Smallest.  Average.  Largest, 


40.5 
12.6 
10.6 
8.25 


43. 
13.2 
10.6 
8.75 


45.5 
14.6 

9.75 


Length  of  tails,  S  26-28.25  mm. ;  average,  27.76  mm.     9 ,  23-28  mm. ;  average,  26  mm. 
Described  from  32  i  ,  6  9  ,  of  which  more  than  half  were  I.  a.  ajax. 
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Dimorphic  forms.  The  above  description  is  ilnnvii  up  entirely  from  I.  a.  ajax. 
I.  A.  MARCF.i.i.rs  ditlVrs  from  it  in  tlie  folloAving  points:  tlic-liristlins;  liairs  on  tlic  front 
of  the  licad  and  the  softer  liairs  of  the  thorax  arc  noticeably  longer  and  more  profuse. 
Fore  wings  with  the  costal  border  more  gently  convex,  excepting  toward  the  apex, 
which  is  more  abrnptly  curved  downward ;  outer  margin  of  $  with  two  exceedingly 
slight,  convex  curves  divided  by  the  middle  of  the  upper  median  interspace;  of  the  ? 
the  same,  but  even  less  conspicuously  so.  Tail  of  hind  wings  no  broader  than  half  an 
interspace,  and  if  doubled  back,  the  tip  not  reaching  the  tip  of  the  cell.  As  to  the 
markings  of  the  upper  surface,  the  paler  bands  are  noticeably  broader,  the  black 
stripes  crossing  the  cell  of  the  fore  wing  occasionally  stopping  at  the  subcostal  ncrv- 
ure  instead  of  extending  to  the  nnirgin,  and  the  black  stripe  dividing  the  upper  part  of 
the  outer  broad  band  sometimes  reduced  to  a  mere  patch.  Some  sign  may  usually  be 
seen  of  the  extra  white  stripe  of  the  upper  surface ;  on  the  hind  wings  the  two  car- 
mine spots  are  almost  invariably  of  equal  size,  always  connected  and  but  little  or  not  at 
all  constricted  at  the  point  of  union,  forming  a  sinuous  bar;  occasionally  traces  of  the 
other  carmine  spots  of  the  lower  surface  may  be  seen  above  ("subvar.  abbottii"  of 
Edwards) ,  but  the  white  stripe  next  the  inner  border,  on  the  other  hand .  has  become  but 
a  powdery  streak.  Beneath,  the  mtirkings  scarcely  difler  from  their  appear.ance  in 
I.  a.  telamonides,  unless  it  be  in  the  slightly  greater  extent  of  the  pale  markings,  and 
especially  of  the  broad  areas. 

I.  A.  TELAMONIDES  ditfers  fi'om  the  typical  I.  a.  ajax  in  the  following  particulars  ;  the 
projecting  hairs  ou  the  front  of  the  head  as  also  those  ou  the  thorax  are  slightly 
longer.  Fore  wings  with  the  costal  border  less  regularly  arched,  being  rather  less 
full  in  the  middle  and  more  curved  in  the  apical  third ;  the  outer  margin  of  the  $  is 
almost  straight  above  the  middle  median  nervule,  below  which  it  falls  off  a  little;  in 
the  ?  there  is  a  slight  fulness  to  the  lower  half,  but  otherwise  it  does  not  differ  from 
the  $ .  In  the  hind  wings  it  differs  only  in  the  tail,  which  is  scarcely  more  than  half  as 
broad  as  an  interspace  and  if  doubled  upon  itself  the  tip  would  not  reach  the  second 
divarication  of  the  median  nervure.  As  to  the  coloration  of  the  wings,  the  general 
effect  of  the  upper  surface  is  lighter,  from  a  slightly  increased  breadth  to  all  the  pale 
markings,  while  at  the  same  time  their  boi-ders,  especially  above  the  median  nervure, 
are  better  defined  in  both  wings.  Upon  the  hind  wings,  the  second  carmine  spot  in  the 
lowest  median  interspace  is  never  absent  and  is  usually  almost  as  large  as  the  outer 
one,  in  the  form  of  a  round  spot  or  a  reversed  lunule,  ordinarily  combined  with  the 
outer  spot  to  form  a  sinuous  band  constricted  in  the  middle.  The  hoary  scales  which 
border  the  tail  seldom  extend  more  than  half  way  toward  the  base,  except  as  the 
merest  line,  but  they  usually  reach  that  point.  Beneath,  the  differences  are  exactly 
similar  to  those  of  the  upper  surface ;  in  particular  the  pale  stripe  within  the  outer 
greenish  white  band  is  distinctly  broader  than  in  I.  a.  ajax,  and,  it  should  be  remarked, 
not  infrequently  makes  its  presence  known  upon  the  upper  surface,  the  subraarginal 
lunules  with  tlieir  accompanying  white  bars  are  more  conspicuous,  less  frequently 
curved  and  in  poorer  alignment  than  in  I.  a  ajax. 

Malformations.  Edwards  states  (Psyche,  iii :  114)  that  he  has  reared  a  specimen 
of  I.  a.  ajax  which  came  from  the  chrysalis  "perfect,  except  that  there  was  no  trace 
of  one  hind  wing."  And  Riley  records  in  his  notes  that  he  once  obtained  a  chrysalis 
with  the  larval  head  still  attached. 

Egg  (66  :  5).  Surface  broken  up  into  minute,  rounded,  pentagonal  cells  of  not  very 
unequal  diameter,  averaging  about  .025  mm.  over  the  whole  egg,  faintly  marked. 
The  shell  appears  to  be  very  thin,  to  be  wanting  in  any  glutinous  secretion  and  smooth. 
According  to  Dr.  Riley  it  is  "pea-green  when  first  laid,  gradually  approaching 
to  black."    Height,  .85  mm. ;  breadth,  1.05  ram. 

Described  mostly  from  specimens  in  alcohol  sent  by  C.  V.  Kiley. 

Caterpillar.     First  sta/je  (73  :  12).     Head  brownish  piceous,  the  mouth  parts  pale  at 
base,  beyond  of  the  color  of  the  head.     Body  dull  plumbeous,  mottled  irregularly  and 
faintly  on  the  sides  witli  livid  tints  in  short  longitudinal  streaks.     Legs  dusky  above; 
prolegs  concolorons  with  body  or  a  little  paler.     Warts  dusky  with  pale  brown  hairs 
Spiracles  dusky  in  a  pale  field.     Lips  of  osmaterial  cleft  dnsky.     Length,  3.5  mm. 
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Second  starje.  Head  (80:  lo)  piceous  above,  Ijeconunir  fiiUs;iiii>iis  l)efoiT  the  middle 
and  below  with  a  yellowish  tinsje,  covered  with  very  short  hairs.  Mouth  parts  dull 
amber  colored  or  pale  iu  part;  ocelli  black  in  an  amber  tield ;  antennae  livid,  mixed 
with  blackish.  Body  covered  with  narrow,  ecpial,  transverse  stripes  of  black 
and  white,  unitina;  in  a  common,  dark,  fuliainous  tield  about  the  stigmata,  below  which 
is  a  broken,  longitudinal,  narrow,  white  stripe;  a  single  white  stripe  on  the  anterior 
part  of  the  segments  is  frequently  supplanted  by  a  lemon  yellow  one,  especially  on  the 
first  thoracic  and  first  abdominal  segments  where  the  change  is  complete.  In  another 
it  is  most  noticeable  in  tlm  laterodorsal  field.  Lips  of  osraaterial  cleft  black.  Body 
covered  uniformly  witli  very  short,  black,  infrequent  hairs.  Legs  dusky;  prolegs 
dusky  on  basal  half,  yellowish  on  apical.     Length,  8. .5  mm. 

TIdrd  stage.  Head  (80:  U)  smoky  brown  above,  much  paler  becoming  luteous 
below.  Anterior  ocelli  set  in  a  blackish  fuscous  bantl;  basal  joint  of  antennae  white, 
rest  of  the  antennae  and  other  mouth  parts  pale  luteous.  The  general  hue  of  tlie  body 
is,  according  to  Riley,  often  smoky  purple,  the  lines  much  more  margined  with  black 
tlian  in  previous  stages,  and  the  thoracic  segments  are  also  blacker.  In  a  blown  speci- 
men before  me  the  thoracic  segments  are  so  much  darker  as  to  be  almost  wholly 
blackish  fuscous  with  narrow,  transverse,  tremulous  lines  of  dirty  yellow.  The  incis- 
ure between  the  third  thoracic  and  first  abdominal  segments  is  velvety  black,  as  in 
subsequent  stages,  bordered  in  front  by  a  pearly  white  band  of  equal  width  which 
along  the  stigmatal  line  encloses  a  slender  streak  of  blackish  fuscous,  and  is  bordered 
beliind  by  an  equally  broad  stripe  of  lemon  yellow  terminating  at  the  spiracles.  The 
abdominal  segments  are  pale  testaceous  at  tlie  incisures,  the  body  of  each  segment  be- 
ing blackish  fuscous,  more  or  less  fuliginous,  with  three  equal  and  equidistant,  narrow, 
tremulous  stripes  of  pale  yellow,  the  anterior  one  rather  more  strongly  tinged  with 
yellow  than  the  others,  especially  below  where  it  passes  just  in  front  of  the  stigmata; 
these  stripes  terminate  just  below  the  stigmata,  and  to  a  greater  or  less  degree  are 
united  at  the  base  by  a  short,  transverse,  infrastigmatal,  white  stripe,  parallel  to 
which  is  a  ventrostigmatal  white  stripe  broken  at  the  incisures  and  faintly  margined 
with  fuliginous.  Length,  li)  mm. ;  breadth  of  head,  2  mm. ;  breadth  of  third  abdom- 
inal segment,  3.75  mm.     Described  from  a  blown  specimen. 

Fourth  stage.  Head  (80  :  15)  much  as  in  preceding  stage  bnt  distinctly  pale  luteous 
behind  the  summit  of  each  hemisphere  and  on  the  lower  third  of  each  of  the  cheeks, 
including  the  entire  ocellar  field  with  the  black  bases  to  the  ocelli.  Body  much  as  in 
tliird  stage  but  the  ground  color  of  the  thoracic  segments  is  a  warm,  rather  pale 
purplish  brown  enlivened  by  many  transverse  lines  of  greater  or  less  length  of  black 
green,  and  all  the  transverse,  bright  stripes  margined  distinctly  with  velvety  black  or 
blackish  brown.  The  incisures  of  the  abdominal  segments  are  broaiUy  pallid  and  the 
transverse  markings  much  more  diversified  than  before,  the  ground  being  paler  than 
on  the  thoracic  segments,  but  encroached  upon  to  such  a  degree  by  tlie  transverse 
bandings  as  to  be  very  inconspicuous.  Next  the  pallid  incisures,  however,  especially 
in  front,  the  segment  is  always  more  or  less  fuliginous,  and  there  follow  four  black- or 
brown-edged  bright  bands,  the  second  one  brightest  and  lemon  yellow,  the  others  less 
brilliant,  the  ground  appearing  merely  as  slender  lines  frequently,  perhaps  generally, 
broken  between  the  dark  edging  of  the  adjacent  stripes.  The  infrastigmatal  and  ven- 
trostigmatal pale  stripes  as  in  the  preceding  stage,  but  more  distinctly  margined  with 
black  or  brownish.  Length,  30  mm. ;  breadth  of  head,  2.5  mm. ;  breailth  of  third  ab- 
dominal segment,  7.5  mm.     Descril)ed  from  blown  specimens. 

Last  stage  (76:14).  Head  (80:10)  green,  paler  beneath  than  above,  the  paler, 
lower  portion  sometimes  ascending  in  a  triangular  way  upon  the  front  as  higli  as  the 
top  of  the  frontal  triangle  but  including  more  than  it,  while  the  restricted  frontal  tri- 
angle is  nearly  as  dark,  at  least  on  its  upper  half,  as  the  upper  portion  of  the  head. 
Ocelli  black.  At  the  earlier  part  of  this  stage  the  appearance  of  the  cater|>illar  is 
much  the  same  as  in  the  fourth  stage,  only  the  velvety  black  band  at  the  incisures 
between  the  last  thoracic  and  the  first  abdominal  segments  is  much  brighter  and  so 
more  conspicuous,  and  is  edged  anteriorly  with  a  narrow  stripe  dift'ering  from  the  ground 
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color  much  less  than  in  the  preceding  stage  and  so  inconspicuous ;  occasionally  tliis 
velvety  black  stripe  is  broken  briefly  at  tlie  dorsal  line.  Later  and  when  full  grown, 
the  caterpillar  is  pea-green  with  nincli  less  distinct,  transverse  markings,  sometimes 
indeed  witt)  this  exception  they  are  almost  entirely  obliterated,  but  generally  the  darker 
markings  are  made  plain  by  transverse  series  of  dots  or  brief,  transverse  lines  of 
black  or  brown,  sometimes  reduced  so  as  not  to  be  noticeable  without  a  lens,  and  gen- 
erally slightly  more  distinct  upon  the  sides  than  above.  When  most  highly  marked 
there  are  three  distinct,  transverse  stripes  narrowly  margined  with  black,  the  anterior 
slightly  broader  than  the  others  and  yellow,  the  others  pale  greenish  blue.  Just 
behind  the  osmaterial  cleft  on  the  first  thoracic  segment  is  a  very  bright,  lemon  yellow, 
transverse  line  edged  as  broadly  both  in  front  and  behind  with  pieeous.  Legs  bluish. 
Prolegs  color  of  the  under  surface  of  the  body.  Spiracles  livid  in  a  black  setting. 
Length,  55  mm.  ;  breadth  of  head,  S.ti  mm.  ;  breadth  of  third  abdominal  segment,  12 
mm.     Described  from  blown  specimens  with  the  aid  of  notes  of  C.  V.  Riley. 

Chrysalis  (85  :  11-12).  Ocellar  prominences  when  viewed  from  above  having  a 
direction  divergent  from  each  other  at  right  angles,  widely  separated  by  a  broad  and 
shallow  curve,  almost  or  quite  flat  over  nearly  half  its  course;  basal  wing  tubercle  not 
strongly  pronounced,  far  less  so  than  the  ocellar  prominences.  Surface  of  body, 
especially  upon  the  dorsal  portions  of  the  abdominal  segments,  with  a  large  number  of 
bead-like,  hemispherical  warts  and  occasionally  short,  transverse,  raised  dashes;  in 
addition  to  which  the  same  portion  of  the  body  is  sharply  and  irregularly  punctate,  the 
punctae  being  of  unequal  size  and  irregularly  distributed,  but  very  numerous  and 
sharp.  Prothoracic  spiracle  not  more  than  one-half  as  long  again  as  high.  Color 
either  dead  leaf  brown  or  bright  green,  according  to  Edwards.  Judging  from  dried 
specimens  there  is  a  tendency  to  the  development  of  three  rows  of  infuscated  blotches 
upon  the  abdomen,  one  of  which  margins,  on  the  interior  side,  the  laterodorsal  carin.ae 
and  consists  of  two  sometimes  confluent,  roundish  spots,  the  larger  anterior,  the 
smaller  posterior;  the  second  series,  rather  broad  oblique  liars,  follows  the  posterior 
upper  edge  of  the  oblique  carinae  which  lie  midway  between  the  former  series  and  the 
spiracles;  the  third  series  is  formed  of  round,  suprastigmatal,  anterior  spots.  Length, 
20-24  mm.  ;  height,  7.5-8.25  mm.  ;  height  of  mesonotal  tubercle  above  back,  1.35-1.5 
mm. ;  distance  apart  of  tips  of  ocellar  tubercles,  4.6-5  mm. ;  width  of  head,  3.9-4.6 
mm. ;  of  body  at  basal  wing  tubercles,  6.1-7.5  mm. ;  at  tip  of  third  abdominal  segment, 
7.5-8.75  mm. 

This  chrysalis  difiers  from  that  of  I.  podalirius  of  Europe  in  the  greater  separation 
of  the  ocellar  tubercles,  the  cleaner  cut,  sharper  surface  sculpture  of  the  whole  body 
and  the  more  open  and  broader  prothoracic  spiracle. 

Distribution  (26  :  7) .  This  butterfly  occurs  east  of  the  great  plains,  in 
the  Carolinian  and  the  southern  half  of  the  Alleghanian  fauna ;  it  extends 
north  almost  to  the  annual  isotherm  of  50°,  even  passing  that  line  in  the 
region  of  the  great  lakes,  so  as  to  include  southern  Michigan  and  the 
whole  of  Ohio,  but,  apparently,  not  following  the  upward  curve  of  the 
isotherm  beyond  the  Mississippi.  In  the  south  it  reaches  the  Gulf  coast 
and  passes  down  the  peninsula  of  Florida,  at  least  as  far  as  the  latitude  of 
Lake  Okechobee  (Palmer,  Wittfeld,  Schwarz).  Westward  it  is  found 
as  far  as  Racine,  Wis.  "common"  (Hoy),  central  Iowa  (Osborn, 
Parker),  Missouri,  "common"  (Riley),  eastern  Kansas,  "abundant" 
(Snow),  and  Texas  (Edwards),  its  extension  in  this  direction  being 
limited  apparently  by  the  prairie  region.  It  occurs  on  the  banks  of  the 
Mississippi  as  far  north  as  Davenport,  lo.  (Putnam)  and  Rock  Island, 
111.  (Parker) .     It  is  found  also  in  other  parts  of  northern  Illinois  at  Pontiac 
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(Mundt)  and  elsewhere  (Wortliington),  appeared  in  188(i  in  numbers  in 
the  streets  of  Cliicago  (Hancock),  occurs  in  many  localities  in  Ohio,  such 
as  Cleveland,  "not  uncommon"  (Kirtland),  "common  where  papaw 
bushes  are"  (Kirkpatrick),  Columbus,  "still  more  abundant"  than  at 
Cleveland  (Kirtland),  where  it  is  rather  common"  (Ison),  Eockport, 
Poland  and  Hudson  (Kirtland)  and  eastern  Ohio  (Foster)  ;  and  has  even 
been  found  in  southern  Michigan  (Mus.  Mich.  Univ.,  Andrews)  and  west- 
ern New  York  (Bruce)  ;  and  in  a  few  instances  in  Ontario,  such  as  Komoka 
and  Point  Pel  ee  (Saunders),  North  Ridge  (Lowe)  and  Ridge  way  (Mof- 
fatt).  In  Maryland  (Uhler)  it  is  "rare"  and  about  Philadelphia  (Blake) 
it  is  not  common. 

Finally  specimens  have  been  taken  on  Staten  Island  (Davis)  and  the 
western  end  of  Long  Island  (Graef,  Hulst)  which  is  its  neai'est  approach 
to  New  England. 

Its  occasional  appearance  in  the  north  in  places  Avhich  it  does  not  appear 
regularly  to  inhabit,  and  in  some  instances,  as  we  shall  see,  far  from  its 
common  food  plant,  would  seem  to  indicate  that  it  occasionally  attempts 
to  extend  its  domain  bv  migration  in  larger  or  smaller  numbers.  One  in- 
stance  of  such  a  migration  has  been  observed,  and  the  relation  of  Mr. 
Hancock  is  so  explicit  that  it  may  be  given  in  his  own  words  : — 

During  the  fore  part  of  .Tune,  1886,  unusual  numbers  of  the  ajax  butterfly  migrated 
througli  this  city.  Since  the  only  feeding  places  accessible  to  them  in  Chicago  at  this 
point  are  scattered  lots  wliere  a  few  bunches  of  clover  or  dandelion  msike  up  the  prin- 
cipal flowering  plants,  the  butterflies  made  few  if  any  stops  at  these,  but  flew  along  the 
streets  near  the  ground  at  a  rapid  rate  northward,  and  it  was  with  considerable  diffi- 
culty that  a  single  specimen  was  secured.  On  June  12th  a  visit  was  made  at  AVood 
Lawn,  111.,  a  few  miles  south  of  Chicago,  where  the  butterflies  were  found  (juite  as 
plentiful,  and  showed  the  same  uneasiness  in  their  flight.  In  a  cleared  grassy  spot  in 
the  woods  near  at  hand,  white  clover  had  spread  its  blossoms  in  In-oad  patches,  where 
occasionally  a  butterfly  would  raalie  a  hasty  stop,  which,  however,  was  only  for  a  mo 
ment,  when  its  form  would  again  be  seen  disappearing  through  tlie  woods.  (Araer. 
nat..  XX :  070.) 

Abundance  and  oviposition.  The  extreme  abundance  of  this  species 
is  well  attested  by  Edwards,  when  he  says:  "at  certain  seasons  it  is 
almost  impossible  to  find  a  young  plant  [of  papaw]  that  is  free  from  .  .  . 
eggs,  and  it  is  easy  to  collect  scores  of  them." 

"The  female  of  ajax  may  frequently  be  seen  coursing  tlirough  tlie  papaw  trees  whicli 
.  .  .  cover  tlie  lower  hillsides,  or  liovering  about  the  young  plants  that  spring  up  iu 
the  cultivated  fields,  searching  for  leaves  on  wliich  to  deposit  her  eggs.  After  touch- 
ing or  running  over  and  rejecting  several,  'she  linds  one  suitable  to  her  purpose. 
Thereupon,  balancing  by  the  rapid  fluttering  of  her  wings,  she  stands  for  an  instant 
witli  legs  stretclied  at  full  length,  perpendicular  to  the  body,  and  curving  down  the 
abdomen  until  it  touches  the  surface,  deposits  a  single  egg;  then  flies  away,  presently 
to  alight  on  a  second  leaf  with  like  intent.  Sometimes  the  egg  is  upon  the  stem  and 
occasionally  on  the  under  side  of  the  leaf,  but  almost  always  it  is  on  the  upper  side, 
and  but  one  egg  will  usually  be  found  on  the  same  leaf.  Tlie  process  of  laying  con- 
tinues for  several  successive  days."    (Edwards.) 
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Food  plants.  The  caterpillar,  according  to  numerous  authorities,  feeds 
upon  the  papaw,  Asiinina  triloba  Dunal,  and,  according  to  Dr.  Chapman, 
upon  all  our  other  species  of  the  same  genus,  A.  parviflora  Dunal, 
A.  grandiflora  Dunal  and  A.  pygninca  Dunal.  I?oisduval  and  Le  Conte 
also  state  that  it  feeds  upon  the  latter  and  upon  Anona  palustris  (whatever 
that  may  be) — plants  belonging  to  the  Anonaceae  or  custard-apple  family. 
No  one  appears  to  have  found  it  on  any  other  plant  excepting  Aaron, 
who  states  that  it  is  found  also  on  "spice  wood,"  by  which  he  doubtless 
means  Benzoin  odoriferum,  and  on  "upland  huckleberry,"  someone  of  the 
Vaccinieae,  plants  belonging  respectively  to  the  Lauraceae  and  Ericaceae, 
and  far  removed,  structurally,  from  the  Anonaceae.  But  several  persons 
have  observed  that  papaws  were  not  to  be  foxuid  in  some  northern  localities 
where  the  buttei-fly  had  been  found,  such  as  Ames,  la.  and  Racine,  Wis. 

Habits  of  the  caterpillar.  The  3'oimg  caterpillar  as  soon  as  hatched 
devours  its  egg-shell,  but  usually  leaves  the  part  glued  to  the  leaf.  The  cat- 
erpillars live,  according  to  Wittfeld,  on  the  under  side  of  leaves,  and,  more 
than  other  species  of  his  acquaintance,  shows  cannabalistic  propensities. 
Some  of  the  caterpillars,  as  shown  by  Mr.  Edwards's  observations,  attain 
theirfull  growth  in  twelve  days,  although  others,  especially  the  produce  of  the 
earliest  butterflies,  require  nearly  a  month.  They  do  not  draw  the  leaves 
of  the  plant  together  like  some  other  larvae  of  Papilioninae,  but  are  to  be 
found  in  eveiy  stage  "resting  on  the  surfaces  of  the  leaves,  and  one  would 
suppose  they  must  be  nearly  exterminated  by  birds.  But  like  all  Papilio 
larvae  they  emit  from  the  head  [first  thoracic  segment] ,  at  the  same  time 
that  they  project  a  Y-shaped  tentacle,  a  peculiarly  acrid  and  sickening 
odor,  which  must  effectually  protect  them"  (Edwards).  In  a  letter,  Mr. 
Edwards  adds  that  he  does  "not  believe  a  starving  bird  would  touch  one, 
the  stench  being  so  strong  as  nearly  to  turn  one's  stomach,"  yet  I  could 
not  induce  one  in  the  second  stage  to  eject  its  osmateria. 

Folymorphisin  and  life  history.  Science  is  deeply  indebted  to  Mr. 
"W.  H.  Edwards,  for  the  thorough  manner  in  which  he  has  worked  out  the 
history  of  this  butterfly  by  careful  studies  in  the  field  and  innumerable  ex- 
periments. This  author  has  not  only  indisputal)ly  established  the  identity 
of  two  forms  previously  described  as  distinct  species  (though  often  pre- 
sumed to  be  identical),  but  has  proved  the  existence  of  a  third  permanent 
form  and  has  admirably  traced  the  relations  of  each  foi-m  to  the  others. 
The  account  given  below  is  almost  entirely  based  on  his  observations. 

No  histories  of  butterflies  are  of  deeper  interest  than  those  of  polymor- 
phic species,  whether  considered  in  thcmseh^es  alone  or  in  the  light  they 
are  destined  to  throw  upon  the  origin  of  species  and  races,  problems  which 
demand  the  profoundest  thought  and  most  conscientious  investigation  ;  and 
since  this  species  is  polymorphic  in  a  larger  sense  than  almost  any  other 
American  buttei-fly  is  known  to  be,  our  interest  is  greatly  enhanced. 

160 
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As  stated,  ajax  appears  under  three  different  forms — marcelliis,  tela- 
monides  and  ajax,  the  polymorphism  affecting  botii  sexes  equally.  Yet 
"Whosoever  you  take  hhn  to  be,  he  is  Ajax." 

These  forms  are  shown  by  Mr.  Edwards  to  produce  one  another  in  a 
complicated  manner,  but  in  general  the  imago  exhibits  what  has  been 
termed  seasonal  polymorphism  ;  that  is,  a  series  of  individuals  adhering, 
in  all  their  variations,  to  several  distinct  types,  each  type  appearing  at  a 
different  season  of  the  year  from  the  others  :  thus  marcellus  is  the  early 
spring  type,  telamonides  the  late  spring,  and  ajax  the  summer  and  autumn 
type.  Nearly  all  the  butterflies  which,  in  West  Virginia,  emerge  from  the 
chrysalis  before  the  middle  of  April  are  marcellus  ;  between  that  and  the 
end  of  May,  telamonides  ;  after  this,  ajax.  The  first  two,  however,  do 
not  appear  properly  to  represent  distinct  broods,  which  is  one  of  the  most 
extraordinary  features  in  the  history  of  the  insect ;  for  telamonides,  judging 
from  recorded  observations,  is  not  the  direct  conseasonal  produce  of 
marcellus,  but  both  are  solely  made  up  of  butterflies  which  have  wintered 
as  chrysalids,  those  which  disclose  their  inmates  earliest  producing  mar- 
cellus, the  others,  telamonides ;  while  all  buttei-flies  produced  from  eggs  of 
the  same  season — and  there  are  several  successive  broods — belong  to  ajax. 
Thus,  besides  the  true  seasonal  dimorphism  which  distinguishes  the  butter- 
flies produced  from  eggs  of  the  same  season  from  those  derived  from  eggs 
of  the  previous  season,  we  have  a  secondary  seasonal  dimorphism,  as  it 
may  well  be  called,  separating  the  earlier  from  the  later  produce  of  winter- 
ing chrysalids. 

Mr.  Edwards  has  also  proved  by  his  experiments  that  a  portion  of  every 
brood  of  chrysalids,  instead  of  disclosing  the  imago  at  the  end  of  the 
ordinary  time,  retain  it,  occasionally  until  the  appearance  of  a  subsequent 
brood,  but  usually  until  the  next  spring.  The  spring  brood  (marcellus- 
telamonides)  is  therefore  by  no  means  wholly  produced  from  chrysalids 
of  the  final  brood  of  ajax,  but  in  large  measure  from  those  of  all  the  earlier 
broods,  even  including  the  earliest  marcellus  ;  the  proportion  of  chrysalids 
which  continue  until  spring  increases,  as  a  rule,  as  the  season  advances,  Mr. 
Edwards's  statements  showing  that  of  those  produced  from  eggs  laid  in  April, 
more  than  ten  per  cent,  pass  over,  those  from  eggs  laid  May  1-25  about 
thirty-five  per  cent. ,  from  that  time  until  the  end  of  June  from  fifty  to  sixty 
per  cent,  and  from  those  laid  in  July  about  seventy  per  cent.  Marcellus 
and  telamonides,  then,  produce  ajax  the  same  season,  or  either  marcellus 
or  telamonides  in  the  spring  ;  ajax  produces  itself  the  same  season,  or  one 
of  the  others  in  the  spring ;  but  neither  marcellus  nor  telamonides  is  pro- 
duced the  same  season  by  any  of  the  varieties .  * 

•The  recorded  exceptions  to  this  rule  tember  12th,  aud  an  ajax  April  11th;  Abbot, 
(which  serve  only  to  strengthen  it)  are  the  too,  states  in  his  MS.  that  he  bred  a  butterfly 
foUowing:  a  telamonides  was  captured  Sep-      of  ajax  ("autumnal  ajax"  he  called  it,  showing 
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We  will  now  consider  tiie  life-history  of  the  species.  The  insect  is  mul- 
tibrooded  and  winters  as  a  chrysalis.  The  earliest  variety,  marccllus, 
"appears  in  Kanawha  valley  (W.  Va.),  from  the  15th  to  20th  of  March, 
by  which  time  the  peach  trees  are  usually  in  hlossom.  On  these  the  fe- 
males may  certainly  be  found,  and  a  little  later,  on  the  apple  and  in  great 
mimbers  on  the  wild  plum.  The  males  appear  a  few  days  earlier  [than 
the  females]  and  are  to  be  seen  by  the  water-side  or  upon  the  road,  but 
rarely  upon  flowers.  The  larvae  feed  on  the  papaw,  and  as  this  is  one  of 
the  latest  of  our  trees  to  put  forth  its  leaves,  the  butterllies  are  out  at  least 
from  two  to  three  weeks  before  the  young  shoots  of  the  food  plant  are 
visible.  But  no  sooner  do  these  appear  than  the  females  hasten  to  deposit 
their  eggs."  This  is  early  in  April  and  they  continue  to  lay  them  until  as 
late  as  May  23d  ;  the  eggs  hatch  in  from  seven  to  eight  days  and  the 
caterpillars  are  from  twenty-two  to  twenty-nine  daj's  in  attaining  their 
growth. 

Telamonides,  which,  as  stated  above,  is  only  a  later  variety  of  the  same 
brood,  "begins  to  fly  some  weeks  after  [marcellus],  and  both  forms  .  .  . 
are  for  a  time  common."  Telamonides  evidently  lays  its  eggs  very  soon, 
for,  "on  dissecting  the  abdomen  of  a  newly  emerged  female,  the  eggs  are 
found  to  be  fully  formed  though  not  full-sized.  I  conclude  that  they 
mature  with  great  rapidity  because  fertile  eggs  are  laid  by  apparently 
fresh  and  uninjured  females,"  and  he  records  in  another  place  pairing  taking 
place  with  females  whose  wings  were  yet  moist  and  limp  from  fresh  eclosion. 
^Ir.  Edwards  records  eggs  laid  from  May  11th  to  June  2d;  these  are 
hatched  much  more  rapidly  tlian  those  of  marcellus,  namely  in  from  four 
to  five  days  ;  the  caterpillars,  too,  mature  more  quickly,  attaining  their 
growth  in  from  fifteen  to  eighteen  days,  thus  often  overtaking  their  tardier 
predecessors.  "About  the  first  of  June  [marcellus  imago]  disappears, 
and  before  the  end  of  the  mouth  telamonides  also." 

Still  farther  south,  it  is  evident  that  the  apparition  of  the  butterflies  is 
advanced  ;  for  in  Georgia,  Abbot  records  marcellus  as  emerging  from  the 
chrysalis  March  2d,  and  Dr.  Chapman  took  it  in  northern  Florida,  in  the 
latter  half  of  February,  18fi8  and  1869  ;  late  in  March  he  also  records  the 

his  knowledge  of  the  identity  of  the  early  and  June  1st  and  6th ;  fifty-eight  chrysalids  pro- 
late forms)  on  August  2  from  a  chiysalis  of  duced  ajax,  one  marcellus  and  one  telamon- 
September  9  of  the  previous  ye.ar  I  The  other  ides ;  so  that  tlie  solitary  specimen  of  marcellus 
exceptions  occuiTed  in  the  course  of  Mr.  was  far  out  of  season,  for  Mr.  Edwards  cx- 
Edwards's  experiments.  This  indefatigable  pressly  says  "about  the  first  of  June  [marcel- 
worker  has  traced  the  history  of  more  than  lus]  ilisafpears"  while  the  one  specimen  of 
two  hundred  individuals  from  egg  to  butterfly,  telamonides  was  certainly  much  later  than 
and  of  these  only  two  did  not  follow  the  usual  usual ;  and  in  any  case,  marcellus  should 
course;  these  two  belonged  to  a  brood  pro-  produce  neither  marcellus  nor  telamonides  the 
duced  from  eggs  laid  l)y  marcellus  before  the  same  se.ason.  It  must  be  remembered  that 
middle  of  April ;  sixty  individuals  completed  similar  instances  of  untimely  eclosion  are  by 
their  transformations  the  same  year;  all  (ex-  no  means  very  uncommon  among  butterflies, 
ccpting  a  pair  of  belated  ajax)  hatched  between  Some  are  recorded  in  this  work. 
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species  as  "numerous,"  so  we  may  perhaps  fairly  surmise  that  telamonides 
appears  at  this  time. 

"About  the  first  of  June  [ajax]  begins  to  appear  and  shortly  is  out  in 
great  numbers,  continuing  to  be  abundant  till  last  of  October."  The 
broods  overlap  each  other  so  as  to  be  distinguished  with  difficulty,  but  it 
appears  that,  besides  the  brood  of  marcellus-telamonides  already  mentioned, 
there  are  at  least  three  successive  broods  of  ajax.*  The  larvae  of  telamon- 
ides, as  we  have  seen,  often  overtake  the  later  larvae  of  marcellus,  the 
earlier  larvae  are  by  this  time  (the  middle  of  May)  in  chrysalis  and  con- 
tinue fourteen  days  ;  the  fii'st  brood  of  ajax  from  these  chrysalids,  and 
from  those  of  telamonides,  continues  to  emerge  until  at  least  the  ninth  of 
July,  or  for  more  than  five  weeks,  f  The  chrysalids  from  larvae  of  tela- 
monides hang  from  eleven  to  foui'teen  days,  and  the  time  for  the  completion 
of  their  entire  cycle  is  only  from  thirty  to  thirty-seven  days,  which  is  sel- 
dom exceeded  by  ajax  (twenty-seven  to  thirty-eight  days),  although  much 
quicker  than  the  period  of  marcellus  (forty-three  to  fifty-one  days). 

The  female  of  the  first  brood  of  ajax  begins  to  lay  eggs — which,  like 
those  of  telamonides,  hatch  in  four  or  five  days,  in  Florida  in  three  days 
according  to  Wiltfeld — at  the  very  beginning  of  June,  and  butterflies  pro- 
duced from  them,  i.  e.  the  second  brood  of  ajax,  are  upon  the  wing  early 
in  July — not  only  before  the  butterflies  of  the  previous  brood  have  disap- 
peared, but  even  before  all  the  chrysalids  from  eggs  of  telamonides  have 
eclosed  their  butterflies.  The  attempt  to  trace  the  sequence  of  the  broods  is, 
therefore,  almost  hopelessly  bewildering ;  but  it  seems  probable  that  the 
second  brood  of  ajax  (the  third  of  the  species)  appears  in  abundance  early 
in  July  ;  it  is,  perhaps,  in  speaking  of  the  first  brood  of  ajax  in  Alabama, 
that  Gosse  says  they  are  "nearly  all  gone  July  1st."  These  larvae  attain 
their  growth  in  from  twelve  to  nineteen  days,  and  hang  as  chrysalids  from 
ten  to  fourteen,  and  it  is  therefore  impossible  that  there  should  not  be  a 
third  brood  of  ajax  ;  that  a  fourth  brood  is  even  at  times  possible  would 
appear  from  the  fact  that  the  insects  continue  to  change  from  one  stage  to 
another  without  any  apparent  regard  to  the  approach  of  winter,  which 
overtakes  many  in  conditions  under  which  they  are  obliged  to  succumb  ; 
thus  Mr.  Edwards  writes  from  West  Virginia  :  "  At  the  time  of  frost  there  are 
eggs  and  larvae  in  every  stage,  which  are  all  killed"  ;  and  Mr.  Riley  from 
Missouri :  "I  have  found  eggs  and  larvae  two-thirds  grown,  as  late  as  the 

•  Mr.  Edwards's  language  ou  this  point  seems  which  suspended  within  a  weeli  of  each  other) 
a  little  vague;  he  says:  "Besides  the  first  brood  gave  the  butterflies  between  June  1st  and 
from  [marcellus]  or  telamonides,  there  are  6th,  yet  "on  23d  June,  full  three  weeks  after 
three  successive  broods  of  [ajax],  and  the  its  period,  came  another  9  [ajax]  and  a  sec- 
larvae  of  the  fourth  give  chrysalids  that  go  ond  followed  on  the  12th  of  July";  but  even 
over  the  winter,  thus  making  five  broods  per  the  latter  date  is  only  three  days  after  that  of 
year.''  others  of  this  brood  (from  eggs  of  telamonides 

t  Speaking  of  a  brood  of  larvae  from  eggs  of  however),  which  were  but  thirty-seven  days 

marcellus  reared  in  1871,  Mr.  Edwards  says  from  egg  to  butterfly, 
hat  while  the  mass  of  the  chrysalids  (all  of 
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middle  of  Octulicr,  wlicn  tlic  leaves  were  alni08t  all  fallen  ;  the  parent 
ought  to  know  better  if  instinct  is  so  infallible."  Doubleday  remarks 
that  on  the  Ohio  the  species  was  very  numerous  after  the  tenth  of  Septem- 
ber ;  if  this  is  an  indication  of  a  new  brood  in  Septenil)er,  and  if  the  second 
brood  of  ajax  appears  early  in  July  in  this  locality  also,  then  the  butterflies 
seen  by  Doubleday  must  have  been  a  fourth  brood  of  ajax  or  the  fifth  of  the 
species.  Tliere  is,  therefore,  a  continual  flight  of  this  species  from  early 
spring  to  time  of  frosts  ;  and  yet  in  Mr.  Edwards's  opinion  an  individual 
life  hardly  exceeds  two  or  three  weeks. 

The  results  reached  by  Mr.  Edwards  in  his  study  of  this  butterfly  have 
been  the  subject  of  some  curious  comments  by  Mr.  llaphael  Meldola  of 
England,  in  an  interesting  paper  upon  the  "amount  of  substance  waste 
undergone  by  insects  in  the  pupal  state."  (Ann.  mag.  nat.  hist.,  (4)  xii : 
301.)  This  writer  thinks  he  has  shown  that  the  comparative  size  of  the 
three  forms  of  ajax  is  exactly  opposite  to  what  we  should  expect.  In  his 
preliminary  general  remarks,  it  is  presumed  a  jjriori  that  as  there  is  in  all 
insects  gain  of  matter  in  the  larval  state,  and  loss  during  the  pupal,  the 
size  of  an  individual  imago  of  any  given  species  "would  be,  cneter  is  paribus, 
inversely  proportional  to  the  ratio  of  the  pupal  to  the  larval  period,  or 
directly  proportional  to  the  ratio  of  the  larval  to  the  pupal  period." 

He  attempts  to  test  this  theory  by  tabulating  the  statements  of  Mr.  Ed- 
wards concei-ning  the  duration  of  the  stages  in  the  different  forms  of  ajax, 
and  he  finds  that  there  is  "a  relationship,  but  exactly  the  reverse  of  that 
which  would  be  anticipated  from  the  conclusions  previously  set  forth." 

Marcellus,  telamonides  and  ajax,  as  we  have  seen,  succeed  each  other  in 
season  ;  they  also  inci'ease  regularly  in  size  in  the  same  order.  The  fol- 
lowing table  represents  the  duration  of  the  several  stages  and  is  taken  by 
Mr.  Meldola  fi-om  j\Ir.  Edwards's  work. 


Name  of  variety. 

Egg. 

Larva. 

Cliry.salis. 

Total. 

Marcellus 

Telamonides    .... 
Ajax 

7-8  days 
4-5      " 
4-5       " 

22-29  days 

1.5-18     " 
12-19     " 

14  days 
11-14      " 

11-14      " 

43-51  days 
30-37     " 
27-38     " 

The  next  table  is   Mr.  Meldola's  attempted  tabulation  of  the  facts,  by 
which  he  comes  to  the  conclusion  stated. 


Name  of  variety.. 


Marcellus    . 
Telamonides 
Ajax  .     .     . 


Ratio  of  mean  pupal  to 
mean  larval  period. 


-,fe  =  0.549 


:  0.80G 


Ratio' of  mean  larval 
to  mean  pupal  period. 


2f;i=  1.821 

if  :|  =  1.320 
H:4  =  1-240 


Mean  ex- 
panse $ . 


2.70 
3.00 
3.35 


"It   is  here  seen,"  says    Mr.  Meldola,  "that   the  size  of  the   variety  is 
directly  instead  of  inversely  proportional  to  the  ratio  of  the   pupal   to  the 
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larval  period,  and  vice  versd."  Unfortunately  for  this  conclusion  the 
figures  given  by  Mr.  Edwards,  or  their  reduction  l)y  Mr.  Meldola,  refer  in 
each  case  to  the  pro</eny  of  Marcellus,  telamonidcs  and  ajax,  and  do  not 
bear  upon  the  question  at  all.  In  every  instance  given  in  the  tables,  the 
progeny  or  resultant  is  ajax.  By  Mr.  Meldola's  rule,  marcellus  and  tela- 
monidcs, being  the  produce  of  wintering  chrysalids,  should  be,  as  they 
are,  smaller  than  ajax,  since  the  latter  is  always  the  result  of  short-lived, 
summering  chrysalids ;  unless,  however,  some  unknown  factor  plays  a 
part,  telamonidcs  should  be  smaller  than  Marcellus,  because  produced  later 
in  the  season  from  wintering  chrysalides  ;  but  here  the  opposite  is  the  case. 

This  was  pointed  out  by  me,  much  as  above,  shortly  after  the  publication 
of  Meldola's  paper,  and  my  remarks  (originally  made  before  the  Natural 
history  society  of  Boston)  were  reprinted  in  the  same  journal  not  long 
after.  In  a  subsequent  note  in  the  same  place  (xiv  :  239-40)  Mr.  Meldola 
thanks  me  "for  pointing  out  the  true  signification  of  Mr.  Edwards's  tabu- 
lated results — a  signification  which  it  is  difficult  to  gather  from  the  text" — 
but  adds  :  "With  regard  to  the  issue  of  Mr.  Scudder's  remai-ks,  however, 
I  may  state  that  these  do  not  in  any  way  affect  the  main  conclusion  arrived 
at  by  me  in  the  paper  referred  to.  The  polymorphic  f(j7-ms  of  I.  ajax 
do  not  conform  to  the  knv  of  substance  waste."  (The  italics  are  his.) 
It  appears  to  me,  on  the  contrary,  that  in  general  they  do,  and  it  is  not 
impossible  that  when  we  know  the  birth-time  of  a  large  number  of  chrysa- 
lids of  marcellus  and  telamonidcs,  we  shall  discover  that  the  infraction  of 
the  law  is  more  apparent  than  real. 

Habits  and  flight.  Doubleday,  speaking  in  particular  of  the  spring- 
brood  writes  (Arc.  entom.,  i :  Gl).  "I  rarely  saw  it  alight  on  flowers, 
never,  that  I  recollect,  on  the  ground.  Now  and  then  it  would  alight  on 
flowers  of  [Asimina]  grandiflora.  .  .  .Its  flight  low,  rapid  (not  sailing 
with  its  wings  expanded  as  thoas  and  others).  It  flies  in  and  around 
the  low  scattered  brushwood,  by  the  sides  of  clearings,  old  deserted  cotton 
fields,  and  similar  situations,  often  returning  to  the  same  spots  ;  in  fact  so 
regular  did  the  round  seem  to  be  taken,  that  I  have  often  waited  behind  a 
bush  for  a  few  minutes  for  the  return  of  an  individual  I  had  seen  pass,  and 
rarely  failed  by  this  means  to  capture  it.  It  is  a  shy  insect  and  darts  out 
of  its  course  at  the  least  motion."  Speaking  of  the  autumn  brood,  which 
he  considers  a  distinct  species,  he  adds  {loc.  cit.)  :  "its  flight  is  rather 
more  graceful  than  that  of  [the  spring  brood]  ;  it  sometimes  alights  in 
the  muddy  places  by  the  roadsides  where  little  streamlets  cross,  especially 
during  the  heat  of  the  day."  Kirtland,  too,  remarks  :  "these  two  species 
are  readily  recognized  by  their  peculiar  mode  of  flight" ;  but  Edwards 
makes  no  comment  upon  this  point.     Abbot  says  it  "flies  very  swift." 

Enemies.  "Many  eggs,"  says  Edwards,  "are  destroyed  by  insects  and 
spiders.     There  is  a  minute  scarlet  spider  scarcely  larger  than  the  egg  it- 
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self,  that  mounts  upon  it  and  from  a  puncture  extracts  the  contents.  I 
frequently  met  the  shells  so  despoiled  before  I  discovered  the  cause,  and 
have  since  observed  the  marauder  in  its  operations.  I  have  also  lost  in  a 
single  night,  owing  as  I  supposed  to  crickets,  numbers  of  eggs  laid  in  con- 
finement." Speaking  of  the  caterpillar  he  says  :  "I  have  .  .  .  seen  spiders 
feeding  upon  them,  attacking  even  the  head,  and  they  have  other  enemies 
among  the  insects.  They  are  very  little  troubled  liv  ichneumon  flies  in 
this  valley,  and  I  have  rarely  lost  a  chrysalis  from  that  cause.  Conse- 
quently no  [swallow-tail]  is  so  abundant  here  throughout  the  season.  I 
find  on  breeding  them  that  a  considerable  percentage  of  the  eggs  do  not 
hatch,  and  that  more  or  less  of  the  larvae  die  at  every  moult,  as  well  as  in 
the  effort  to  change  the  chrvsalids.  Multitudes  of  chrysalids  must  be 
destroyed  in  the  winter  by  birds  and  mice,  as  they  are  but  imperfectly  con- 
cealed under  stones  and  I'oots,  or  even  among  the  stems  of  the  grasses,  so 
that  of  the  tens  of  thousands  of  eggs  that  are  annually  deposited,  but  a 
very  small  proportion  produce  butterflies."  The  caterpillar  is,  however, 
sometimes  attacked  by  Trogus  exesorius  BruUe  (88:  3)  the  imago  of  which 
escapes  from  the  chrysalis  by  cutting  a  circular  opening,  usually  through 
one  of  the  wings  ;  also  by  Exochilum  mundum,  according  to  Mundt ;  and 
by  Pimpla  annulipes,  as  discovered  by  J.  B.  Smith,  all  three  hymenop- 
tera  of  pretty  large  size.     No  dipterous  parasites  are  known. 

Desiderata.  Although  so  carefully  studied  by  Mr.  Edwards,  there 
are  still  some  points  in  the  history  of  ajax  which  require  investigation. 
The  distribution  of  the  insect  in  the  west  and  north  should  be  more  defi- 
nitely determined.  The  season  of  the  apparition  of  the  different  varieties 
in  the  extreme  southern  states,  and  of  the  different  broods  of  ajax  every- 
where, is  still  unknown  and  will  require  careful  study  :  but  perhaps  the 
most  interesting  and  fruitfid  investigation  will  be  to  follow  still  further  the 
line  of  Mr.  Edwards's  experiments,  and  study  the  proportion  of  chrysalids 
of  each  brood  which  retain  their  inmates  imtil  spring  :  noting  every  instance 
of  the  partial  retention  of  the  chrysalis,  to  discover  to  what  extent  pupae, 
apparently  destined  to  hibernate,  disclose  the  butterfly  the  same  season  ; 
and,  further,  to  determine  whether  both  marcellus  and  telamonides  are  in- 
differently produced  from  any  of  the  broods  of  the  previous  year.  Mr. 
Meldola's  studies  would  lead  us  to  conjecture  that  marcellus  is  generally 
produced  from  the  later  broods  of  ajax,  and  telamonides  from  the  earlier 
broods  of  the  same,  and  from  telamonides  and  marcellus ;  but  Mr. 
Edwards's  experiments  show  that  this  is  not  invariably  the  case.  The  pos- 
tures of  the  butterfly  have  not  been  described. 
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Caterpillar. 
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76:14.    Mature  caterpillar. 
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56:9.    Side  view,  with  head  and    appen- 
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JASONIADES  HUBNER. 


Jasoniades  (pars)  Hiibn.,  Verz.  bek.  schmett., 

83  (1816). 
Euphoeades  Scudd.,  Syst.  rev.  Amer.  butt., 


a  (1872). 
(Not  Euphoeades  Hiibn.) 

Type. — rupilio  glaucus  Linn. 


A  wild  rose  tree 
Pavilions  him  in  bloom,  and  he  doth  see 
A  bud  which  snares  his  fancy :  lo!  but  now 
He  plucks  it,  dips  its  stalk  in  the  water :  how ! 
It  swells,  it  buds,  it  flowers  beneath  his  sight; 
And,  in  the  middle,  there  is  softly  pight 
A  golden  butterfly ;  upon  whose  wings 
There  must  be  surely  character'd  strange  things, 
For  with  wide  eye  he  wonders,  and  smiles  oft. 

Lightly  this  little  herald  flew  aloft, 
Follow'd  by  glad  Endymion's  clasped  hands: 
Onward  it  flies.  ..." 

Still  his  feet 
Went  swift  beneath  the  merry-winged  guide, 
Until  it  reached  a  splashing  fountain's  side 
That,  near  a  cavern's  mouth,  forever  pour'd 
Unto  the  temperate  air :  then  high  it  soar'd. 
And,  downward,  suddenly  began  to  dip. 
As  if,  iithirst  with  so  much  toil,  'twould  sip 
The  crystal  spout-head  :  so  it  did,  with  touch 
Most  delicate,  as  though  afraid  to  smutch 
Even  with  mealy  gold  the  waters  clear. 
But,  .It  that  very  touch,  to  disappear 
So  fairy-quick,  was  strange ! 

Keats, — Endymion. 

Imago  (57  :  4).  Head  large  but  proportionally  smaller  than  in  tlie  other  genera  of 
Papilioninae,  covered  densely,  in  front  of  the  antennae,  with  rather  long,  equ.al,  for- 
ward and  upward  directed  hairs,  behind  tliem  with  short  pile.  Front  (61:13)  some- 
what tumid,  scarcely  more  so  just  below  the  middle,  excepting  above  projecting 
somewhat  and  almost  equally  beyond  the  front  of  the  eyes  ;  excepting  above,  the  sides 
of  the  front  are  scarcely  lower  than  the  eyes  ;  next  the  border,  on  the  upper  third,  is  a 
faint  sulcation,  diverging,  directed  toward  the  inner  edge  of  the  antennae;  below  the 
antennae  the  front  is  scarcely  broader  than  high,  and  slightly  broader  than  the  eyes  on 
a  front  view;  the  upper  border  projects  rather  narrowly  between  the  antennae;  lower 
border  rather  strongly  and  largely  rounded.  Vertex  somewhat  tumid,  particularly  at 
the  sides,  forming  a  very  low  and  broad  curving  ridge,  similar  to  Euphoeades,  very 
slightly  depressed  on  either  side  of  the  middle,  the  portion  in  front  of  the  ridge  de- 
pressed, nearly  flat,  ridged  around  the  inner  side  of  the  antennae,  and  slightly  where  it 
meets  the  front.  Eyes  very  large,  very  full,  naked.  Antennae  inserted  with  their 
anterior  edge  in  the  middle  of  the  summit,  separated  by  half  the  diameter  of  the  sec- 
ond antennal  joint;  slightly  larger  than  the  abdomen,  composed  of  forty  joints,  each 
thickened  a  little  at  the  tip,  the  apical  twelve  of  which  are  not  only  flattened  but  a 
little  channelled,  leaving  the  joints  broader  above  than  beneath;  viewed  from  the  side 
the  club  increases  in  size  so  gradually  as  to  make  it  difflcult  to  determine  its  com- 
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mencement,  is  aftenvards  uniform  ami  (iimiiiislies  more  rapidfj-  on  tlie  last  four  joints 
to  a  bluntly  conical  apex ;  viewed  from  above,  the  increase  and  diminution  are  very 
similar  in  character  and  extent,  giving  the  club  a  fusiform  appearance,  the  tip  bluntly 
pointed ;  the  club  is  twice  as  broad  as  the  also  compressed  stalli,  and  eight  times  as 
long  as  broad ;  uniler  edge  serrate  on  a  side  view  and  very  broadly  and  sliallowly  chan- 
nelled on  the  outer  side,  and  very  distinctly,  rather  narrowly  and  deeply  grooved  on 
the  middle  of  the  inner  side.  Palpi  very  minute,  rather  slender,  reaching  the  middle 
of  the  front  of  the  eye  and  hea^■ily  fringed  with  very  long,  erect  liairs. 

Prothoracic  lobes  obsolete.  Patagia  rather  small,  scarcely  arched  or  tumid,  curved 
.slightly  outward,  throe  times  as  long  as  broad,  the  basal  half  equal,  the  apical  taper- 
ing very  slightly  to  a  very  bluntly  pointed  apex. 

Fore  wings  (40:  10)  scarcely  twice  as  long  as  broad,  the  costal  border  very  slightly 
convex  previous  to  the  apical  sixth,  where  it  curves  downward  considerably ;  outer  bor- 
der straight,  rounded  off  a  very  little  at  either  extremity,  and  liaving  a  general  direc- 
tion at  an  angle  of  about  40°  with  the  middle  of  the  costal  margin ;  inner  margin 
scarcely  concave,  rounded  off  at  tlie  tip.  First  superior  subcostal  branch  arising  just 
before  the  middle  of  the  outer  half  of  the  cell;  second  midway  between  this  and  the 
apex  of  tlie  cell ;  third  at  the  apex;  and  fourth  at  one-third  the  distance  from  the 
apex  to  the  outer  border.  Cell  considerably  more  than  half  as  long  as  the  wing  and 
three  and  one-half  times  longer  than  broad.  At  the  origin  of  the  fourth  median 
branch  the  main  vein  is  raised  above  the  continuation  of  its  basal  half  by  the  width  of 
the  last  median  interspace  at  its  base.  Cross  vein  connecting  the  median  and  submedian 
veins  near  the  base  directed  outward  in  passing  downward. 

Hind  wings  with  the  costal  mai-gin  considerably  and  roundly  shouldered  next  the 
base,  beyond  nearly  straight,  slightly  convex,  curving  downward  to  meet  the  outer 
border  at  the  apex,  which  is  well  rounded  off;  outer  margin  strongly  crenulate,  the 
lower  half  greatly  produced,  the  upper  lialf  broadly  rounded,  more  so  in  the  ^  than  in 
tlie  1^  ,  and  fullest  though  rather  more  rounded  at  tlie  angle  in  the  former,  at  the  upper 
median  nervule  prolonged  to  a  very  long  and  nearly  equal  tail,  a  little  expanded  inte- 
riorly at  the  tip,  the  apex  well  rounded,  four  or  Ave  times  longer  than  broad  ;  posterior 
to  the  tail  the  border  recedes  slightly  and  has  an  emargiuate  augle  and  a  slightly  con- 
cave inner  border,  quite  as  in  Papilio.  Subcostal  nervure  nearly  straight  between 
the  bases  of  the  first  and  second  nervures ;  vein  closing  the  cell  slightly  shorter  than 
the  distance  between  the  bases  of  the  second  and  third  median  nervules. 

Fore  femora  and  tarsi  of  about  equal  length  and  a  third  longer  than  the  tibiae ;  mid- 
dle tarsi  but  little  longer  tlian  the  tibiae  and  about  four-fifths  tlie  length  of  the  femora; 
hind  femora,  tibiae  and  tarsi  of  very  nearly  equal  length  ;  femora  differing  but  slightly 
in  length,  the  middle  pair  longest;  hind  tibiae  a  fifth  longer  than  the  middle  tibiae  or 
three-fifths  longer  than  the  front  pair;  fore  and  middle  tarsi  of  nearly  equal  length  (in 
the  female  shorter  in  the  middle  legs)  and  about  five-sixths  the  length  of  the  hind 
tarsi.  Femora  with  a  moderately  long  brush  of  thin,  spreading  hairs  beneath.  Tibiae 
furnished  on  either  side  beneath  with  a  row  of  not  very  frequent,  short,  and  moder- 
ately slender  spines ;  just  within  the  inner  row  a  few  other  scattered  spines,  and  on  the 
upper  portion  of  either  side  a  double  row  of  frequent  but  otherwise  similar  spines;  at 
the  apex  beneath  a  pair  of  very  long  and  slender  spines,  the  inner  a  little  the  longer. 
First  joint  of  tarsi  scarcely  equalling  the  length  of  the  three  succeeding  joints  taken 
together;  these  scarcely  differing  in  size,  the  fifth  .slightly  longer  than  any  of  them; 
all  armed  beneath  on  eitlier  side  witli  a  row  of  rather  infrequent,  very  short,  moder- 
ately slender  and  almost  curving  spines,  the  apical  spines  of  each  joint  no  longer, 
scarcely  stouter,  but  a  little  more  curved  than  the  others ;  above  with  four  equidistant 
rows  of  scarcely  more  frequent,  smaller  and  slenderer,  nearly  recumbent  spines ; 
claws  long  and  very  slender,  compressed,  strongly  and  largely  heeled  below  at  the 
base,  the  basal  half  nearly  equal  and  nearly  straight,  the  apical  half  tapering  to  a  deli- 
cate point,  and  considerably  and  regularly  curved ;  paronychia  and  pulvilli  absent. 

Hook  of  eighth  abdominal  segment  of  the  male  expanding  considerably  basewards, 
the  part  beyond  rather  stout,  its  extremity  subspatulate.     Valves  large,  irregularly 
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ovate,  nearly  twice  as  long  as  broad,  armed  within  by  an  inferior,  corneous  rod, 
strongly  curved  upward  in  the  middle  and  furnished  with  a  very  lon^,  thorn-like  den- 
ticle before  the  middle  and  at  the  tip  two  or  three  smaller  ones. 

Egg.  About  a  fourth  broader  than  high,  well  rounded,  the  base  very  broadly  trun- 
cate, being  more  than  three-quarters  the  greatest  width,  the  summit  with  but  the  nar- 
rowest depression;  surface  clean  with  a  rather  coarse,  microscopic  tracery,  the  floors 
of  the  cells  with  gr.anulations. 

Caterpillar  at  birth.  Head  large,  smooth,  broader  than  high,  of  equal  depth 
throughout,  but  thinning  above,  well  rounded,  with  a  slight  median  depression.  Basal 
mammiform  joint  of  antennae  large  but  not  high;  third  joint  cylindrical,  moderately 
slender,  more  than  twice  as  long  as  broad  ;  fourth  minute,  the  bristle  twice  as  long  as 
the  third  joint. 

Body  largest  at  the  second  thoracic  segment,  behind  which  it  tapers  gradually  and  reg- 
ularly; first  segment  transversely  ridged  with  a  pair  of  very  large,  lateral  tubercles 
directed  outward  and  upward,  and  provided  with  six  or  eight  scattered,  hair-bearing 
warts.  The  ot  her  appendages,  consisting  of  slender,  tapering  bristles,  enlarged  at  the  tip 
to  an  oval  club,  broader  than  the  base  of  the  bristle,  seated  on  simple  papillae  or  compound 
tubercles,  arranged  as  follows:  a  distant  subdorsal  series  of  minute  papillae  on  the 
anterior  portion  of  the  second  thoracic  to  eighth  abdominal  segments,  each  bearing  a 
very  short  bristle  not  more  than  one-fourth  the  length  of  the  segment;  a  lateral  series 
of  conspicuous  tubercles,  largest  on  the  second  and  third  thoracic  and  seventh  and 
eighth  abdominal  segments,  centrally  placed  and  provided  with  three  or  four  hairs,  one 
conspicuously  longer  than  the  rest,  considerably  exceeding  the  length  of  a  segment,  and 
distinctly  clubbed  ;  a  suprastigmatal  series  of  tubercles  with  a  cluster  of  hairs,  not  more 
than  two  or  three  in  the  middle  segments ;  and  a  similar  inf rastigmatal  series  with 
three  or  four  hairs  to  a  tubercle. 

The  lower  series  are  not  shown,  nor  the  middle  tubercles  of  the  lateral  series,  in  the 
figure  (76 :  28)  we  have  copied  from  Edwards,  and  the  lateral  series  is  represented  too 
high;  in  the  last  respect,  Gruber's  figure  is  equally  faulty. 

Mature  caterpillar.  Head  rather  small,  broadest  at  the  upper  limit  of  the  ocellar 
field,  scarcely  narrowing  on  the  sides,  which  are  slightly  compressed,  the  summit 
broadly  arched  and  in  the  middle  slightly  depressed  at  the  suture;  considerably 
broader  than  high,  deepest  at  the  middle  of  the  ocellar  field,  becoming  much  shallower 
above,  the  front  appressed  and  even  a  little  hollowed,  the  triangle  being  sunken,  the 
sutures  slightly  impressed;  triangle  small,  scarcely  so  high  as  broad,  the  summit 
rounded,  reaching  rather  less  than  half  way  up  the  front,  the  lower  outer  corners 
sunken.  Head  rugulose,  with  irregul.ar,  tortuous,  transverse,  finely  impressed  lines, 
and  covered  profusely  with  very  short  hairs  less  delicate  nest  the  hinder  edge.  First 
joint  of  antennae,  large,  mammiform;  second,  very  short;  third,  about  two  and  one- 
half  times  longer  tlian  broad,  tapering  very  slightly  in  the  basal  half,  beyond  equal; 
fourth,  minute.  Ocelli  six  in  number,  of  which  four  form  a  pretty  strongly  curving 
row,  its  convexity  forward  and  a  little  upward,  at  regularly  increasing  distances  apart 
from  above  downward,  the  lower  two  separated  by  about  their  own  diameter,  a  fifth, 
below  these  at  the  hinder  base  of  the  antennae,  on  a  line  with  the  lower  two  and  dis- 
tant from  the  lowest  as  far  as  the  latter  is  from  the  next  liut  one  above  it ;  the  sixth 
is  behind  the  curved  row,  at  about  equal  distances  from  its  uppermost  and  lowermost 
member  and  forming,  with  them,  slightly  more  than  aright  angle;  ocelli  of  about 
equal  size  and  somewhat  prominent,  those  of  the  arcuate  row  the  most  so.  Labrum  not 
very  large,  quite  narrow,  the  front  well  rounded,  its  middle  very  sharply  and  angu- 
larly excised,  nearly  to  the  base;  mandibles  moderately  large,  quite  broad  and  stout, 
the  edge  straight  and  smooth,  the  inner  maxillary  palpus  rather  larger  than  the  outer, 
both  very  short,  closely  resembling  each  other,  the  ultimate  joint  very  small,  about  as 
long  as  broad,  the  penultimate  rather  longer  than  broad  and  slightly  larger  at  tip  than 
at  base.     Spinneret  rather  large,  moderately  long,  tapering. 

Body  tumid  on  the  anterior  half,  including  the  thoracic  and  first  two  abdominal 
segments,   the  arch   being  about  equally   curved  at  either  extremity ;   behind  this 
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swollen  portion  the  abdominal  joints  taper  reffularly  both  in  height  and  width,  tlie  ter- 
minal segment  viewed  from  above  being  well  rounded,  but  slightly  and  roundly  emar- 
ginato  at  the  tip;  the  penultimate  segment  has  a  posterior  transverse  fold,  inclined 
backward,  produced  on  either  side  of  the  doi-sum  into  a  slight,  apprcssed  elevation, 
ending  with  a  very  small,  rounded  tubercle;  a  scarcely  elevated  tubercle  is  also  found  on 
the  tirst  segment  just  beyond  and  behind  either  end  of  the  osmaterial  orifice ;  the  body  is 
abundantly  but  not  at  all  profusely  covered  with  exceedingly  short  and  tine  hairs, 
although  it  is  to  all  appearances  naked;  the  terminal  segment  has  longer  ones  behind. 
Osmatcriuni  proportionally  longer  than  in  Pa))ilio,  forked  almost  from  the  very  base, 
curving  backward  and  a  little  outward,  the  forks  parting  at  about  a  right  angle.  Spi- 
racles small,  obovate,  nearly  twice  as  long  as  broad.  Legs  very  broad  and  short  at  base, 
the  last  three  joints  rather  slender,  not  very  long,  tapering,  appressed,  the  claws  moder- 
ately large  and  stout,  heeled  at  the  base,  curved  uniformly  and  considerably,  com- 
pressed, tapering.  Prolegs  very  short  and  very  stout,  rounded  at  tip,  scarcely  tapering, 
provided  at  tip  with  a  scarcely  curving,  double  row  of  aljout  sixty  booklets,  the  exposed 
portion  being  cylindrical,  moderately  stout,  tapering  but  slightly,  bluntly  pointed, 
pretty  strongly  curved. 

Chrysalis.  Body  nearly  uniform,  cylindrical,  tapering  posteriorly,  anteriorly  pro- 
vided with  angular  prominences,  throughout  rugulose.  Viewed  from  above,  the  sides 
of  the  abdomen,  which  occupies  more  than  two-thirds  the  length  of  the  body,  are  regu- 
larly and  very  slightly  convex  on  the  Ijasal  four  segments;  beyond,  tapering  gradually 
and  regularly;  the  sides  of  the  thorax  are  straight  and  very  slightly  divergent  anteri- 
orly behind  the  basal  wing  tubercle;  in  front  of  it  greatly  narrowed  and  tapering  a 
little  forward  to  the  base  of  the  ocellar  prominences.  Viewed  laterally  the  anterior 
portion  of  the  thorax  slopes  in  a  nearly  straight  line  upward  and  considerably  back- 
ward, in  continuation  of  the  anterior  part  of  the  ocellar  prominences  and  at  an  angle 
of  about  55°  with  the  lower  surface.  Behind  the  mesonotal  tubercle  the  upper  surface 
is  nearly  straight,  barely  convex,  as  far  as  the  tip  of  the  fourth  abdominal  segment,  and 
at  an  angle  of  about  120°  with  the  front  portion,  the  mesonotal  tubercle  intervening ;  the 
upper  surface  of  the  movable  segments  of  the  abdomen  very  broadly  rounded;  under 
surface,  as  far  backward  as  the  tips  of  the  wings,  slightly  curved,  very  slightly  bent 
a  little  way  beyond  the  middle  of  the  wings,  more  nearly  straight  than  in  any  other 
of  the  subfamily;  abdominal  segments  scarcely  curved  beneath,  tapering  as  on  a 
superior  view;  surface  of  the  head  flattened  both  above  and  l)eneath,  below  a  little 
tumid  in  the  middle,  above  with  a  pair  of  minute,  irregular,  subdorsal  tubercles  in  the 
middle;  ocellar  prominences  pretty  large,  irregular  and  rugose,  subpyraraidal,  trigo- 
nal, having  a  general  divergence  of  a  right  angle,  the  edges,  and  especially  the  superior 
one,  strongly  carinate,  the  superior  face  turned  upward  and  considerably  inward  and 
backward,  slightly  broader  than  long,  its  inferior  edge  straight,  minutely  tuberculate 
at  the  base,  its  superior  and  apical  rounded  but  a  little  prominent  in  the  middle, 
minutely  tuberculate  at  the  base,  uniting  with  each  other  along  the  front  margin  of 
the  prothorax ;  in  the  middle  of  the  front  between  the  prominences  narrow,  pretty 
deeply  notched;  lateral  face  of  the  prominences,  with  the  inferior  carina  straight, 
the  superior  bent  at  an  .angle  of  about  55^  with  it,  the  upper  portion  bent  laterally  at  a 
pretty  strong  angle;  viewed  from  beneath  the  inferior  carinae  are  slightly  bowed  lat- 
erally and  extend  to  the  most  posterior  point  of  the  head ;  the  prothorax  is  not  regu- 
larly arched  transversely,  the  middle  portion  being  flattened  and  slightly  hollowed,  the 
sides  deeply  hollowed,  both  the  anterior  and  posterior  edge  raised  slightly ;  the  meso- 
thorax  is  tumid,  furnished  at  about  the  middle  of  its  anterior  half  with  an  abrupt, 
pretty  large  tubercle,  directed  upward  and  slightly  forward,  very  rugulose,  subtri- 
gonal  or  broader  behind  than  in  front,  scarcely  tapering,  docked  at  summit,  broader 
than  high,  the  posterior  surface  hollowed,  its  edges  strongly  and  roughly  cariu.ate,  the 
carinae  diverging  at  right  angles  backward  as  far  as  the  laterodors.al  line  and  then 
bent,  extending  straight  backward  two-thirds  the  way  to  the  posterior  edge  of  the 
segment,  diverging  again  a  little  and  fading  out  as  they  approach  the  margin;  the 
basal  wing  tubercles  are  nearlv  as  large  as  the  mesonotal  tubercle,  rudely  trigonal,  the 
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posterior  face  largest,  the  tubercle  directed  almost  wholly  forward;  the  ridge  upon 
the  sides  of  the  body  is  represented  behind  this  only  by  a  small,  rough,  not  expanded 
tubercle,  just  beliind  and  below  the  spiracles  of  the  second  and  third  abdominal  seg- 
ments and  by  a  series  of  infrastigmatal,  minute  warts,  immediately  beneath  the  spiracles 
of  the  succeeding  segments;  a  good  many  minute  warts  are  scattered  over  the  second 
to  the  fourth  abdominal  segments,  and  in  addition  to  these  there  is  a  laterodorsal  series 
of  larger  rugulose  warts  on  the  metathorax  and  the  flrst  and  fifth  to  ninth  abdominal 
segments,  a  low,  lateral  tubercle  on  the  metathorax  and  an  indistinct  series  of  clus- 
tered lateral  warts  on  most  of  the  abdominal  segments ;  on  the  seventh  and  succeeding 
segments  the  abdomen  is  indistinctly  ridged  along  the  laterodorsal  and  infrastigmatal 
lines;  median  portion  of  the  preanal  button  swollen,  terminating  anteriorly  in  a 
broad,  recumbeut,  forward  directed,  depressed  lobe,  notched  in  the  middle.  Cremas- 
ter  pretty  long  and  broad,  twice  as  broad  beneath  as  above,  tapering  considerably, 
docked  at  tip,  quadrilateral,  the  edges  broadly  and  greatly  carinate.  between  which  the 
surface  is  deeply  hollowed,  excepting  beneath  where  it  is  flat  and  broad,  the  apical  field 
of  a  similar  shape,  the  area  of  the  booklets  transversely  and  broadly  ovate  or  quad- 
rangular. Ilooklets  about  125-150  in  number,  shaped  as  in  Euphoeades,  but  not  so 
long  or  large,  with  a  proportionally  larger  cup. 

Jasoniades  and  Papilio  are  tlie  only  genera  of  swallow-tails  peculiar  to 
temperate  regions.  Jasoniades  is  further  confined  to  North  America  if 
we  except  a  single  species,  the  Papilio  antinous  of  Donovan,  of  which  a 
single  specimen  has  been  reported  from  Australia ;  a  species  which  Double- 
day  regarded  as  the  same  as  our  E.  glaucus  ;  several  species  occur  in  the 
New  World  but  only  one  east  of  the  Mississippi  which  has,  however,  an 
immense  distribution,  from  Alaska  in  the  northwest  to  Florida  in  the 
soutlieast.  Its  northern  distribution,  given  in  detail  under  the  species,  is 
also  the  limit  of  the  generic  dispersal,  but  other  species  are  found  south  of 
these  boundiu-ies  ;  none  occur  in  the  Antilles  and  probably  none  on  the 
continent  south  of  Mexico. 

The  butterflies  are  large,  often  among  the  largest  of  the  old  genus 
Papilio  ;  the  outer  border  of  the  fore  wings  is  nearly  straight ;  the  hind  wings 
are  provided  with  from  one  to  three  tails,  generally  rather  long  and  spatulate, 
and  where  the  wing  is  not  tailed  the  border  is  wavy.  The  ground  color  is 
yellow  (in  one  species  a  secondary  female  is  so  suffused  with  black  as 
almost  entirely  to  have  lost  every  trace  of  yellow),  transversely  striped 
and  broadly  bordered  with  black,  the  boi'der  enlivened  by  small,  submar- 
ginal,  yellow  lunules  ;  the  fore  wings  have  four  stripes  which  are  always 
heaviest  next  the  costal  border  and  often  not  longer  than  the  width  of  the 
cell,  but  the  innermost,  which  crosses  neai;  the  middle  of  the  cell,  always 
traverses  the  entire  wing  and  is  continued  upon  the  hind  wings  as  a  nar- 
row, tapering  stripe  running  toward  and  almost  reaching  the  anal  angle. 
A  pseudocellus  is  found  at  the  anal  angle  and  beneath,  where  the 
markings  of  the  upper  surface  are  repeated  ;  the  black  border  of  the  hind 
wing  is  more  or  less  heavily  powdered  with  bright  blue  scales.  The  genus 
is  peculiar  among  our  Papilioninae  for  the  brevity  of  the  middle  and  hind 
tarsi,  the  rather  unusual  length  of  the  hind  femora  and  the  equality  of  the 
three  principal  members  of  the  hind  legs. 
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The  transt'oriiKitions  of  scvcnil  species  are  well  known  ;  the  insects 
hihcrniite  as  chrysalids  and  are  single  or  multiple  brooded,  according  to 
latitude.  The  eggs,  which  iiatch  in  a  little  more  than  a  week,  are  laid 
singly  and  the  caterpillars  live  in  solitude  on  a  great  varictv  of  angiosper- 
nions  i)lants  :  they  spin  a  silken  weh  n\ cr  a  whole  leaf  an<l  draw  the  sides 
together,  making  a  trough  in  wiiicli  they  lie  when  not  feeding.  The  chry- 
salids hang  for  ahont  a  fortnigiit  in  midsummer.  The  butterflies  frequently 
congregate  in  great  numbers. 

The  eggs  closely  resemble  those  of  Kuphoeades  in  general  form  and 
appearance.     They  are  not  snicarcd  with  any  coating. 

In  the  juvenile  larvae  the  second  thoracic  segment  is  the  largest  and 
behind  this  the  body  tapers  regularly  and  is  covered  with  a  few  longi- 
tudinal rows  of  warts  and  tubercles  mostly  provided  with  hairs,  those 
on  the  tid)crcles  often  clubbed  at  the  tip.  The  mature  caterpillars  closely 
resemble  in  form  and  markings  those  of  Euphoeades,  but  have  a  trans- 
verse, yellow  stripe  bordered  with  black  at  the  incisure  between  the  first  and 
second  abdominal  segments. 

The  chrysalids.  however,  differ  considerably  from  those  of  Euphoeades, 
approaching  rather  those  of  Papilio.  They  are  nearly  straight  with  very 
little  fulness  to  the  attingent  edges  of  the  wings  ;  on  the  inesonotum  is  a 
small,  tuberculate  prominence  facing  forward ;  similar  parallel  ocellar 
prominences  occur  on  the  head,  and  a  row  of  small,  laterodorsal  tuber- 
cles on  the  abdomen.  It  is  generally  gray-brown  in  color,  sometimes 
green,  always  streaked  with  blackish,  and  resembles  a  rough  bit  of  bark. 


EXCURSUS  XLIX.— MELANISM  AND  ALBINISM. 

And  whatso  olso  of  \crtue  good  or  ill 
Grewe  in  this  (ianlin.  fctclit  from  farreaway, 
Of  <'V<'ri«  one  lie  talics,  and  tastes  at  will. 
And  on  their  pleasures  greedily  doth  pray. 
Then  when  he  hath  botli  plaid,  and  fed  his  fill, 
In  the  warm  Sunne  he  doth  hiinselfe  embay, 
Anii  there  him  rests  in  riotous  sullisunnce 
Of  all  liis  gladfulness,  and  kingly  joynnnce. 

Spenser. — Muiopotmos, 

Variation  in  the  coloring  of  butterflies  sometimes  shows  a  definite  ten- 
dency, repeated  in  widely  separated  groups.  Instances  of  this  sort  are 
melanism  or  melanochroism  and  ali)inism,  the  former  terms  expressing  a 
tendency  of  the  markings  of  the  upper  surface  of  the  butterfly  to  become 
wholly  or  almost  wholly  black,  the  latter  of  the  lighter  colors,  which  may 
be  normally  vivid,  to  appear  as  if  bleached. 

As  instances  of  melanochroism  we  have  in  our  own  fauna  two  striking  ex- 
amples, one  the  female  of  Jasoniades  glaucus,  where  many  of  this  sex  show 
a  tendency,    farther  and  farther  toward  the  south,  to  become  altogether 
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black  upon  the  upper  surface ;  and  the  other,  the  male  of  Cyaniris 
pseudargiolus,  in  which  a  similar  change  is  general  in  the  same  southern 
region,  but  in  this  case  affecting  the  male  sex.  These  two  cases,  belong- 
ing to  different  families,  though  occurring  in  butterflies  of  similar  range  in 
a  similarly  restricted  district,  have  no  other  points  in  common.  First, 
Jasoniades  is  a  vellow  butterfly,  striped  with  black,  in  which  both  sexes 
are  normally  alike,  but  where  in  the  melanic  form  the  yellow  is  partially 
or  wholly  subdued,  the  wing  becoming  totally  black  above.  In  the  other 
the  sexes  already  differ  in  color,  the  female  being  paler  than  the  male  and 
having  a  broad  brown  margin,  while  the  male  is  almost  or  absolutely  uni- 
form blue  above  ;  in  the  melanic  male,  however,  this  blue  is  almost  en- 
tirely changed  to  a  dark  brown  or  to  a  shade  similar  to  that  bordering  the 
wings  of  the  female.  Besides  this,  the  melanic  female  of  Cyaniris  appears 
only  in  the  spring  brood,  and  here  comprises  all  the  members  of  that 
brood,  at  least  in  the  southern  portion  of  its  distribution,  while  there  is  no 
seasonal  restriction  in  Jasoniades.  There  are  two  other  instances  of  this  me- 
lanism among  our  New  England  buttei-flies,  Atrytone  zabulon  and  Erynnis 
attains,  where  the  upper  surface  of  the  female  is  affected  in  certain  instances. 
These  again  differ  from  the  others,  first  in  the  imperfection  of  the  melanism 
and  second  in  there  being  no  restriction  to  the  range  of  the  melanic  form, 
appearing  as  far  as  we  know  wherever  the  normal  form  appears  and  in  about 
ecpial  quantities  ;  similar  examples  appear  in  allied  Pamphilidi. 

Instances  of  albinism  are  confined,  so  far  as  we  yet  know,  to  the  Rhod- 
oceridi  ( where  white  is  a  prevailing  color  in  an  allied  tribe)  and  to  the 
female  sex.  It  is  familiar  to  all  entomologists,  especially  in  the  genus 
Eurymus.  In  some  instances  all  the  females  are  albinic  ;  in  others  only 
a  portion  of  them,  but  not  restricted  as  to  geographic  range,  though  in 
polymorphic  species  relatively  far  more  frequent  in  later  than  in  earlier 
broods,  but  known  to  occur  in  all.  It  is  found  in  all  the  Rhodoceridi  men- 
tioned in  the  body  of  the  present  work  with  the  sole  exception  of  Calli- 
dryas.  Among  the  Eurymi  it  is  far  more  common  in  the  species  of  the 
subarctic  and  subalpine  regions  than  in  those  found  in  lower  levels  or  lati- 
tudes ;  and  only  here  does  it  ever  include  all  the  females. 

How  to  explain  these  phenomena  is  exceedingly  difficult.  The  moment 
one  begins  to  speculate,  some  fact  appears  which  altogether  upsets  any 
theory  he  may  form  on  the  subject.  Thus  while  this  is  plainly  a  form  of 
colorational  antigeny,  which  I  formerly  inferred  was  a  departure  on  the 
part  of  the  female  from  the  normal  coloring  of  the  sex,  it  immediately  ap- 
peared that  in  the  case  of  our  blue  butterfly,  it  was  the  male  and  not  tlie 
female  that  was  melanic,  in  striking  opposition  to  all  the  cases  we  other- 
wise know  of  melanic  or  albinic  antigeny.     How  should  this  be  explained? 

If  melanism  or  albinism  were  confined  altogether  to  females,  we  might 
look  upon  it  as  a  form  of  protective  coloring  similar  to  some  instances  we 
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now  know  of  sexual  mimicry  ;  tlie  female,  as  being  the  sex  which  most 
requires  the  protection,  being  the  only  one  which  departs  from  the  type.  Or, 
noticing  the  googr;iphicnl  distribution  of  tliis  coloring,  the  melanic  forms 
occurring  altogctlicr  in  tlic  south,  wiicn  tliey  arc  at  ail  limited  in  tlieir  dis- 
tribution, the  albinic  forms  on  the  other  hand  being  far  more  ])revalent  in 
high  northern  regions,  we  might  expect  that  when  albinism  showed  itself 
in  polymorphic  species  (if  there  were  any  difference  lietween  the  various 
generations)  it  woidd  prevail  among  tliose  whici)  were  boru  in  the  cooler 
rather  tlian  in  tliose  born  in  the  warmer  parts  of  the  year,  whereas  the 
direct  opposite  is  the  ease.  If,  again,  melanism,  as  largely  confined  to  the 
south,  be  looked  upon  as  a  product  of  warm  surroundings,  we  should  nat- 
undly  expect  it  in  the  later  broods  emerging  in  the  hot  season  rather  than 
in  the  earlier  ;  whereas  in  those  cases  where  we  know  of  it  as  confined  at 
all.  it  is  found  in  the  earlier,  cooler  part  of  the  year. 

Yet  that  climatic  conditions  have  something  to  do  with  these  peculiar 
colorational  features  seems  almost  indubitable.  In  the  first  place  we  may 
point  out  that  melanism  is  almost  altogether  confined  to  the  district  south 
of  the  latitude  of  New  York  ;  and  that  albinism,  omittinfj  mention  of  hisrh 
elevations,  is  hardly  found  except  north  of  that  same  latitude. 

In  the  second  place,  it  has  been  shown  by  several  naturalists,  notably 
by  Mr.  J.  A.  Allen,  that  in  other  de|iartments  of  the  animal  kingdom  a 
similar  tendency  to  melanism  appears  as  one  passes  southward  in  North 
America.  There  is,  Allen  says,  among  American  birds  a  general  increase 
in  the  intensity  of  color  at  the  southward  and  "an  increase  of  the  extent  of 
the  dusky  or  black  markings  at  the  expense  of  the  intervening  lighter  or 
white  ones,  or  conversely  the  reduction  in  size  of  white  spots  and  bars." 
The  cases  are  by  no  means  altogether  parallel,  but  they  point  in  a  certain 
definite  and  similar  direction.  This  phenomenon,  however,  should  by  no 
means  be  confounded  with  that  other  whicii  we  observe  in  butterflies  of  the 
high  north,  where,  as  compared  with  the  same  species  further  south,  there 
is  a  blurring  of  the  markings  upon  the  wings  and  a  deepening  in  their  tone, 
which  presents  a  distinctly  melanic  effect,  an  effect  which  has  also  been  pro- 
duced artificially  by  Mr.  Edwards  in  ins  experiments  upon  chrysalids 
subjected  to  abnomial  cold.  Tlie  specimens  suffer  in  color  and  distinct- 
ness of  marking.  And  here,  again,  we  meet  another  difficulty  ;  for  how 
shall  we  correlate  such  facts  as  these  with  that  of  the  prevalence  of  albinism 
in  arctic  and  alpine  regions. 

In  the  third  place,  these  antigenic  qualities,  which  show  themselves  in 
a  greater  and  less  degree  of  black  markings  over  the  upper  surface  of  the 
wings  in  butterflies,  are,  as  far  as  I  am  aware,  almost  entirely  confined  to 
temperate  regions,  where  the  seasonal  climatic  differences  are  at  their  high- 
est. Indeed  I  do  not  know  that  a  single  case  of  albinism  or  of  melanism 
properly  speaking  occurs   within  the   tropics,  where  the   seasonal   climatic 
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differences  are  at  their  lowest.  By  this,  of  course  I  do  not  mean  black 
or  white  butterflies,  but  aberrations  from  the  normal  type  of  coloring  in  a 
given  species,  which  can  be  signalized  under  these  two  terms.  It  would 
therefore  appear  quite  certain  that  climate  has  much  to  do  with  the  pro- 
duction of  these  strange  aberrations,  which  seem  so  persistent  that  we  are 
tempted,  however  paradoxical  it  may  sound,  to  characterize  them  as  normal. 
Pei'haps  experimentation  upon  our  common  Eurymi  under  differing  and 
definite  degrees  of  temperature  and  light  during  their  larval  stage  may 
show  the  way  to  a  solution  of  the  question. 


JASONIADES  GLAUCUS.— The  tiger  swaUow-taiL 

[Tiger  swallow-tail  ((iosse);  the  swallow-tail  (Packard) ;  yellow  swallow-tail  (Maynard); 
Turmis  butterfly  (Harris);  Turmis  papilioii  (Emmons);  Tiirnus  swallow-tail  (Saunders);  large 
yellow  butterfly  (Fitch) ;  American  swallow-tail  (Fitch  MSS.);  great  black  swallow-tail  butter- 
fly (Abbot) ;  black  emperor  swallow-tail  (Gosse);  glaucous  butterfly  (Fitch).] 


Papilio  glaucus  Linn.,  Syst.  nat.,  lOlh  ed., 
460  (1758). 

Etiphoendes  glaucus  Scudd.,  Syst.  rev. 
Amer.  butt.,  44  (1872);  Rep.  geol.  N.  H.,  i: 
359,  pi.  A,  fig.  16  (1874). 

Jasoniarles  glaucus  Scudd.,  Butt.,  181-182, 
190,  figs.  6,  153  (1881). 

Papilio  turnus  [D'Urb.],  Can.  nat.  geol., 
ii :  223-236,  figs,  c,  d,  pi.  3,  fig.l  (1857) ;  D'Urb., 
ibid.,  v:  87.  243  (I860);— Walsh,  Proc.  entom. 
soc.  Philad.,  i :  352  (1863) ;— Edw.,  Trans.  Ainer. 
ent.  soc,  ii :  207  (1808);— Pagenst.,  Verb.  nat. 
med.  ver.  Heidelb.,  n.  f.,  i:  101-104  (1874);— 
Saund.,  Can.  ent.,  vi:  2-5,  flgs.  1,  2  (1874); 
lus.  inj.  fruits,  81-84,  flgs.  80-82  (1883);— 
Couper,  Can.  ent.,  vi:  91-92  (1874) ;— French, 
Rep.  ins.  111.,  vii:  139  (1878);  Butt.,  97-101, 
figs.  17-19  (1886) ;— Middl.,  Repl  ins.  111.,  x: 
74-75  (1881);— Coq..  ib.,  173  (laSl) ;— Gosse, 
Trans.  Linn.  soc.  Lond.,  (2)  Zool.,  ii :  309-310, 
pi.  30,  figs.  12-15  (1883);- Fern.,  Butt.  Me., 
25-26,  figs.  1-2  (1884);— Grub.,  Jen.  zeitschr. 
naturw.,  xvii:  470-471,  pi.  7,  figs.  7-11  (1884); 
Pap.,  iv :  86-87,  pi.  1,  flgs.  7-11  (1884) ;— Mayn., 
Butt.  ISr.  E.,  51,  pi.  6,  flgs.  70,  70a  (1886). 

Figured  also  by  Glover,  111.  N.  A.  Lep.,  pi. 
2,  fig.  4  (3  figs.) ;  pi.  A,  figs.  1,  2,  ined. 

JASONIADES  GLAUCUS  TURNUS. 

The  homotypic  form. 

Papilio  antilochus  Linn.,  Syst.  nat.,  10th 
ed.,  463  (1758);— .Jabl.-Herbst,  Xatursyst.  ins. 
schmett.,  iii:  180-181  (1788) ;— God.,  Encyl. 
m6th.,  i.-c:  19,  55  (1819);— Boisd.,  Spec.  giSn. 
L6p.,  i:  340  (1836).  [Based  on  an  artificial 
specimen.] 

Papilio  caudatus  etc.,  Catesb.,  Nat.  hist. 
Carol.,  ii:  83,  pi.  83  (1743) ;— Eisenb.-Licht.- 


Knorr,  Catesb.  abbild.  fische  u.  s.  w.,  83,  pi. 
83  (1777).     [Based  on  an  artificial  specimen.] 

Papilio  turnvs  Linn.,  Syst.  nat.,  12th  ed., 
ii:  5.36  (1767) ;— .labl.-Herbst.  Natursyst.  ins. 
schmett.,  iii:  136-138,  pi.  41,  figs.  3-4  (1788);— 
Abb.,  Draw.  ins.  Ga.  Brit.  Mus.,  vi,  pi.  7,  fig. 
3,  pi.  8,  fig.  4;  xvi:  16,  tab.  274  (ca.  1800)  ;— 
Esp.,  Ausi.  schmett.,  i:  19.5-197,  pi.  48,  fig.  1 
(1801); — Pal.  de  Beauv.,  Ins.  rec.  Afr.  AmiSr., 
119,  pi.  Lep.  11  b,  figs,  1. 1  (1805) ;— God.  Eneycl. 
m6th..  ix  :  19,  55-56  (1819) ;— Say,  Amer.  entom., 
iii, pi.  40  (1828) ;  Entom.  N.  Amer.,  ed.  LeConte, 
i :  87-88,  pi.  40  ( 1859) ;— Boisd.- LeC,  Lip.  Am6r. 
sept.,  19-22,  pi.  6,  fig.  l,pl.  7,  figs.  1-3 (1829) ;— 
Boisd.,  Spec.  g6n.  Lip.,  i:  338-339  (1836);— 
Kirb.,  Faun.  bor.  Amer.,  iv:  286  (1837);— 
Gosse,  Can.  eut.,  183  (fig.),  193,223,293(1840); 
— Doubl.,  Arc.  ent.,  i:  143  (1845) ;  — Lucas, 
Pap.  exot.,  35-36,  pi.  18,  fig.  inf.  (184.5) ;— Gray, 
Catal.  Lep.  Brit.  Mus.  Pap.,  24  (1852) ;— Emm., 
Agric.  N.  Y.,  v  :  201,  pi.  38,  fig.  3  (1854) ;— Fitch, 
Rep.  nox.  ins.  N.  Y.,  iii :  23-24  (1859) ;— Harr., 
Ins.  inj.  veg.,  3d  ed.,  2&S-269,  figs.  97-98  (1862) ; 
— Morr.,  Syu.  Lep.  N.  Amer.,  1  (1862);— Lintn., 
Proc.  entom.  soc.  Philad.,  iii:  50-51(1864); — 
Reak.,  Proc.  entom.  soc.  Philad.,  vi :  124-126 
(1806) ;— Saund.,  Can.  ent.,  i :  53-54  (1869). 

Jasoniades  tunius  Hiibn.,  Samml.  exot. 
schmett.,  ii,  Lep.  i,  Pap.ii,  Gent,  ii,  Arch.  A, 
her.  2,  figs.  1-2  (1820-1821). 

Papilio  alcidamas  Cram.,  Pap.  exot.,  i:  62, 
151,  pi.  38,  figs.  A,  B  (1779). 

Papilio  diurna etc.  Catesb.,  Nat. hist.  Carol., 
ii:  97,  pi.  97  (174.3);— Eisenb.-Licht.-Knorr. 
Catesb.    abbild.    fische    u.  s.   w.,    97,   pi.    97 

(1777). 
Papilio  prima  etc.  Mouf.,  Ins.  theatr.,  98, 

fig.  (1634). 
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Papilio  alis  amplissimis  etc.  Rai, Hist,  ins.,  (1806) ;— God.,  Eiicyd.  iiKJth.,  i.\  : 20,  GO  (1819) ; 

in  (1710).  — Boisa.-l,cC.,  1.6i).  Amtir.  sept,,  22-25,  pi.  8, 

Fi-urc.l  also  by  Abbot,  Draw.  ins.  Ga.,  Best.  fig.  1,  pi.  9,  li';.  1-3  (1.^29) ;— BoisJ..  Spec.  gin. 

80C.  iial.  lii.«t.,Oemlerooll.,3;  Gray  coll.,44;—  L<?p..  i :  33,')-:!30  (I83(i) ;— Douhl.,  Arc.  ent.,  i: 

Glov.,  III.  N.A.  Lep.,  pi.  28,  lig.  1,  iiied.  l-t!  (1.S45);— (.'licii.-I.iic,  Eiiovcl.  hist.  iiat.  pap., 

JASONIADES  GLAUCU8  GLADCUS.  P''  '**'  "'•  >  <1^^»)  I-^"^'^'''  ^'^^^  ^^'''''-  122-123 

(1859) ;— Morr.,  Syn.  Lep.  N.  Amer.,  1-2  (1862). 

The  antiiicnic  female.  i!;Mp/ioe«(ie»(7/a!(C!(»Hubn.,  Verz.schmett., 

Papilio  gliiucus  Linn.,  Syst.  nat.,  10th  ed.,  83  (1816). 

460  (1758);— Cram.,  Pap.  exot.,  ii:  64-65,  pi.  Papilio  ttirnvs  forma  alt.  glaucusFeld., 

139,  figs.  A,  B  (1779);— Jabl.,  Natursyst.  ins.  Spec.  Lep.  hue.  dcscr.,  26,  73  (1864). 

schuiett.,  ii:  229-241.  pi.  17,  tigs.  1-2  (1784);—  I'apiliofflauois forma  obscura  Aur.,  Lep. 

Abb.,  Draw.  Ins.  Ga.,  Brit.  Mus.,  vi,  pi.  1,  fig.  1 ;  Mus.  Lud.  Ulr.,  14  (1882). 

pi.  2,  fig.2;  xvi:  17,  pi.  1;— Esp.,  Ausl.  schmett.i  Figured  also  by   Abbot,  Draw.  ins.  Ga., 

i:  27-28,  pi.  5,  fig.  1  (1801);— Pal.  de  Beauv.,  Bost.  soc.  nat.  hist.,  Oenilcr  coll.,  4;  Gray  coll., 

Ins.  rec.Afr.Am6r.,  99,  pi.  Lep.  lb,  figs,  a,  b  46,46;— Glov.,  III.  N.A.  Lep.,  pi.  28,  fig.  8,  ined 

And  the  grasses  seemed  to  chime 

With  the  music's  mellow  biirs, 
While  butterflies  danced  with  airy  flight 

In  the  sunlight  amber-gleaming. 
And  the  flowers  were  glad  that  swayed 

In  the  breeze  whose  tune 

Was  forever  ''June." 

ScoLLARD.— .4  June  Harmony 
Diurnarum  prima,  omnium  maxima. 

MOUFKT. 

Imago  (8  :  1 ;  13  :  10).  Head  black,  the  front  with  a  slender  inconspicuous  line  of 
yellow  hairs  on  either  side,  not  quite  bordering  the  eyes;  from  the  outer  posterior 
edge  of  each  antenna  a  broader,  slightly  oblique,  yellow  streak  runs  to  the  thorax, 
■where  it  strikes  a  broader  band,  continuous  with  it.  Antennae  uniformly  velvety  dark 
brown.     Falpi  yellow  with  a  few  intermingled,  long,  black  scales  on  the  terminal  joint. 

Thorax  above  black,  with  two  broad,  lateral,  yellow  bands  commencing  at  the  ter- 
mination of  the  yellow  streak  of  the  head,  including  the  patagia  (excepting  their  lower 
edge  and  extreme  base) ,  and  continuing  beyond  in  the  long  hairs  of  the  metathorax ; 
beneath  yellow,  black  only  in  a  moderately  broad  stripe,  extending  from  the  middle  of 
the  hinder  edge  of  the  eye  to  the  middle  of  the  thorax;  coxae  all  covered  without 
with  yellow  hairs ;  rest  of  legs  dark  reddish  brown,  the  inferior  surface  of  the  femora 
thinly  fringed  with  long  black  and  yellow  hairs  ;  spines  black  ;  spurs  and  claws  reddish. 

Wings  above  very  bright  straw  yellow  marked  with  black,  the  veins  of  the  fore 
wings,  excepting  sometimes  the  submedian  and  internal  nervures,  marked  and  banded 
with  black.  Costal  margin  of  fore  wings  black,  moderately  flecked  with  yellow  on  the 
basal  third,  abundantly  at  the  apical  band,  so  as  to  form  a  line  bordering  the  first  sub- 
costal nervule  above  the  extremity  of  the  cell ;  a  black  band  at  the  base  of  the  wing 
curving  outward  along  the  subcostal  nervure;  a  broad  band  crosses  the  entire  wing, 
narrowing  slightly  from  above  downward,  nearly  straight,  but  bent  slightly  at 
the  median  nervure,  its  borders  ill-defined  by  an  admixture  of  black  and  yellow 
scales,  its  exterior  border  crossing  the  middle  of  the  cell  and  striking  at  (^)  or  a  little 
outside  of  f  ? )  the  base  of  the  flrst  median  nervule,  its  width  about  equal  to  the  median 
interspaces;  another  slightly  sinuous  band  of  about  equal  breadth  crosses  the  cell,  its 
Interior  border  striking  at  about  the  origin  of  the  second  median  nervule ;  beyond  the 
cell,  it  extends  to  the  flrst  median  nervule  or  even  a  little  beyond,  narrowing  as  it  goes, 
its  interior  border  continuous  with  the  portion  in  the  cell,  its  exterior  boi-der  shooting 
out  lance-shaped  lateral  extensions  a  short  distance  along  the  second  and  third  median 
nervules;  the  interior  border  of  this  band,  within  the  cell,  is  better  defined  than  the 
rest  or  than  the  flrst  mentioned  band;  a  third  band  is  narrower  than  the  previous, 
slightly  curved  outward,  its  exterior  border  well  defined;  it  crosses  the  extremity  of 
the  cell,  enclosing  the  vein  at  the  extremity  of  the  cell  in  the  middle  of  its  interior 
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half,  ami  reaches  from  the  costal  border  to  tlie  upper  median  nervule;  beyond  this,  at 
the  last  divarication  of  the  subcostal  nervure,  is  anotlier  smaller,  narrowing  band^ 
made  up  of  ill  defined,  irregular,  continent  spots,  extending  across  the  subcostal  inter 
spaces  ;  the  outer  border  is  covered  by  a  broad  black  band,  as  broad  as  two  interspaces, 
its  interior  border  pretty  well  defined  and  almost  perfectly  straight,  occasionally  arched 
in  eacli  interspace;  this  band  includes  a  series  of  eight  or  nine  submarginal,  trans- 
versely oval,  rather  large  yellow  spots,  iu  the  middle  of  the  outer  three-fifths  of  the 
band ;  and,  occasionally,  a  broad,  indistinct,  powdery  band  of  very  scattered  yellow 
scales,  midway  between  these  and  tlie  interior  border  of  the  black  band  ;  fringe  black- 
ish, interrupted  in  the  interspaces,  usually  on  the  outer  half  only,  witli  an  equal  breadth 
of  yellow.  Base  of  the  hind  wings  and  the  inner  border  marked  Ijy  a  continuous  black 
stripe,  extending  over  fully  three-fourtlis  of  the  inner  border,  as  broad  as  the  base  of 
the  middle  median  interspace,  its  exterior  border  with  intersprinkled  black  and  yellow 
scales,  the  edge  of  the  inner  border  yellow ;  a  straight,  gradually  narrowing,  black  stripe, 
its  borders  fiecked  with  yellow  scales,  extending  from  the  costal  border  midway  be- 
tween the  base  of  the  wing  and  the  interior  edge  of  the  black  outer  border,  and  ter- 
minating at  the  middle  of  the  lowest  median  nervule,  where  it  is  joined  by  an  oblique 
spur,  emitted  from  the  termination  of  tlie  internal  stripe ;  cell  narrowly  bordered  within 
■with  black  between  the  second  and  third  subcostal  nervules  and  sometimes  next  a 
portion  of  the  adjoining  interspaces;  outer  margin  very  broadly  bordered  with  blacky 
the  inner  margin  of  the  border  starthig  at  the  costal  edge,  in  direct  continuation 
of  that  of  the  fore  wings  and  directed  toward  a  point  a  very  little  within  the  termina- 
tion of  the  lower  median  nervule,  but  curving  around,  subparallel  to  the  outer  border, 
when  it  has  reached  the  median  nervules,  and  terminating  a  little  below  the  extremity 
of  the  internal  stripe,  confused  in  its  passage  over  the  median  interspaces  by  an  ex- 
ceedingly broad  and  nearly  equal  intermingling  of  black  and  yellow  scales,  which  fol- 
low the  nervules  to  a  still  greater  distance  ;  there  is  a  submarginal  row  of  four  very 
large  and  conspicuous  yellow  lunules  from  the  upper  subcostal  to  the  upper  median 
interspaces,  the  outer  limb  of  the  lowest  curving  downward  toward  the  tail;  in  the 
interspace  on  either  side  of  these  is  a  much  smaller  submarginal  orange  lunule,  occa- 
sionally nearly  obsolete,  and  next  the  excision  of  the  inner  border  is  a  large,  marginal, 
orange  lunule ;  above  the  latter,  midway  between  it  and  the  yellow,  is  a  strongly  arched, 
not  very  conspicuous  lunule  of  scattered  nacreous  blue  scales;  and  sometimes,  espe- 
cially in  the  female,  a  similar  or  even  much  more  extensive  sprinkling  of  blue  scales 
is  placed  midway  between  the  submarginal  lunules  and  the  yellow  main  color  of  the 
other  interspaces;  fringe  yellow,  interrupted  pretty  broadly  with  black  at  the  nervure 
tips,  the  terminal  third  of  the  inner  side  of  the  tail  and  the  terminal  three-quarters 
of  the  outer  side,  black. 

Beneath  pale,  faded,  straw  yellow,  the  markings  of  the  upper  surface,  excepting  of 
the  borders,  repeated;  outer  three-fifths  of  costal  margin  of  fore  wings  gray,  with 
mingled  brown  and  yellow  scales ;  outer  margin  with  three  parallel  black  stripes  of 
nearly  equal  breadth,  the  marginal  one  broadest,  the  inner  one  next  in  breadth,  its 
interior  border  corresponding  to  the  interior  border  of  the  marginal  band  of  the  upper 
surface ;  and  the  smallest  lying  midway  between  the  two ;  the  space  between  the  outer 
two  bands  yellow  like  the  ground;  between  the  inner  two,  gray  with  equally  mingled 
yellow  and  black  scales ;  below  the  median  nervures  the  black  stripes  coalesce.  Hind 
wings  with  a  transverse,  pretty  regularly  curving,  straiglit  or  wavy,  black  band,  its  in. 
terior  border,  in  the  median  and  subcostal  interspaces,  lying  a  little  outside  of  the 
same  band  on  the  upper  surface ;  it  is  of  the  width  of  the  marginal  stripe  of  the  fore 
wings,  but  broadens  on  the  lower  half  of  the  wing;  inside  of  this  band,  there  is  some- 
times a  flush  of  reddish  orange  in  the  median  interspaces  and  the  second  and  third 
median  nervules  are  sprinkled  with  mingled  yellow  and  black  scales ;  the  band  is  nar- 
rowly and  delicately  bordered  on  the  outside  witli  bluish  hoary  scales,  forming 
lunules  on  the  lowest  two  interspaces ;  the  marginal  and  submarginal  lunules  of  the 
upper  surface  are  repeated  beneath,  the  paler  ones  often  tinged  with  orange  in  the 
middle;  between  these  and  the  line  of  bluish  scales,  the  wing  is  black,  profusely  pow- 
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dered  witli  pale  greenish  scales;  the  black  edging  of  the  cell  is  .sometimes  enlivened  by 
a  median  line  of  bluish  scales;  fringe  as  on  the  upper  surface. 

Abdomen  above  blue  black;  sides  yellow  to  the  tip,  with  an  inferior,  lateral,  black 
stripe,  broadening  in  the  middle  and  tapering  toward  base  and  tip,  reaching  as  far  as 
the  terminal  segment;  beneath  yellow,  with  two  subventral,  narrow,  black  stripes; 
edges  of  the  valves  of  the  male  (35:  31-34)  blackish,  their  sides  yellow;  the  valves 
stout,  but  little  tumid,  broadly  but  irregularly  rounded,  nearly  twice  as  long  as  broad, 
a  little  ridged  along  the  middle,  the  tip  slightly  protuberant ;  the  lower  border  is 
slightly  sinuate,  the  upper  a  little  full;  the  arniiiture  consists  of  .a  slender  rod  nearly 
straight  in  its  basal  half,  just  before  the  end  of  which  it  emits  an  inward  curving  and 
backward  directed,  slender,  t.apering  spur,  half  as  long  as  itself;  the  apical  half  of  the 
rod  is  arcuate,  bent  strongly  upward  and  a  little  forward,  becoming  expanded  apically 
into  a  vertical,  appressed,  prominent  lamina,  bearing  three  strong,  unequal  denticula- 
tions  directed  downward,  the  lowest  the  largest  and  a  little  twisted.  Ju,st  beneath  the 
hook  of  the  centrum  is  a  large,  fleshy,  nearly  colorless  mass  supporting  a  compressed, 
broad  lamina  extending  to  the  tip  of  the  hook;  and  beneath  this  is  a  corneous,  slender, 
cylindrical,  elongated  member  (scaphium  of  Gosse)  curved  a  little  downward,  nearly 
equal,  but  expanding  and  flexible  at  tip,  reaching  in  repose  the  inner  surface  of  the 
valves  at  about  the  middle  of  the  lower  surface. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  16  mm. 

Smallest. 

Average. 

48. 
14. 
13.5 
10. 

Largest. 

Smallest. 

Average. 

Largest. 

45. 
13.5 
12. 
8.5 

57. 
16. 
14.76 
12. 

47. 
12.25 

51. 

13.75 

13.25 

10.75 

antennae 

hind  tibiae  and  tarsi. . 
fore  tibiae  and  tarsi.. 

Length  of  tails  of  hind  wings,  11.5  mm. 

Variations  and  aberrations.  In  one  female  from  the  White  Mountains  (July  7) 
the  yellow  of  the  upper  surface,  particularly  of  the  lower  half  of  the  fore  wings,  is 
slightly  tinged  with  an  orange  flush. 

Specimens  from  Alaska  agree  in  coloration  and  markings  with  New  England  speci- 
mens in  every  particular,  although  they  are  slightly  smaller  than  White  Mountain  spec- 
imens, and  these  are  generally  smaller  than  the  average  specimens  from  other  parts  of 
New  England,  and  are  apt  to  be  duskier.  The  fore  wing  of  one  male  from  the  White 
Mountains  measures  but  44.5  mm.  and  that  of  one  female  but  42  mm.,  while  in  the 
largest  female  I  have  from  Alaska,  it  reaches  but  46.5  mm. ;  one  female  from 
Alaska  measures  only  36  mm.  in  the  length  of  the  fore  wing.  Gosse  says  that  New- 
foundland specimens  are  not  only  smaller  than  continental  specimens  but  paler. 
Couper  speaks  of  those  from  Anticosti  as  darker  than  normal,  like  the  Alaskan  and, 
indeed,  all  others  from  the  high  north. 

Many  years  ago  T  saw  in  some  collection,  but  failed  to  note  where,  an  hermaphro- 
ditic specimen  from  the  south,  in  which  the  wings  of  the  left  side  and  the  left  half  of 
the  body  were  female,  and  that  J.  glaucus  glaucus,  while  the  right  half  was  male  and 
normally  yellow ;  the  valves  were  developed  only  on  the  right  side.  It  was  perhaps 
the  same  individual  which  is  figured  by  Edwards,  and  first  described  by  him  in  the 
Transactions  of  the  American  entomological  society  (ii:  207). 

Egg  (66:  1).  Minutely  rugulose,  when  seen  under  a  strong  lens;  color,  when  laid,  of 
the  green  of  the  upper  surface  of  birch  leaves;  afterward  it  becomes  uniformly 
flecked  with  reddish  brown,  giving  it  a  brownish  yellow  appearance.  Micropyle 
rosette  .237  mm.  in  diameter,  composed  in  general  of  a  multitude  of  very  minute, 
usually  roundish,  sometimes  oval,  angular  cells,  nearly  uniform  in  size,  not  increasing 
in  magnitude  outwardly,  and  averaging  .014  mm.,  excepting  at  the  centre  (68:18), 
where,  in  a  space  .05  mm.  in  diameter,  the  cells,  though  otherwise  very  similar,  are  not 
half  that  size.  Height,  1.1  mm.;  breadth  in  the  middle,  1.4  mm.;  breadth  at  base, 
1.16  mm. 
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Caterpillar.  First  stage  (76  :  28).  Head  shining  piceous,  moutli  parts  black.  Body 
velvety  blaclv,  first  tlioracic  segment  very  pale  purplish,  its  tubercles  pale,  third  thora- 
cic segment  with  a  tr.ansverse,  arcuate,  dull  whitish  dorsal  band;  dorsum  of  the  third, 
fourth  and  eighth  abdominal  segments  pale  greenish  white.  Legs  and  prolegs  black. 
Length,  3.5  ram. ;  greatest  breadth,  .76  mm. ;  breadth  at  extremity  of  body,  .6  mm. ;  of 
head,  1  mm. 

Second  stage  (80:  7).  Head  as  in  the  previous  stage,  the  mouth  parts  dark  luteous. 
Body  swollen  on  the  anterior  half,  the  third  thoracic  segment  being  largest;  dark  red- 
dish brown,  a  little  mottled  with  obscure  yellowish  and  blackish;  first  thoracic 
segment  yellowish  brown,  the  sides  and  dorsum  of  the  third  abdominal,  the  dorsum  of 
the  fourth,  a  triangular  anterior  dorsal  patch  on  the  fifth,  and  the  dorsum  of  the 
seventh  abdominal  segments,  as  well  as  the  tip  of  the  terminal  segment,  milky  white; 
tubercles  of  the  first  thoracic  segment  similar  to,  but  no  more  conspicuous  than  those 
of  the  first  stage ;  a  lateral  row  of  conical  warts,  developing  into  tubercles  on  the 
eighth  abdominal  segment,  bearing  very  short  hairs ;  a  pair  of  small  laterodorsal 
shining  warts  on  the  third  thoracic  segment;  below  the  lateral  tubercles  of  the  same 
segment  a  narrow,  longitudinal,  velvety  black  streak;  and  just  above  the  lateral 
tubercles  of  this  segment  and  of  the  first  and  fifth  to  seventh  abdominal  segments, 
a  minute,  circular,  bluish  white  spot.  A  little  fold  can  be  thrust  out  of  the  dorsum 
of  the  first  thoracic  segment,  the  first  indication  of  the  osmateria.  Legs  black  ;  prolegs 
dark  bluish  white,  milky  white  at  tip.  Length,  6.75  mm.  ;  greatest  breadth,  1.75  mm. ; 
breadth  at  eighth  abdominal  segment,  1.2  mm.;  breadth  of  head,  1.3  mm. 

Third  stage.  Head  (80:8)  blackish  castaneous,  black  above  and  behind;  front  of 
first  thoracic  segment  dull  purple;  rest  of  body  glistening,  dark,  olive  green,  blotched 
irregularly  with  pale  olive  green;  the  posterior  half  of  the  third,  the  whole  of  the 
fourth  and  a  narrow,  dorsal  part  of  the  fifth  abdominal  segments,  with  a  common, 
cream-colored,  dorsal  patch,  extending  down  nearly  to  the  spiracles.  The  dorsum  of 
eighth  abdominal  segment  pale  green ;  a  very  pale,  stigmatal  line,  inconspicuous  except 
on  the  thoracic  segments;  beneath  it  the  body  is  bluish  green.  The  larger  tubercles 
of  the  front  part  of  body  blackish  luteous,  those  of  the  hinder  extremity  pale  or 
whitish.  Osmateria  reddish  brown.  Spiracles  black.  Prolegs  pale  bluish  green. 
Length,  9  ram. ;  greatest  breadth,  2.5  ram.  ;  breadth  of  head,  2.2  mm. 

Fourth  stage.  Head  (80:9)  pale  reddish;  antennae  pale,  ocelli  black;  mouth  parts 
paler  than  the  general  tint  of  the  head.  Body :  the  tlioracic  and  first  two  abdom- 
inal segments  dark  olivaceous,  the  first  two  abdominal  segments  tinted  with  brownish, 
the  next  two  pale  yellowish,  the  third  marked  in  the  middle  anteriorly  with  dark 
olivaceous,  the  fourth  similarly  marked  on  the  sides  posteriorly ;  the  fifth  to  seventh 
abdominal  segments  dark  brownish  olivaceous,  the  fiftli  with  a  small,  anterior,  dorsal, 
yellowish  spot;  the  eighth  and  ninth  yellowish  above,  olivaceous  on  the  sides,  a  large 
olivaceous  spot  occupying  the  middle  of  the  two  segments  jointly ;  the  edges  of  the 
segments  are  bluish  green,  excepting  the  division  between  the  first  and  second  abdom- 
inal segments,  which  is  ferruginous.  Whole  body  beneath  the  spiracles  pale  bluish 
green;  above  them  dotted  with  indistinct,  shining  spots;  the  third  thoracic  segment 
with  a  transverse  row  of  slightly  raised  ferruginous  warts  placed  in  the  centre  of  the 
segment,  together  with  small,  roseate  spots,  also  placed  centrally  in  the  lateral  and 
supralateral  line,  edged  faintly  with  black  and  with  a  short,  longitudinal,  black  line 
between  them ;  first  abdominal  segment  with  a  pair  of  subdorsal,  slightly  elevated 
warts,  placed  anteriorly,  and  a  transverse  row  of  four  faint,  roseate  spots,  like  those 
of  the  previous  segment,  placed  posteriorly  ;  the  fifth  to  seventh  abdominal  segraents 
with  similar  subdorsal  spots;  the  eighth  and  ninth  segments  with  subdorsal,  elevated, 
hairy,  yellow  warts,  that  of  the  eighth  minute,  that  of  the  ninth  much  elongated,  situ- 
ated on  a  transverse  fold  ;  lips  of  the  osraaterial  orifice  on  the  first  thoracic  segment 
yellowish.  Spiracles  pale  luteous,  edged  very  narrowly  with  pale  testaceous.  Legs 
pale,  the  tip  of  the  claws  infuscated.  Prolegs  pale  bluish  green.  Length,  21.5  mm. ; 
greatest  breadth,  4  mm. ;  breadth  posteriorly,  2.5  mm. ;    breadth  of  head,  3  mm. 

During  the  progress  of  this  stage  a  considerable  change  takes  place,  the  body,  and 
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especially  the  thoracic  segments,  gnulually  changin};  to  a  purer  green  color,  and 
losing  the  olivaceous  tints,  excepting  a  slight  amount  on  the  dorsum  of  fie  second  and 
third  abdominal  segments;  the  dorsum  in  general  has  t)ecome  deeper  green  tlian  the 
rest  of  the  body,  the  sides  being  scarcely  darker  than  the  under  surface;  there  is  a 
delicate,  pale,  stigmatal  line,  and  in  place  of  the  pale  markings  of  the  third  to  fifth 
abdominal  segments  there  is  a  pale  yellowish  or  straw-colored  V-shaped  spot,  its  end 
thickened,  directed  forward  and  connected  with  the  yellow,  fuscous-tipped  tubercles 
of  the  ninth  segment  by  an  interrupted,  faint  yellowish  line;  ou  each  side  of  the  third 
thoracic  segment  is  a  small,  lateral,  pale  yellowish  spot,  including  below  a  luteous 
wart;  above,  a  short,  longitudinal,  velvety  black  streak;  and  in  the  middle  a  circular 
black-rimnu'd,  turquoise  spot;  the  posterior  edge  of  the  dorsum  of  the  first  abdominal 
segment  is  yellowish. 

Last  stage  (76:15,  26).  Head  (80:10)  delicate  ferruginous,  mottled  below,  and 
especially  at  the  sides,  with  pale;  lower  part  of  triangle  pale;  antennae  pale ;  tip  of 
third  joint  fuscous;  ocelli  black  in  a  black  field ;  labrumpale;  mouth  parts  pale,  the  tip 
of  tlie  mandible  reddish. 

Body  nearly  uniform  rich,  deep  green,  paler  below  the  spiracles,  specked  throughout 
with  indistinct,  pale  dots,  which  on  the  sides  sometimes  become  coufiuent  and  form 
faint,  linear,  irregular  streaks,  having  a  general  direction  from  below  backward  and 
upward;  faint  streaks  also  radiate  from  the  spir.acles ;  a  narrow,  yellow  stripe,  bor- 
dering the  osraaterial  fold,  sometimes  extends  backward,  forming  a  stigmatal  line 
across  the  thoracic  segments;  third  thoracic  segment  with  rather  a  large,  lateral,  sub- 
quadrate,  greenish  yellow  spot,  delicately  but  distinctly  edged  with  black  and  having 
within  it  above  a  black  streak,  and  centrally  a  small  turquoise  spot  broadly  annulated 
with  black;  upper  surface  of  the  first  abdominal  segment  edged  posteriorly  with  yel- 
low, and  the  second  anteriorly  with  black;  fourth  abdominal  segment  with  a  lateral, 
anterior,  broadly  oval,  oblique,  salmon  colored  spot,  sometimes  obsolete,  extending 
slightly  ou  the  succeeding  segment;  the  papilliforra  warts  of  the  eighth  abdominal 
segment  and  the  superior  portion  of  the  transverse  fold  on  which  they  are  seated, 
lemon  yellow,  sometimes  green  ;  the  first,  second,  fifth  to  seventh  abdominal  segments 
with  a  laterodorsal  and  lateral  row  of  small,  circular,  dark  turquoise  or  pure  blue 
spots,  those  of  the  posterior  segments  faintly  rimmed  with  fuscous ;  the  lateral  spots 
of  the  third  thoracic  segment  are  in  the  yellowish  spot  already  described,  and  the  lat- 
erodorsal ones  are  just  above;  third  to  eighth  abdominal  segments  with  an  iufrastig- 
matal  row  of  pale  turquoise  spots,  smaller  than  the  othei-s,  centrally  placed;  under 
surface  of  the  body  pale  green.  Body  very  sparsely  covered  with  very  delicate,  short 
hairs;  osmaterium  dark  orange;  spiracles  luteous.  Legs  pale  green,  claws  fuscous. 
Prolegs  pale  green. 

After  the  evacuation  preceding  pupation  the  larva  becomes  of  a  dull,  dirty,  velvety 
green  on  the  thoracic  and  first  abdominal  segments;  posteriorly  it  is  grizzly  green, 
laterally  streaked  with  fuscous.  Length,  50  mm. ;  greatest  breadth,  10  mm. ;  breadth 
behind,  4.5  mm.  ;  breadth  of  head,  4  mm. 

Chrysalis  (85:1-4).  Yellowish  griseous,  with  a  faint,  dull  olivaceous  tinge;  dor- 
sum of  the  fourth  to  sixth  abdominal  segments  a  little  more  infuscated  than  the  rest; 
in  some  specimens  the  lower  portion  of  the  sides  of  the  dorsal  surface  is  more  dis- 
tinctly yellowish  and  brighter  than  elsewhere;  ocellar  prominences,  excepting  in  front, 
blackish  fuscous ;  wings  dotted  and  finely  streaked  with  l)lackish  at  the  outer  borders 
and  in  the  middle  a  few  parallel,  short,  narrow,  longitudinal,  blackish  streaks;  tongue 
and  parts  of  the  legs  adjacent  to  it,  dusky ;  mesonotal  tubercle  tipped  with  blackish ;  a 
broad,  irregular,  blackish  fuscous  band,  deepest  in  tint  on  the  prothorax  and  the  sec- 
ond to  fourth  abdominal  segments,  extends  along  the  side  of  the  whole  body  from  the 
base  of  the  ocellar  prominences  to  the  last  abdominal  segment,  stigmatal  in  position 
on  the  abdomen ;  anal  booklets  black.  Length,  33  mm. ;  tips  of  ocellar  prominences 
apart,  4.5  mm. ;  breadth  of  third  abdominal  segment,  9  mm. ;  height  of  second  abdom- 
inal segment,  9  mm. ;  distance  from  mesonotal  tubercle  to  tip  of  ocellar  prominences, 
7.5  mm. ;  depth  of  the  frontal  notch,  1.25  mm. ;  length  of  booklets,  .14  mm. ;  breadth 
of  their  apical  cup,  .05  mm. ;  mass  of  booklets,  1.08  mm.  long  and  .52  mm.  broad. 
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Specimens  are  occasionally  found  in  \vliicli  there  is  a  strong  prevalence  of  bright, 
grassy  green,  the  body  being  tinged  and  streaked  with  it,  especially  on  tlie  wings, 
the  front  of  the  ocellar prominences,  the  sides  of  the  thorax,  and  a  very  broad  baud  on 
the  sides  of  the  abdomen ;  even  the  blackish  markings  are  then  tinged  vyith  green. 

Geographical  distribution  (26  :  8).  This  butterfly  is  more  widely 
distributed  than  any  other  of  our  swallow-tails,  for  it  is  found  in  nearly 
every  part  of  North  America,  from  Atlantic  to  Pacific,  from  Newfoundland 
to  central  Florida,  and  from  Alaska  to  California.  In  the  United  States 
it  is  probably  wanting  in  the  southern  half  of  Florida  (it  has  been  taken  as 
far  south  as  Indian  River  (Schwarz,  Palmer),  the  Great  Basin  region  and 
southern  California  and  (perhaps)  the  sea-coast  of  Alaska.  It  has  been 
occasionally  taken  in  the  eastern  Rocky  Mountains  of  Colorado.  Whether 
it  penetrates  into  Mexico  is  unknown  ;  in  British  America  it  is  evidently 
found  in  all  the  district  between  Fort  Yukon  at  the  borders  of  Alaska  to 
Fort  Simpson  on  the  Mackenzie*  and  thence  to  the  Athabasca  region 
(Geffcken),  Lake  Superior  and  all  the  settled  parts  of  Canada,  on  one 
side,  and  to  the  United  States  boundary  on  the  other.  It  is  found  on  the 
lower  Albany  River  at  the  southern  extremity  of  Hudson  Bay  ( Doubleday ) , 
but  does  not  occur  in  any  part  of  Labrador,  first  appearing  on  the  north  shore 
of  the  St.  Lawrence  atGodbout  River  (Corneau),  though  it  occurs  in  Anti- 
costi  (Couper),  was  found  "extremely  abundant"  by  Bell  on  the  south 
side  of  the  Gulf  of  St.  Lawrence  between  Cape  Chat  and  Martin's  River, 
and  extends  to  Newfoundland  (Gosse)  and  Nova  Scotia,  though  not 
known  at  Cape  Breton.  That  is,  its  northern  limit  in  the  eastern  half  of 
North  America  closely  follows  the  dividing  line  between  the  Canadian  and 
Hudsonian  faunas,  as  laid  down  by  Allen. 

In  the  Gulf  States  the  dark  form  of  the  female  occurs  to  the  exclusion 
of  the  yellow  ;  it  prevails  as  for  north  as  West  Virginia  and  southern 
Illinois  ;  a  little  further  north  it  begins  to  be  rapidly  supplanted  by  the  yel- 
low female,  but  straggling  specimens  have  been  occasionally  taken  in  the 
east  on  Long  Island  (Graef),  the  vicinity  of  New  York  (Angus),  Staten 
Island  (Davis),  Newburgh  (Edwards)  and  Poughkeepsie,  N.  Y.  (Steven- 
son),! New  Jersey  (Andrews),  Delaware  (Doubleday),  and  northern 
Ohio  (Foster)  ;  while  the  further  west  one  goes,  the  further  north  it  is 
found.  Thus  Dr.  Hoy  has  taken  several  specimens  at  Racine,  Wis.,  one 
at  the  mouth  of  the  Wisconsin  River,  and  one  was  taken  by  Allen  in  cen- 
tral Iowa.  At  Omaha,  Neb.,  the  dark  form  prevails  and  is  as  numerous 
as  the  other  as  far  north  as  the  Niobrara  River  (Bruner),  while  it  haa 
been  found  near  Fort  MacLeod  in  British  territory  (Lat.  50°)  by  Captain 

*  The  statement    that  it  had  been  seen  in  instance  mistaken  for  the  dark  female  of  J. 

numbers  with  the  yellow  form  in  the  Adiron-  glaucus. 

dacks  of  New  York  (Can.  ent.  xvi:  178  etc.)  t  It  has  latterly  been  brought  by  Dr.  Daw- 
has  been  followed  to  its  source,  and  speci-  sou  from  the  Upper  Liard  River, 
meus  obtained.   Papilio  polyxenes  was  in  this 
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Geddes,  that  is,  on  tlic  same  paiulkl  as  tlie  limit  of  tiic  species  on  tlie 
Atlantic  coast.      In  California  it  has  not  been  reported  to  my  knowledge. 

In  New  Enj^land  tliis  butterfly  is  everywhere  common  from  the  summit 
of  Mount  Washington  to  Long  Island  Sound,  but  it  is  more  abimdant  in 
the  nortlicrn  tiiaii  in  the  southern  districts.  Mr.  Hill  has  also  taken  it  on 
the  sunmiits  of  the  highest  Adirondack  Mountains  of  New  York.  The 
dark  form  is  totally  unknown  in  New  EnEfland. 

Abundance  and  haunts.  In  its  season  it  is  in  many  places  one  of  the 
commonest  of  butterflies  ;  it  appears  to  swarm  in  mountain  valleys.  Mr. 
Doubleday  says  that  in  the  south  it  is  nowhere  rare,  inhabiting  alike  the 
low  sea  board  and  the  loftiest  of  the  wooded  Alleghanies  3-4000  feet 
above  tlie  sea  ;  according  to  the  same  writer  the  buttei-flies  seek  the  plane  tree 
blossoms,  Platanus  occidentalis  Linn,  as  well  as  those  of  the  yellow  this- 
tle, Cnicus  horridulusPursh,  the  banana,  Musa  sapientum,  and  the  button 
bush.  Cephalanthus  occidentalis  Linn.  Edwards  says  that  in  West  Vir- 
ginia the  earliest  butterflies 

frequent  the  fruit  trees  then  in  bloom. . .  ,  peach,  apple,  and  above  all  the  wild  plum. 
L.ater  in  the  season,  [they]  abound  on  the  red  clover,  then  on  the  Asclepiadesand  this- 
tles, and  tinally.  at  the  close  of  the  season,  on  the  iron-weed,  Vernonia.  In  the  garden 
they  delight  in  the  lilacs,  phloxes  and  zinnias.  Another  plant,  Catananche  bicolor 
with  its  tall  mullein-like  flower  stalks.  Is  also  very  attractive  (Butt.  N.  A.,  ii). 

In  the  north,  the  lilac,  Syringa  vulgaris,  is  their  particular  favorite. 
"In  the  early  part  of  a  Canadian  summer,"  says  D'Urban  (Can.  nat.,  ii : 
225),  "when  the  fragrant  lilacs  are  in  full  bloom,  it  is  a  glorious  sight  to 
see  the  tiny  hummingbirds  flying  over  the  blossoms  in  company  with  this 
splendid  buttei-fly,  which  is  very  partial  to  the  flowers  of  that  plant." 
Elsewhere  in  the  same  journal  he  says  that  "this  splendid  buttei-fly  fre- 
quently assembles  in  great  numbers  about  wounds  on  the  roots  of  trees 
from  which  sap  exudes." 

Although  generally  abundant,  there  are  certain  years  when  they  become 
scarce ;  thus,  Mr.  Lintner  noticed  in  Schoharie,  N.  Y.  that  not  one  specimen 
was  seen  in  1856  ;  in  1857  they  were  often  seen  on  damp  earth  in  companies 
of  ten  or  twelve,  while  in  1858  they  were  among  the  commonest  of  but- 
buttei-flies.  So  Mr. Edwards  reports  that  early  in  June,  1877,  while  riding 
beside  a  creek  he  noticed  a  flat  rock  studded  with  swallow-tail  butterflies, 
"as  thick  as  they  could  stand  over  a  space  not  less  than  four  feet  square" ; 
nine-tenths  of  them  were  of  this  species;  "when  they  rose  it  was  like  a 
cloud,"  and  according  to  his  computation  "there  were  upward  of  2300 
butterflies  in  that  mass."  The  next  year  he  "saw  scarcely  half  a  dozen 
examples." 

As  this  last  reference  shows,  the  butterfly  is  very  fond  of  assembling  in 
companies  around  spots  of  moist  earth  or  on  the  edge  of  pools  by  the  road- 
side after  a  rain.     Gosse  once  saw  fifteen  in  a  space  not  exceeding  a  foot 
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square,  and  again  counted  fifty-two  settled  together ;  but  all  this  is  quite 
surpassed  by  Prof.  F.  W.  Putnam's  statement  that  he  actually  enclosed 
sLxty-nine  specimens  at  once  between  his  two  hands  upon  a  cluster  of  lilac 
flowers.  Travellers  by  the  Canadian  Pacific  railway  in  July  will  hardly 
fail  to  notice  the  great  flocks  that  arise  from  every  heap  of  vegetable  or 
animal  refuse  by  the  railway  stations  on  the  wilder  part  of  the  route  east 
of  Lake  Superior.      D"Urban  writes  (Can.  nat.,  v  :  87)  : — 

Ou  the  shores  of  Sugar-bush  lake  in  the  township  of  Montcalm,  on  the  25th  June,  I 
counted  fifty-six  individuals  crowded  together  in  a  space  not  exceeding  six  square 
inches,  where  a  dead  catfish  had  laiu  for  some  time,  and  others  were  constantly  arriv- 
ing, flying  straight  to  the  spot  against  the  wind,  as  tliough  they  had  scented  it  from 
afar.  On  several  occasions  more  than  a  dozen  specimens  were  captured  at  a  single 
grasp  of  the  hand,  having  become  so  gorged  aud  drowsy  with  their  disgusting  repast 
as  to  be  unable  to  fly.     (Can.  nat.,  v.  87.) 

Oviposition.  According  to  the  very  careful  observations  of  Miss 
Clarissa  Guild,  the  egg  is  laid  upon  the  upper  surface  of  the  leaf  of  small 
trees,  on  the  branch  nearest  the  ground,  and  usually  only  one  egg  on  each 
tree.  I  have  also  always  found  them  in  similar  situations.  They  usually 
hatch  in  eight  days,  but  eggs  obtained  at  Neplgon  above  Lake  Superior 
and  brought  to  Cambridge  took  much  longer,  some  of  them  being  at  least 
a  fortnight  in  duration  ;  and  a  pencil  note  on  one  of  Abbot's  MSS.  says, 
"deposits  eggs,  March  19  ;  from  the  eggs,  April  8,"  or  twenty  days  ;  and 
this  in  Georgia.  Mr.  James  Angus  took  one  hundred  and  thirty  eggs 
from  the  body  of  a  single  female,  and  Mr.  Edwards  says  they  lay  "about 
two  hundred." 

Food  plants.  Glaucus  is  one  of  the  most  polyphagous  of  all  our 
caterpillars,  and  feeds  on  a  dozen  different  families  of  plants,  all  belong- 
ing, however,  to  the  angiosperms.  Of  the  polypetalous  division  are  :  the 
tulip  tree,  Lirlodendron  tulipifera  Linn.  (Kirtland,  Edwards,  Ridings, 
Nevv'man)  and  Magnolia  acuminata  Linn.  (Saunders),  belonging  to  the 
Magnoliaceae  ;  basswood,  Tilia  americana  Linn.  (Gosse,  Edwards),  be- 
longing to  the  Tiliaceae  ;  hop  tree,  Ptelea  trifoliata  Linn.  (Abbot),  one  of 
theRutaceae  ;  wild  black  cherry,  Prunus  serotina  Ehrh.  (Guild,  Saunders, 
Harris,  D'Urban,  Boisduval-LeConte)  :  wild  red  cherry,  Prunus  pennsyl- 
vanicaLinn.  (Lintner)  ;  choke  cherry,  P.  virginiana  Linn.  ( D'Urban ,  Bois- 
duval-LeConte, Riley)  ;  wild  plum, P.  americana  Marsh.  (Snow),  and  other 
species  of  Prunus,  such  as  the  cultivated  cherry,  plum  and  peach  (Riley), 
the  apple,  Pirus  malus  Linn.  (Harris) ,  quince,  Cydonia  vulgaris  (Edwards) , 
and  probably  one  of  the  wild  thorns,  Crataegus  (Smith), — all  belonging 
to  the  Rosaceae.  Of  the  gamopetalous  division  are  :  Styrax  americana 
Lam.  (Abbot),  one  of  the  Styracaceae ;  black  ash,  Fraxinus  sambuci- 
folia  Lam.  (Edwards),  "brown  ash,"  perhaps  the  same  (Gosse)  ;  swamp 
ash,  probably  F.  platycarpa  Michx.  according  to  Dr.  Chapman  (Abbot)  ; 
white  ash,  F.  americana  Linn.  (Snow),  and  another  species,  probably  F. 
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trifoliata  (Abbot);  young  ash  shoots  (Fitch),  and  lilac,  Syringa  vulgaris 
(Trouvelot),  of  the  family  Oleaceae ;  and  the  Indian  bean,  Catalpa 
bignonioides  Walt.  (Akhurst),  one  of  the  Bignoniaceae.  Of  the  aj)eta- 
lous  division  :  sassafras,  kS.  officinale  Nees  (Staufter,  Akhurst),  one  of  the 
Lauraceae ;  hop,  Humidus  lupulus'Linn.  (Lintner),  one  of  the  Urtica- 
ceae ;  hickory,  Carya  (Abbot),  one  of  the  Juglandaccae ;  "black  oak," 
Qucrcus  tinctoria  (Fitch) ,  one  of  the  Cupuliferae  ;  white  birch,  Betula  alba 
Spach(Guild,  Scudder,  Edwards),  black  bircli,  Betula  lenta  Linn.  (Fitch), 
and  common  alder,  Alnus  incana  Willd.  (D'Urban,  Emery),  belonging 
to  the  Betulaceae ;  poplar,  Populus  tremuloides  Michx.  (Gosse,  Guild, 
Scudder,  Fletcher),  and  willow,  Salix  (Gosse,  Fletcher),  belonging  to 
the  Salicaceae.  Mr.  StaufFer  ftirther  says  that  he  has  found  the  caterpil- 
lars on  the  vine  (Vitis),  where  they  were  "detected  in  biting  off  entire 
bunches  of  green  grapes."  But  it  is  a  question  whether  some  other  cater- 
pillar may  not  have  been  mistaken  for  this,  i.  e.,  Chaerocampa.  In  the 
Rural  New  Yorker  (xiii :  109),  however,  as  I  learn  from  the  notes  of  the 
late  Dr.  Fitch,  are  figures  of  the  larva,  pupa  and  imago,  apparently  of 
this  species,  "found  on  the  grape  vine  at  Lancaster,  Penn."  Han-is  also 
reports  taking  one  on  the  burdock,  Arctium  lappa,  a  composite  plant,  but 
as  it  changed  to  chrysalis  at  once  it  probably  sought  the  plant  merely  for 
pupation.  Among  these  numerous  plants,  birch  and  poplar  appear  to  be 
the  favorites  in  New  England,  Liriodendi-on  in  the  middle  states  and  the 
different  species  of  ash  in  the  south. 

Habits  of  the  caterpillar.  \VTien  young  the  caterpillar  bites  deep 
excavations  out  of  the  edge  of  the  leaf  opposite  to  the  spot  where  it  rests, 
weaving  a  bit  of  carpet  on  another  part  of  the  leaf,  to  which  it  retires 
when  not  feeding,  and  arches  its  body,  when  quite  young,  much  after  the 
style  of  Sphinx  larvae,  as  if  impatient  to  assume  the  swollen  form  of  the 
anterior  part  of  the  body  which  belongs  to  its  maturer  life  !  As  soon, 
however,  as  it  has  moulted  once,  sometimes  before  moulting,  it  retu-es  to  a 
fresh  leaf  and  there  weaves  a  new  carpet,  generally  in  the  middle,  but  if 
the  leaf  does  not  droop  so  as  to  enable  it  to  rest  on  this  carpet  in  a  vertical 
or  nearly  vertical  position,  it  chooses  a  vertical  part  of  the  leaf  and  rests 
here,  head  upward,  so  that  all  excrement  falls  to  the  ground  and  the  cai'pet 
remains  clean.  It  feeds  both  by  day  and  by  night,  but  it  does  not  now  eat 
the  leaf  it  rests  on,  but  goes  off  every  few  hours  for  a  dinner  on  another 
leaf,  and  indeed  the  same  leaf  it  has  dined  on  before,  always  finishing  one, 
on  repeated  visits,  before  attacking  another. 

Soon  after  it  has  reached  its  fourth  stage  it  changes  its  method  of  con- 
structing its  carpet,  and  it  does  so  only  just  before  that  remarkable  change 
in  its  appearance  occurs,  by  which  it  assumes  the  adult  color  and  form. 
Being  about  to  put  on  the  toga  virilis  it  must  needs  set  up  a  new  estab- 
lishment.    The  web  or  hammock  now  woven  by  the  caterpillar,  and  upon 

■63 
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which  it  rests,  is  scarcely  at  all  attached  to  the  leaf  in  the  centre,  so  that 
its  sleep  is  taken  on  a  spring  bed,  as  it  were.  It  is  formed  of  interlacing 
threads  which  lie  to  some  extent  across  the  leaf,  few  or  none  being  longi- 
tudinal, though  many  are  oblique.  The  carpet  seems,  however,  to  be 
closely  attached  to  the  leaf  both  toward  the  stem  and  toward  the  apex  of 
the  latter,  but  not  quite  so  densely  as  at  the  sides,  and  the  carpet  has  con- 
siderable thickness.     As  Gosse  says  (Can.  nat.,  293)  : — 

It  spins  a  bed  of  silk  so  tightly  stretched  from  one  edge  of  a  leaf  to  the  other  as  to 
bend  it  up,  so  that  a  section  of  it  wonld  represent  a  bow,  the  silk  being  the  string. 
On  this  elastic  bed  the  larva  reposes,  the  fore  parts  of  the  body  drawn  in  so  as  to  swell 
out  that  part,  on  which  the  eye  spots  are  very  conspicuous. 

When  reposing  here,  says  D'Urban  (Can.  nat.,  v  :  87),  "these  larvae, 
if  disturbed,  rock  themselves  slowly  from  side  to  side,  throwing  out  the 
forked,  orange  tentacle,  which  is  usually  concealed  from  view  in  the  seg- 
ment beliind  the  head,  emitting  at  the  same  time  a  very  acrid  odour."  Mr. 
L.  Trouvelot  (Proc.  Bost.  soc.  nat.  hist.,  xii :  92)  gives  the  folloT\'ing  lively 
account : — 

Every  one  knows  that  this  larva,  when  at  rest,  remains  upon  the  middle  of  the  upper 
part  of  a  leaf ;  for  this  purpose  a  carpet  of  silk  is  spread  npon  the  leaf  by  the  larva. 
This  leaf,  by  means  of  the  silk,  is  made  to  curve  a  little.  On  oue  rainy  morning  I  ob- 
served one  of  these  young  larvae  upon  a  lilac  bush  in  my  garden.  I  certainly  thought 
that  the  invention  of  resting  iu  the  hollow  of  a  curved  leaf  on  a  rainy  day  was  a  very 
poor  one,  for  since  the  bent  leaf  performed  the  office  of  a  gutter,  the  water  must  flow 
through  this  channel,  the  larva  be  inundated  and  inevitably  drowned,  if  the  rain  lasted 
but  a  few  hours.  I  soon  found  that  there  were  more  brains  in  the  small  head  than  I 
had  supposed.  The  larva  began  to  move ;  it  spun  some  silk  from  one  edge  of  the  leaf  to 
the  other,  and  by  adding  many  fibres  to  make  it  strong,  each  new  fibre  shorter  than 
the  preceding,  the  leaf  was  soon  made  to  curve  more  and  more.  I  then  began  to 
understand  what  this  laborious  work  was  for,  and  I  thought  that  sometimes  small 
people  might  give  lessons  to  larger  ones.  After  about  an  hour  the  larva  ceased  to 
work,  a  real  bridge  was  built  over  the  torrent,  and  upon  it  laid  motionless  and  out  of 
danger  the  little  larva.  Would  you  call  such  an  act  instinct,  or  would  you  call  it 
reason?    If  you  call  it  instinct,  I  would  say  that  this  instinct  is  very  reasonable. 

I  find  the  following  in  the  late  Dr.  Asa  Fitch's  note  books  : — 

July  17,  1876.  A  young  apple  tree  three  feet  high,  set  out  last  spring  I  discover  is 
defoliated  by  two  of  these  larvae,  now  nearly  grown,  only  a  few  fragments  of  green 
foliage  remaining.  I  place  one  on  a  similar  newly  set  apple  in  full  leaf.  It  immedi- 
ately begins  spinning  a  web  from  its  mouth,  upon  a  leaf,  to  enable  it  to  cling  to  it. 
The  other  I  put  on  another  similar  apple  tree,  on  which  I  notice  ants  are  running  up  and 
down,  to  some  curled  leaves  at  ends  of  the  limbs,  where  they  have  Aphides,  and  any 
of  them  coming  to  this  larva,  attack  it,  causing  it  to  shrug  spitefully  to  shake  them 
off.  I  chalk  the  body  of  the  tree  towards  its  base,  to  prevent  them  from  ascending  it, 
and  kill  all  the  lice  and  ants  from  the  curled  leaves,  and  drench  the  ground  at  the  base 
of  the  tree  with  water,  hoping  to  drown  and  drive  the  ants  away. 

Next  morning  I  find  the  first  larva  stationed  on  the  leaf,  holding  securely  thereto, 
standing  nearly  upright  upon  the  leaf,  which  the  weight  of  its  body  inclines  almost  to 
a  perpendicular,  and  it  is  here  being  rocked  by  the  leaf  swinging  in  the  wind,  con- 
stantly, the  worm  holding  securely  to  it,  and  seeming  to  enjoy  the  rockiug  excercise. 

The  other  larva  has  disappeared  from  the  tree,  which  is  populated  by  numerous 
ants,  which  have  worn  a  road  for  themselves   through  the  chalk,  and  are   thronging 
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the  curled  leaves  at  the  tips  of  the  twigs.  Lookiiis  among  the  weeds  around  the 
base  of  the  tree,  I  there  find  the  unfortunate  larva,  covered  with  ants  biting  it,  and 
clinging  persistently  to  the  tender  underside  and  prolegs,  and  most  of  all  to  its  mouth, 
which  seems  filled  with  them.  The  worm  is  shrunk  and  wrinkled  and  appears  almost 
dead,  lying  motionless,  yielding  to  its  fate.  I  take  it  up  and  clear  the  ants  off  from 
it,  some  of  them  clinging  to  its  mouth  so  that  they  are  torn  in  two  rather  than  let  go 
their  grip.  I  at  last  get  them  all  off,  and  place  it  on  the  tree  where  its  brother  is, 
where,  released  from  its  tormentors,  it  clings  to  the  leaves,  but  an  hour  after,  re- 
turning to  the  tree,  I  find  it  f.<ilk'n  to  the  ground.  I  replace  it,  and  it  has  recovered  so 
that  it  begins  to  spin  a  web  upon  a  leaf.  A  few  hours  after,  I  find  it  clinging  to  the 
leaf,  which  the  wind  is  agitating  briskly,  it  being  apparently  recovered  and  is  now 
smooth  and  plump  as  its  brother. 

It  has  the  power  of  using  its  osmateria  from  birth,  but  it  is  not  very  free 
with  them  ;  when  half  grown,  the  odor  from  them  seemed  to  me  very  faint 
and  to  be  not  imlike  that  of  spice  bush  (Benzoin)  but  somewhat  acrid. 

INIr.  Fletcher  has  reared  the  larva  from  an  egg  pressed  from  the  oviduct 
of  tlie  female,  that  is,  artificially  laid. 

Pupation.  After  the  complete  ejection  of  the  contents  of  the  alimentary 
canal,  previous  to  pupation,  "the  color  of  the  body  grows  much  darker, 
becoming  dark  reddish  brovrn,  the  sides  nearly  black"  (Saunders)  or  to  "a 
dingy  purple"  (Gosse)  ;  I  have  described  it  as  dull,  dirty,  velvety  green 
in  front,  grizzly  green  behind  streaked  laterally  with  fuscous.  It  now 
deserts  its  home,  and  though  previously  of  sluggish  habits,  "often  travels, 
and  that  with  considerable  rapidity,  many  yards  or  rods  until  it  finds  a  suit- 
able place  for  its  protection  while  in  chrysalis"  (Edwards). 

Dr.  Fitch  notes  of  a  chrysalis  formed  in  captivity  that  it  was 

attached  to  an  apple  leaf,  with  the  thread  girting  it  as  usual.  The  tip  of  the  leaf  is 
tied  by  silken  threads  to  the  next  leaf  above  it  on  the  same  side  of  the  stem,  to  fasten 
it  securely  in  its  upright  position,  the  worm  evidently  having  foreseen  that  Its  weight 
would  cause  the  leaf  to  lop  down  if  not  thus  supported. 

Life  history.  In  the  north  this  insect  is  double  brooded,  but  it  is 
triple  brooded  in  the  Gulf  States,  and  doubtless  only  single  brooded  in  the 
high  north  and  as  far  south  as  Lake  Superior.  It  always  hibernates  in  the 
chrysalis  ;  in  the  south  the  butterflies  of  the  different  broods  appear  early  in 
April,  the  last  of  June  and  the  last  of  August.*  In  New  England  and 
the  adjoining  region,  the  first  brood  usually  appears  during  the  last  week 
of  May,  or  in  the  northern  half  of  the  district  the  first  week  in  June  ;  occa- 
sionally it  may  be  seen  as  early  as  the  last  days  of  May  at  the  White 
Mountains,  and  south  of  it  by  the  middle  of  May,  and  Mr.  Lintner  once 
records  it  at  Schoharie,  N.  Y.  on  May  13.  It  becomes  abundant  in  about 
a  week,  when  the  first  females  appear,  begins  to  grow  less  common  after 
the  middle  of  the  month  and  usually  disappears  shortly  afber  the  first  of 
July,  although  in  northern  or  elevated  localities  it  may  continue  in  scanty 

*It  is  found  at  Fort  Capron  (Schwarz)  and  males  from  Georgia  (Oemler)  taken  as  late 
at  Indian  Kiver,  Fla.  (Palmer)  as  early  as  the  as  October  8,  which  looks  like  a  fourth 
last  week  in  March,  and  I  have  seen  fresh      brood. 


1300  THE  BUTTERFLIES  OF  NEW  ENGIAND. 

numbers  until  the  middle  of  July.  The  female  deposits  her  eggs  in  the 
latter  half  of  June  (perhaps  earlier)  and  early  in  July,  and  the  eggs  hatch 
in  eight  days.  The  change  to  chrysalis  occurs  during  July,  lasts  two  or 
three  weeks  according  to  latitude  and  season,  and  the  butterflies  appear 
again  in  the  middle  of  July,  often  while  those  of  the  previous  brood  are 
still  flying.  Some  chrysalids  continue  to  eclose  the  buttei-fly  throughout 
this  month,  but  the  latest  probably  remain  unchanged  until  the  following 
spring,  and  the  spring  butterflies  are  the  united  product  of  both  the  broods 
of  the  previous  year.  The  numerical  inferiority  of  the  second  brood  lends 
force  to  this  hypothesis,  and  Mr.  Edwards  states  that  in  his  experience 
about  one-half  of  the  chrysalids  of  the  first  of  the  three  broods  of  the  south 
and  west  remain  unchanged  until  the  following  year.  The  eggs  of  the 
second  brood  are  doubtless  laid  in  the  latter  part  of  July  and  early  in 
August,  and  the  caterpillars  from  them  become  fully  gi'own  between  the 
middle  of  August  and  the  middle  of  September,  by  which  time  all  are  in 
chrysalis. 

Habits,  flight  and  postures.  The  fondness  of  this  butterfly  for 
flowers  has  already  been  stated,  and  its  taste  for  decaying  animal  matter  as 
well ;  its  tastes  indeed  range  from  that  fondness  for  nectar  which  the  poets 
praise  as  godlike,  down  to  that  of  the  ordure  of  animals,  engaged  in  ex- 
tracting the  juices  from  which  it  may  be  easily  captured.  Mr.  Couper 
relates  how  when  living  in  a  "shanty"  in  the  back  woods 

■water  in  which  salt  pork  liad  been  parboiled  was  thrown  out  on  the  sandy  loam 
opposite  the  door,  and  I  noticed  that  hundreds  of  Papilio  turnus  frequented  this  spot 
during  favorable  weather,  thrusting  their  tongues  into  the  moistened  sand  when  the 
fluid  absorbed,  for  which  they  seemed  to  have  such  an  extraordinary  liking,  rendered 
them  semi-intoxicated.  I  have  seen  them  flying  from  all  quarters  direct  for  the 
shanty.  Many  of  them,  I  believe,  came  from  a  distance  of  two  miles  at  least.  The 
spot  which  these  butterflies  visited  was  certainly  that  on  which  the  pork  water  was 
thrown,  and  the  effluvia  resulting  from  this  was  doubtless  the  great  source  of  attrac- 
tion (Can.  ent. ,  v  :  19). 

The  congregating  propensity  or  corapanionableness  of  these  butterflies 
has  already  been  noticed.  Their  tanieness  is  perhaps  a  corollary  of  this. 
Unless  frightened  by  some  attack  upon  them,  they  will  allow  a  very  near 
approach  with  apparent  unconcern.  Gosse  is  the  only  one  who  speaks  of 
them  as  at  all  wild.  When  a  flock  feeding  at  a  puddle  is  disturbed,  the 
butterflies  aftei'wai'ds  hover  about  the  spot,  alighting  and  arising  again, 
and  flying  backward  and  forward  and  around  the  spot  for  some  minutes 
before  all  have  settled  again ;  each  has  to  be  adjusted  apparently  to  its 
neighbor,  and  the  advent  of  a  new  claimant  for  place  may  for  several  times 
disturb  all  the  rest,  and  the  business  of  aUghting  recommence. 

I  cannot  forbear  quoting  from  the  Transactions  of  the  Vassar  Brothers' 
institute  the  following  remarks  by  DeGarmo  ; — 

The . . .  most  alert  and  restless  of  all  our  local  varieties  will  remain  perfectly  quiet,  if 
the  approach  be  made  suflJciently  gradual.  They  can  even  be  picked  up  with  the  fingers 
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at  times.  But  the  slightest  evidence  of  motion,  especially  above  them,  alarms  them  at 
once.  I  have  .sent  a  small  stone  near  them,  and  witnessed  every  evidence  of  alarm. 
When  once  disturbed,  they  become  more  restless  and  wary.  Some,  as  turnus  and 
troilus,  when  rudely  disturbed  by  a  strolfc  of  the  net,  rise  high  in  the  air,  and  imme- 
diately seeli  another  resting-place,  even  when  on  their  choicest  feeding  grounds  (ii : 
129-130). 

Another  manifestation  of  intelligence  is  in  their  plain  efforts  to  hide  from  danger. 
After  pursuing  a  turnus  for  some  time,  and  repeatedly  starting  it  from  its  feeding 
grounds  by  ineffectual  attempts  to  capture  it,  I  have  often  seen  it  seelc  the  dense 
foliage  of  some  large-leaved  tree,  lilvc  tlie  maple,  liiclcory  or  tulip,  and  getting  itself 
snugly  ensconced  on  a  leaf  immediately  sheltered  by  one  or  more  others,  it  was  appar- 
ently feeling  absolutely  safe.  Then  any  ordinary  degree  of  caution  is  sure  to  result 
in  its  capture  (ii:  131). 

Among  the  [swallow-tails  and  otliers],  I  never  saw  the  least  spirit  of  playfulness. 
These  seem  to  be  bent  on  the  earnest  business  of  their  lives  alone,  and  especially  the 
turnus  and  troilus  wing  their  stately  flight  as  if  this  were  not  a  world  where  even  a 
buttertly  needed  play  (ii :  133). 

A  bird  seized  a  turnus,  brealiing  a  portion  of  its  anterior  wing,  but  the  butterfly 
exhibited  no  alarm,  and  continued  steadily  on  its  way,  minus  a  bit  of  wing.  It  evi- 
dently did  not  appreciate  the  fact  that  it  had  very  nearly  lost  its  life,  or  else  it  held 
life  much  more  cheaply  than  the  ordinary  animal  (ii :  134). 

The  flight  of  all  our  Papilioninae  is  nearly  the  same,  but  this  butterfly 
is  perhaps  peculiar  for  its  sailing  and  soaring ;  it  flics  high  and  low,  rising 
and  falling  alternately  several  feet  at  a  time,  usually  moving  about  twenty 
feet  from  the  ground  ;  it  flutters  in  and  out  among  the  branches  of  a  tree 
from  base  to  crown  ;  or,  meeting  a  dwelling  in  its  flight,  mounts  upward, 
soaring  high  above  it  rather  than  turn  in  its  course.  It  has  a  wayward 
flight  and  in  battling  against  the  wind  it  beats  the  air  pretty  vigorously, 
yet  not  so  rapidly  as  butterflies  with  shorter  wings  ;  startled,  it  flaps  its 
wings  with  intense  vigor,  darts  from  one  side  to  the  other  with  fatiguing 
irregularity,  nor  stops  until  far  out  of  sight ;  yet  when  settled  upon  its 
favorite  flowers  it  may  be  approached  and  readily  taken  with  the  hand. 

Gosse,  in  his  Canadian  Naturalist,  says  of  these  butterflies:  "They 
have  a  very  noble  appearance  in  flight  when  compared  with  the  meaner 
fiy ;  they  are  seen  a  great  way  oflT,  as  they  come  dancing  through  the 
green  lanes"  ;  they  are  fond  of  open  woods,  alighting  frequently  upon  the 
leaves  of  the  trees. 

When  at  rest  the  wings  are  usually  widely  spread,  barely  raised  above 
the  horizontal,  the  inner  border  of  the  fore  wings  reaching  the  upper  sub- 
costal nervule  of  the  hind  pair ;  and  a  slight  tremulous  quiver  of  the 
wings  may  often  be  observed.  The  antennae,  viewed  from  above,  are 
straight,  diverging  at  an  angle  of  50°,  the  tips  11  mm.  apart  ;  viewed  lat- 
erally they  are  directed  first  upward,  then,  at  a  short  distance  from  the 
base,  bent  strongly  forward  in  a  graceful  curve,  the  main  stem  nearly  par- 
allel to,  but  raised  a  little  above,  the  plane  of  the  body,  and  directed  very 
slightly  downward ;  the  club  again  is  curved  pretty  suddenly  upward, 
and  the  thickened  tip  very  slightly  backward,  showing  a  tendency  toward 
the  prevailing  form  in  the  Hesperidae. 
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Dimorphism.  This  InitterHy  presents  one  of  the  most  interesting  exam- 
ples of  dimorphism  known,  since  it  is  limited  not  only  sexually  but  geo- 
graphicallj' ;  it  is  found  only  where  the  insect  develops  more  than  one 
brood,  at  first,  whei-e  there  are  but  two  broods  annually,  in  a  very  feeble 
way,  but  subsequently,  and  apparently  only  when  a  third  brood  becomes 
common,  to  such  an  extent  that  nearly  or  quite  all  the  females  share  it  and 
the  species  becomes  completely  antigenic.  Now,  though  it  appears  to 
require  the  occurrence  of  a  third  or  at  least  a  second  brood  to  develop  this 
antigenic  quality  (which  consists  in  almost  complete  melanochroism),  the 
feature  is  in  no  way  confined  to  these  later  generations  but  occurs,  accord- 
ing to  Edwards,  to  an  equal  extent  in  the  spring  brood  from  wintering 
chrysalids.  From  its  geographical  limitation  to  regions  where  the  species 
is  more  than  single  brooded,  we  should  naturally  presume  that  this  varia- 
tion first  arose  in  a  summer  brood.  That  it  should  have  extended  so  as  to 
include  the  spring  brood  to  an  equal  extent,  as  appears  to  be  the  case,  and 
yet  never  to  include  the  male  nor  to  have  spread  to  monogoneutic  regions 
is  certainly  surprising  and  demands  study.  It  does  not  appear  to  me  that 
there  is  the  slightest  ground  for  Weismann's  presumption  that  this  is  a  case 
of  sexual  selection,  and  Edwards  seems  to  doubt  it,  since  he  says  that  "the 
yellow  females  taken  by  me  at  Coalburgh  have  as  surely  been  fertilized  as 
the  blacks  and  have  as  readily  laid  eggs  ;  and  on  the  w'mg  the  males  may 
be  seen  coquetting  with  the  yellow  as  freely  as  with  the  blacks."  Why  is 
it  not  rather  a  case  similar  to  others  of  protective  resemblance  or  of  mimi- 
cry, which  is  not  infrequently  confined  to  the  female  as  to  the  most  needy? 
Surely  the  black  female  must  be  a  less  conspicuous  object  than  its  gaily- 
banded  sister  to  an  insectivorous  enemy  ;  and  its  restriction  to  the  south  is 
in  keeping  with  the  greater  abundance  of  examjjles  of  protective  coloring 
in  the  south  (where  insectivorous  creatures  more  abound)  than  in  the 
noi'th. 

The  exact  distribution  and  comparative  abundance  of  this  black  female 

has  been  partially  told  above,  but  the  following  extract  from  Edwards's 

Butterflies    of  North    America,    vol.    ii.,    will   still  further  elucidate  the 

matter : — 

In  Turnus  the  males  are  always  yellow,  and  to  the  north  of  a  certain  latitude,  about 
41°  30'  on  the  Hudson  river,  and  42°  30'  in  Wisconsin,  all  the  females  are  yellow. 
Below  these  lines,  as  one  goes  southward,  the  black  females  appear,  at  flrst  but  rarely, 
then  increase  gradually  in  proportion  to  the  yellow,  until  an  equilibrium  is  somewhere 
reached,  apparently  between  39°  and  38°.  But  I  cannot  learn  that,  after  that,  the  black 
everywhere  continue  to  increase  at  the  expense  of  the  yellow,  though  they  seem  to  do 
80  in  certain  districts  or  large  sections  of  country.  In  this  part  of  West  Virginia,  lat. 
38°,  I  have  often  taken  yellow  females  in  the  garden  and  field,  and  while  they  seem  to 
be  never  so  common  as  the  black,  yet  they  cannot  in  most  seasons  be  called  at  all 
uncommon.  But  I  am  certain  that  in  some  years,  or  rather  in  particular  broods  of 
some  years,  the  black  form  does  greatly  outnumber  the  other.  This  was  so  in  mid- 
summer of  1876.  For  some  cause  the  species  was  exceedingly  scarce  in  the  spring  of 
that  year,  quite  the  reverse  of  what  usuaUy  happens.     During  the  month  of  July,  how- 
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ever,  when  the  new  brooil  was  tlying,  both  males  and  females  visited  a  field  of  clover 
within  easy  reach  in  swarms,  and  I  made  a  special  point  of  searching;  for  yellow 
females,  as  did  >rr.  Mead,  who  was  witli  me,  and  wc  were  both  struck  by  tlieir  exceed- 
ing rarity.  In  fact,  but  one  only  was  taken  dnring  the  time  the  clover  was  in  bloom 
though  we  must  have  seen  hundreds  of  the  black  form.  Mr.  Walsh  has  stated  that  in 
northern  lUiuois  both  black  and  yellow  females  occur,  tliough  the  black  are  five  or  six 
times  more  numerous  than  the  yellow,  judging  from  the  careful  observation  of  five 
years.  But  on  visiting  a  clover  field  in  soutliern  Illinois  he  captured  between  seventy 
and  eighty  specimens,  and  every  yellow  one  was  a  male.  Professor  Snow,  in  Kansas, 
tells  me  that  there  tlie  black  much  outnumber  the  yellow.  Mr.  Aaron,  at  Mavyville, 
eastern  Tennessee,  writes  that  the  species  is  abundant,  but  the  yellow  females  are  very 
rare,  while  the  black  ones  are  as  plenty  as  the  yellow  males.  And  Messrs.  Boll  and 
Belfragc,  in  northern  Texas,  and  professional  collectors  of  large  experience,  say  that 
the  black  female  is  much  more  numerous  than  the  yellow  one.  All  these  observers, 
however,  allow  that  the  yellow  females  are  found  in  their  several  districts.  On  the 
seaboard,  Mr.  H.  K.  Morrison,  also  an  experienced  collector,  who  has  spent  much  time 
in  the  southeastern  states,  says,  "in  Georgia  half  the  females  of  turnus  are  black.' 
And  that  he  has  a  large  number  of  specimens  from  central  and  northern  Florida,  "and 
about  one-half  the  females  are  yellow."  But  that  among  the  mountains  (Black  Moun 
tains)  of  North  Carolina  the  females  were  yellow.  "  On  my  arrival  at  Henry's, 
McDowell  Co.,  N.  C,  I  found  the  males  and  females,  yellow  form,  July  1,5th  to 
30th,  quite  abundant  and  fresh.  At  the  same  place,  August  25th  to  September  5th,  I 
found  the  yellow  form  again  abundant  and  fresh.  I  saw  no  black  females.  I  caught 
one  or  t«'o  of  these  at  Morganton,  Burke  Co.,  in  July,  but  they  were  rare."  Within 
the  zone  inhabited  by  the  two  forms  of  female,  neither  has  been  known  to  produce  a 
black  male,  nor  is  such  an  insect  known  to  have  ever  been  seen ;  the  black  females  pro- 
duce yellow  males  and  mostly  black  females,  only  occasionally  a  yellow  female  appear- 
ing in  the  brood,  so  far  as  observed ;  and  the  yellow  females  in  very  rare  instances 
produce  black  females.  It  is  not  possible  to  distinguish  a  yellow  male  or  yellow 
female  by  a  black  mother,  from  the  same  by  a  yellow  mother,  or  the  black  females 
from  each  other,  whether  the  mother  was  yellow  or  black.  And,  as  a  rule,  the  separa- 
tion of  the  two  forms  of  female  is  complete.  Intermediate  examples  do  sometimes 
occur,  but  they  are  exceedingly  rare.  In  the  hundreds  of  this  species  which  I  have 
bred,  there  never  appeared  one  such,  and  in  the  field  I  have  met  but  three  or  four. 

We  must  refer  our  readers  to  this  work  itself  for  some  exceedingly 
interesting  speculations  of  Mr.  Edwards  upon  the  origin,  perpetuation  and 
future  of  this  "black  race."  They  are  well  worthy  of  study,  but  too  loner 
for  insertion  here. 

Enemies.     Many  of  these  are  refeiTed  to  by  Mr.  Edwards,  as  follows  : 

Turnus  has  many  enemies,  birds  and  dragon-fiies  by  day,  and  probably  small  owls 
and  others  by  night.  In  spite  of  their  expanse  of  wing  and  power  of  flight,  the  larger 
Libellulidae  will  pounce  on  them  in  mid-air  and  carry  them  away.  On  several  occa- 
sions I  have  known  this  to  happen.  I  scarcely  ever  go  into  the  garden  of  a  midsum- 
mer morning  that  I  do  not  see  severed  wings  of  Papilios  and  of  some  of  the  laro-e 
bombycid  moths  upon  the  ground,  and  can  only  account  for  so  much  destruction  at 
night  by  crediting  it  to  the  owls,  which  are  not  at  all  uncommon.  The  eggs  are 
always  liable  to  discovery  by  spiders  and  ants;  and  wlien  the  larvae  do  emerce,  some 
are  destroyed  by  the  same  foes ;  others  are  stung  by  ichneumon  flies,  and  either  while 
larvae  or  in  chrysalis  inevitably  perish.  And  when  at  last  a  chrysalis  is  formed,  it  is 
exposed  to  peril  from  new  enemies,  squirrels,  mice,  birds,  and  one  would  think  few 
could  possibly  survive  the  long  months  of  winter  with  such  a  risk  of  destruction. 
(Butterflies  of  N.  A.,  ii.) 
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To  Mi?8  C.  Guild,  of  Walpole,  Mass.,  is  due  the  sole  credit  of  first 
bringing  to  light,  in  1809,  an  interesting  egg  parasite  ( Trichogramma 
minutissimum) ,  the  first  one  which  had  then  been  known  to  me  to  attack  the 
eggs  of  our  butterflies.  By  her  cai'cful  and  patient  examination  of  the  leaves 
of  young  birch  trees,  slic  found  a  number  of  eggs,  and  among  them  five  or 
six  which  had  been  attacked  by  this  parasite  ;  they  could  be  instantly  recog- 
nized, because  they  had  all  turned  of  an  inky  black  color.  From  the  first 
egg  some  specimens  were  probably  lost.  They  made  their  appearance  the 
last  of  June,  and  eighteen  specimens  were  obtained.  Subsequently  Miss 
Guild  brought  me  five  more  eggs,  which  had  been  enclosed  in  a  tight  box 
and  in  which  the  specimens  were  all  dead.  Miss  Guild  thought  that  none 
had  escaped,  and  I  counted  seventy-nine  specimens  (nine  male,  seventy 
female),  making  an  average  of  sixteen  to  each  egg.  The  parasites 
escaped  by  eating  their  way  out  of  a  minute,  nearly  circular  hole  in  the 
aide  of  the  egg,  measuring  .25  mm.  in  diameter. 

It  has  also  long  been  known  that  the  caterpillar  is  stung  by  Trogus 
exesorius  (88:3),  the  perfect  insect  finally  escaping  from  the  side  of  the 
upper  half  of  the  chrysalis  ;  Mr.  E.  Norton  of  Farmington,  Conn.,  has 
also  bred  another  hymenopterous  parasite,  Copidosoma  turni  (89 :  5) .  Mr. 
Riley's  notes  state  that  in  1871  he  had  bred  two  kinds  of  parasites  from 
the  pupa  ;  and  some  chrysalids  I  obtained  at  Moosehead  Lake,  in  Maine, 
gave  me  a  dipterous  parasite,  Mascicera  frenchii  (89:23). 

Desiderata.  The  distribution  of  this  insect  in  Florida  and  Mexico, 
Newfoundland  and  Hudson  Bay,  Alaska  and  northwestern  America 
needs  to  be  better  known  before  its  exact  limits  can  be  defined.  Our 
knowledo-e  of  the  districts  within  which  the  species  is  double  brooded  and 
only  double  brooded  is  exceedingly  scanty  and  vague ;  very  likely  its  digo- 
neutism  shifts  to  polygoneutism  where  dimorphism  appears  in  the  female, 
but  that  is  a  question  still  open  to  investigation.  Are  there  more  than 
three  broods  in  the  extreme  south?  Where  the  dimorphism  obtains,  the 
ratio  of  the  two  forms  (omitting  the  males)  should  be  carefully  deter- 
mined for  many  different  localities,  to  help  determine  its  cause.  Where 
not  monogoneutic,  the  relative  number  of  chrysalids  of  the  early  broods 
which  prematurely  hibernate  should  likewise  be  determined  for  many  dif- 
ferent localities.  Probably  the  list  of  food  plants  could  be  considerably 
extended.  Is  the  buttei-fly,  so  conspicuously  striped,  in  any  way  protected 
by  odor  or  nauseousness,  and  is  the  dark  form  of  the  female  less  subject  to 
attack  than  the  striped? 

LIST  OF  ILLUSTBATIONS.-JASONIABES  GLAUCUS. 

General.  PI.  89,  fig.  23.   Mascicera  frenchii,  a  dipterous 
PI.  26,  fig.  8.    Distribution   in  Nortli  Amer-  parasite. 

ica.  Egff. 

88:3.    Trogus  exesorius,  a  parasite.  PI.  66,  fig.  1.    Outline. 
89 : 5.    Copidosoma  turni,  a  parasite.  68 :  18.    Micropyle. 
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Calerpillar.  Imago. 

PI.  70,  liR.  15.  Ciitcrpilliir  just  before  pupation-  PI.  8,  lij!;.  1.    J.  g.  tiirnus,  male,  hotU  surfaces. 

2().    Mature  eatorplllar,  dorsal  view.  13:  111.    J.  s.  Inriius,  liotli  surfaces. 

28.    Caterpillar,  lirst  stage.  3d:  31-84.    Male  ubdoniin.nl  appendages. 

80:7-10.    Front  view  of  head,  stages  ii-v.  40:10.    Neunition. 

Chrysalis.  57:4.    Side  view,  with  head  and  appen- 

Pl.  85,  figs.  1,  4.    Colored.  ^'''o*'*'  enlarged,  with  details  of  the  structure 

2, 3.    Outlines.  of  the  legs. 

61 :  18.    Front  view  of  head,  denuded. 

EUPHOEADES  IIUBNER. 

Pterourus  Scop.,  Introd.  hist,  nat.,  4:13  (1777) ;       Euphoeadcs(pars)  HUbn.,Verz.bek.  schmett., 
— Scudd.,   Syst.  rev.  Am.  butt.,  43  (1872);  83(1810). 

Proe.  Amer.  Acad,  arts  so.,  x :  269  (1875).  Papilio  (pars)  Auctorum. 

T'jpe.—Papilio  troilus  Linn. 

Freund,  der  rnterschied  der  Erdendiugc 
Seheinet  'Toss  uiid  ist  so  oft  geringe; 
Alter  unil  Gostalt  uiid  liaum  uiid  Zeit 
Sind  ('ill  Triuiiiiliild  inir  der  Wirkiichkeit. 

Trag"  uiid  matt,  aiif  aliL'Ozehrten  Striiuchen 
Sah  ein  Schinetterliii-  die  Kaupe  schleichen 
Und  erhol)  sieh  frolieli,  argwuhufrei, 
Dass  er  Raupe  selbst  gewescn  sei. 

Traurig  schlicb  die  alternde  zuiii  Grabe: 
"Acb,  dass  ioh  umsonst  gelebet  habe! 
Sterbe  kiiiderlos  und  wie  geringi 
Und  da  Hiegt  der  schOne  Schmetterling." 

Aengstlieh  .spanu  sie  sich  in  ihre  Hiille, 
Schlief,  und  als  der  Mutter  LebensfUlle 
Sie  erweekte,  wahnte  sie  sich  neu, 
Wusste  nicht.  was  sie  gewesen  sei. 

Freund,  ein  Traumreich  ist  das  Reich  der  Erden. 
Was  wir  waren,  was  wir  eiust  noch  werden — 
Niemand  weiss  es;  gliicklich  siud  wir  blind; 
Lass  uiis  eins  nur  wissen  :  was  wir  sind. 

Herder.— X»/e  Ravpe  vnd  der  Schmetterling. 

Imago  (57:  0).  Head  large,  covered  in  front  of  the  antennae  with  abundant, 
rather  long,  forward  and  upward  directed  hairs,  behind  the  antennae  with  short  dense 
pile.  Front  a  little  tumid,  below  somewhat  protuberant  and  forming  a  slightly  in- 
dicated longitudinal  carina;  lower  half  projecting  considerably  beyond  the  front  of  the 
eyes;  at  the  sides,  and  to  a  greater  degree  above  than  below,  the  front  is  somewhat 
depressed  below  the  eyes,  and  next  the  border  on  the  upper  half  there  is  a  very  slight 
sulcation,  directed  toward  the  outer  half  of  the  antennae;  below  the  antennae  the 
front  is  fully  as  broad  as  high,  and  nearly  as  broad  as  the  eyes  on  a  front  view;  upper 
border  projecting  narrowly  between  the  antennae ;  lower  border  broadly  rounded. 
Vertex  somewhat  tumid,  forming  a  rather  strongly  curving,  broad,  transverse  ridge, 
opening  in  front,  with  a  slight,  transverse,  semilunar  depression  in  the  middle,  infring- 
ing on  the  front  of  the  ridge.  Eyes  (86:20,21)  very  large  and  very  full,  naked. 
Antennae  inserted  with  their  anterior  edge  in  the  middle  of  the  summit,  separated  by 
a  space  scarcely  equal  to  one-third  the  diameter  of  the  second  antennal  joint;  as  Ion" 
as  the  abdomen,  consisting  of  forty-four  joints,  each  spreading  very  minutely  at  its 
tip  in  enclosing  the  base  of  the  succeeding  joint,  especially  upon  the  inner  side,  so  as  to 
mark  the  joints  very  distinctly ;  the  terminal  thirteen  or  fourteen  form  the  considerably 
compressed  club,  flattened  on  the  outer  side,  scarcely  more  than  half  as  broad  again  as 
the  stalk,  ten  times  as  long  as  broad,  increasing  in  size  so  gradually  as  to  make  the 
limit  of  the  club  very  vague,  scarcely  diminishing  in  size  at  the  tip,  excepting  the 
apical  joint,  which  is  very  abruptly  conical,  with  a  rounded  apex:  when  viewed  from 
above,  it  is  but  little  larger  than  the  stalk  and  scarcely  tapers  at  the  tip.  Palpi  very 
minute,  rather  slender,  fringed  with  long,  upward  directed  hairs,  and  reaching  the 
middle  of  the  front  of  the  eyes. 

164 
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Protlioracic  lobes  obsolete.  Patagia  rather  siu.all,  long  anj  tapering,  a  very  little 
arched,  scarcely  tnniid,  more  than  three  times  as  long  as  broad,  very  slightly  falciform, 
the  basal  half  tapering  a  little,  the  apical  half  forming  an  equal  posterior  lobe,  half  as 
broad  as  the  base,  with  a  blunt  conical  apex. 

Fore  wings  (40;  3)  twice  as  long  as  broad,  slightly  shorter  in  tlic  <y ,  the  costal  mar- 
gin as  in  Papilio,  the  outer  margin  str.aight  or  scarcely  concave,  having  a  general 
direction  at  a  little  less  tlian  a  right  angle  with  tlie  apical  portion  of  the  costal  border, 
the  apical  angle  rounded  otf;  inner  margin  r-traight,  scarcely  and  rather  broadly  emar- 
ginate  at  the  middle,  the  angle  rounded  otf.  First  superior  subcostal  nervule  arising 
just  before  the  middle  of  the  outer  half  of  the  cell ;  second  midway  between  this  and 
the  apex  of  the  cell ;  third  at  the  apex ;  and  fourth  at  a  little  more  than  one-third 
the  distance  from  the  apex  of  the  cell  to  the  outer  border ;  cell  a  good  deal  more 
than  half  as  long  as  the  wing  and  more  than  three  times  longer  than  broad.  Median 
nervure  at  the  origin  of  its  fourth  branch  raised  above  the  continuation  of  its  basal  half 
by  rather  more  than  the  width  of  tlie  last  median  interspace  at  its  base;  cross  vein 
connecting  the  median  and  suljmedian  near  the  base  of  the  wing  directed  straight  down- 
ward until  close  to  the  latter  and  tlicn  turned  outward. 

Hind  wings  with  the  costal  margin  considerably  and  roundly  shouldered  next  the 
base,  beyond  a  little  convex,  apically  curving  to  meet  the  outer  margin  so  as  to  leave 
no  angle;  outer  border  strongly  crenulate,  greatly  produced  in  the  posterior  half,  the 
upper  half  broadly  rounded,  fuller  at  the  angle  in  the  ?  than  in  the  ^ ,  forming  with 
the  apical  half  of  the  costal  margin  a  well-formed  arch;  at  the  upper  median  nervule 
greatly  prolonged  into  a  long,  subspatulate  tail,  well  rounded  at  tip,  three  or  four  times 
longer  than  broad,  its  plane,  in  nature,  at  right  angles  to  the  plane  of  the  wing ;  below, 
the  border  nearly  at  right  angles  to  the  nervures  though  stronglj'  crenulate  In  the 
9  ,  receding  a  little  in  the  J ,  the  emargination  of  the  angle  and  the  inner  margin  as  in 
Papilio.  Subcostal  nervure  nearly  straight  Ijetween  the  bases  of  the  first  and  second 
nervules ;  vein  closing  the  cell  a  little  longer  tlian  tlie  distance  between  the  bases  of 
the  second  and  third  median  nervules. 

It  is  plain  on  comparing  a  chrysalis  just  about  to  emerge,  with  an  imago,  that  the 
whole  outer  margin  of  the  fore  wings  corresponds  exactly  in  position  with  that  portion 
of  the  hind  wings  which  lies  between,  and  includes,  the  tail  and  the  anal  angle;  the 
veins  of  the  hind  wings  .above  this  all  terminate  on  the  inner  margin  of  the  wing  cases. 

Fore  femora  and  tarsi  of  equal  length  and  more  than  half  as  long  again  as  the  fore 
tibiae;  middle  tibiae  either  a  very  little  shorter  than  the  femora  and  these  than  the 
tarsi  ( (? ) ;  or,  considerably  shorter  than  the  femora  which  are  equal  to  the  tarsi  (  $  )  ; 
hind  femora  a  little  shorter  than  the  tibiae,  the  latter  about  three-quarters  the  length 
of  the  tarsi ;  middle  femora  a  little  longer  than  the  fore  femora  and  these  than  the 
hind  pair;  middle  and  hind  tibiae  about  equal  and  fully  half  as  long  again  as  the  fore 
tibiae;  hind  tarsi  somewhat  longer  than  the  middle  pair  and  these  about  as  much 
longer  than  the  fore  tarsi.  Femora  with  a  very  short  brush-like  mass  of  delicate  hairs 
beneath.  Tibiae  armed  on  either  side  beneath  with  a  row  of  rather  frequent  and  very 
slender,  scarcely  curving  spines,  that  on  the  outer  side  forking  in  the  middle  of  the 
tibiae  and  sending  a  branch  to  either  side  of  the  outer  spur;  also  on  the  outer  side, 
above,  a  double  row  of  similar  but  rather  shorter  spines,  and  on  the  inner  side,  above, 
a  double  row  of  still  smaller,  nearly  recumbent  spines ;  at  the  tip  a  pair  of  very  long  and 
very  slender  spurs.  Tarsi  with  the  first  joint  as  long  as  the  three  succeeding  together, 
these  growing  scarcely  shorter  in  succession,  the  fifth  equal  to  the  second;  all  armed 
beneath,  on  either  side,  with  a  row  of  frequent,  very  short  and  very  slender  spines,  the 
apical  ones  of  each  joint  about  twice  as  long  as  the  others;  and  on  the  basal  joint,  in 
the  inner  row  only,  five  or  six  nearly  equidistant  curving  spines  nearly  three  times  as 
long;  above,  four  nearly  equidistant  rows  of  spines  similar  to  the  lower  ones;  claws 
very  long  and  very  slender,  compressed,  the  basal  half  equal  and  straight,  the  apical 
half  tapering  to  a  fine  point  and  curving  slightly  downward ;  paronychia  and  pulvilli 
wanting. 

Abdomen  cylindrical  but  flattened  beneath,  of  nearly  \mlform  size  throughout,  bluntly 
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round  at  tip;  the  hoo^  of  eighth  abdominal  se<;mcnl  of  male  liroadly  expandins  l)ase 
•ward,  the  part  beyond  slender,  its  extremity  siil)spatHlatc ;  valves  broad  ovate,  roundly 
angulate  at  tip,  half  as  long  again  as  In'oad,  armed  interiorly  with  an  inferior,  arcuate, 
corneous  rod,  emitting  one  or  two  large,  distant  denticles  on  the  apical  half  and  at 
the  tip  a  scries  of  smaller  ones. 

Egg.  Nearly  a  third  broader  than  high,  well  rounded,  the  base  about  half  the  width 
of  the  middle,  with  no  sign  of  depression  at  summit;  surface  clean,  witli  an  exceed- 
ingly fine  cob-web  lilie  tracery,  the  floor  of  the  cells  nearly  smooth. 

Caterpillar  at  birth.  Head  furnished  with  scattered,  long  hairs,  the  summit  con- 
cealed by  the  folds  of  the  first  thoracic  segment.  Body  subquadrate,  tapering  poste- 
riorly;  thoracic  segments  with  a  series  of  smooth,  fleshy  tubercles,  one  to  a  segment; 
that  of  the  first,  which  is  much  the  largest,  tapers  gradually  to  a  blunt,  rounded  tip,  is 
directed  upwards  and  outwards  and  very  slightly  forward,  and  is  supplied  with  a  few 
spinous  hairs.  All  the  segments  of  the  body  furnished  with  a  supralater.al  series  of 
small,  fleshy  warts,  one  to  a  segment  in  a  row,  that  of  the  eighth  abdominal  segment 
being  much  larger  than  the  others,  and  those  of  the  second  and  third  thoracic  and  the 
first  and  seventh  abdominal  next  in  size ;  all  bear  a  collection  of  what  appear  like 
spinous  hairs,  but  which  are  slightly  enlarged  at  the  extreme  apex ;  there  is  also  a  sub- 
dorsal series  of  straight,  erect  hairs  as  long  as  a  segment,  anteriorly  placed,  one  to 
a  segment,  on  all  but  those  on  the  second  and  third  thoracic  and  the  first  and  second 
abdominal  segments  seated  on  excessively  minute  warts ;  there  are,  f  urtlier,  suprastig- 
matal  .and  iufrastigmatal  series  of  compound  tubercles,  each  with  several  bristles; 
last  abdominal  segment  furuislied  only  with  a  semicircular  fringe  of  long  liairs  curv- 
ing bacl\ward. 

Mature  caterpillar.  Head  moderately  large,  very  well  rounded,  broadest  in  the 
middle,  considerably  broader  than  high,  the  sides  broadly  rounded,  a  very  little  full 
next  the  lower  part  of  the  ocellar  area,  the  summit  broadly  rounded  and  in  the  middle 
a  little  depressed  at  the  suture;  considerably  deepest  next  the  upper  part  of  the  ocellar 
region,  above  becoming  much  shallower;  front  appressed  quite  regularly,  flat,  the 
sutures  a  very  little  impressed ;  a  slight  depression  in  the  triangle  at  either  side  below ; 
triangle  fully  as  broad  as  high,  scarcely  reaching  the  middle  of  the  fi-ont;  liead  deli- 
cately corrugated  by  short,  impressed,  irregular,  transverse  lines  and  on  tlie  summit 
and  sides  behind  furnished  with  a  very  few.  exceedingly  short  and  delicate,  very  in- 
conspicuous hairs.  Antennae  with  first  joint  tumid,  mammiform,  second  very  short, 
third  nearly  three  times  as  long  as  liroad,  equal  and  squarely  docked,  fourth  very  mi- 
nute. Ocelli  (86 :  2-1-25)  six  in  numljer,  four  arranged  in  a  strong  curve,  having  its 
convexity  forward  and  bounded  anteriorly  by  a  slightly  impressed  line,  the  second 
from  the  top  equally  distant  (about  its  own  diameter)  from  the  first  and  third,  the 
fourth  at  a  little  greater  distance  from  the  third,  a  fifth  below  these,  on  a  line  with 
the  third  and  fourth  and  as  far  from  the  fourth  as  the  latter  is  from  the  second ;  a 
sixth  behind  the  arcuate  row,  at  equal  distances  from  the  second  and  fourtli,  and 
forming  with  them  a  veiw  little  less  tlian  a  right  angle.  Labrum  not  very  large,  ratlicr 
narrow  but  long,  with  a  deep  and  broad  excision  in  the  middle  of  the  front  border, 
forming  a  U,  half  as  broad  as  deep,  whose  sides  are  parallel,  extending  halfway  to  the 
base  and  having  its  extremities  well  rounded  off.  Mandibles  pretty  large  and  stout, 
very  broad,  the  edge  straight  and  smooth,  at  the  upper  extremity  showing  minute, 
transverse  scratches.  The  outer  maxillary  palpus  with  the  second  joint  as  long  as 
broad,  the  third  not  more  than  half  as  broad  as  the  second,  but  half  as  long  again 
as  broad,  the  fourth  small,  conical,  rounded;  last  joint  of  inner  palp  apparently 
like  the  penultimate  of  the  outer  Ijut  stouter  and  shorter.  Spinneret  moderately  large, 
stout  and  long,  conical. 

Body  with  a  general  shape  like  that  of  Jasoniades,  the  swollen  anterior  portion  includ- 
ing the  second  and  third  thoracic  and  the  first  and  part  of  the  second  abdominal  seg- 
tnents,  being  largest  on  the  terminal  thoracic  segment ;  behind  the  tumid  part  the  body 
tapers  regularly  to  the  seventh  abdominal  segment,  beyond  which  it  is  equal  or  when 
the  anal  prolegs  are  drawTi  forward,  the  eighth  abdominal  segment  is  enlarged  some- 
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what;  the  last  segment  broadly  roundeil  at  the  tip  and  slightly  but  broadly  flattened; 
a  very  large,  though  but  little  elevated,  fleshy,  lateral  tubercle  on  the  middle  of  the 
third  thoracic  segment,  its  posterior  edge  abrupt,  its  anterior  sloping  ott'  gradually. 
The  body  is  covered  with  excessively  short  and  delicate,  nearly  imperceptible  hairs. 
Osmateria  comparatively  stout.  Spiracles  oblong  obovate,  more  than  twice  as  long  as 
broad.  Legs  very  small,  short,  the  horny  joints  scarcely  tapering,  very  little  appressed. 
Claws  not  large,  heavily  heeled  at  base,  compressed,  pretty  strongly  and  regularly 
curved,  tapering  to  a  fine  point.  Prolegs  pretty  large  and  stout,  tapering  a  very  little, 
armed  at  tip  with  a  slightly  arcuate,  triple  row  of  nearly  one  hundred  closely  packed 
booklets,  the  exposed  portions  of  which  are  very  small,  short,  scarcely  compressed, 
pretty  strongly  curved,  tapering. 

Chrysalis.  Long,  rather  slender  and  graceful,  smooth;  viewed  from  above,  the 
abdomen,  which  occupies  less  than  two-thirds  of  the  body,  is  f  asiform,  somewhat  trun- 
cate in  front,  the  thorax  as  far  forvi^ard  as  the  basal  wing  tubercle  equal,  the  sides  par- 
allel and  straight,  the  basal  wing  tubercle  slight,  in  front  of  which  the  body  tapers 
rapidly  to  the  base  of  the  anterior  end  of  the  prothorax  and  then  expands  as  rapidly 
with  the  sides  of  the  ocellar  prominences,  the  front  between  their  tips  deeply  notched. 
Viewed  laterally,  the  inferior  surface  of  the  wings  is  strongly  tumid,  almost  bent  (at 
an  angle  of  about  135°)  and  well  rounded,  the  anterior  part  of  the  body  straight,  the 
ocellar  prominences  turned  slightly  downward,  the  posterior  portion  of  the  body  pretty 
broadly  concave ;  the  anterior  part  of  the  body  from  the  summit  of  the  mesothorax  for- 
ward is  nearly  straight,  inclined  at  an  angle  of  about  50°  with  the  under  surface,  behind 
the  highest  point  of  the  mesothorax  bent  sharply  at  an  angle  of  about  125°  and  continuing 
in  a  nearly  straight  line  to  the  abdomen ;  then  bent  again  at  an  angle  of  about  150°  and  con- 
tinuing straight  as  far  as  the  tip  of  the  fourth  segment ;  beyond  this  curving  downward 
in  a  broad  arch,  but  more  rapidly  than  the  under  surface  so  that  the  hinder  segments 
taper  regularly  aud  gracefully.  There  is  a  distinct  carina  extending  along  the  sides  of 
the  whole  body,  commencing  at  the  base  of  the  upper  carina  of  the  ocellar  prominences, 
passing  through  the  basal  wing  tubercles,  taking  in  their  course  the  superior  edges  of 
the  wings  and  then  continuing  as  infrastigmatal  carinae  over  the  abdominal  segments, 
a  little  bent  at  the  tip  of  the  third  segment,  terminating  at  the  tip  of  the  cremaster; 
it  is  almost  equally  distinct  throughout.  The  head  is  flattened  above  and  below  and 
the  ocellar  prominences  are  very  large,  prominent,  pyramidal,  trigonal,  the  angles 
carinate,  the  exterior  face  long  and  slender,  tapering  on  the  basal  half,  beyond  nearly 
equal,  the  apex  rounded,  those  of  opposite  sides  divergent  at  an  angle  of  about  60°, 
occasionally  of  90°,  the  superior  face  triangular,  pretty  regularly  tapering,  twice  as 
long  as  the  medium  width,  rounded  at  the  tip;  the  front  margin  between  them  as 
broad  as  their  length,  itself  slightly  excised  angularly,  but  when  they  are  extremely 
divergent  the  anterior  carinae  continue  to  the  middle  of  the  front  and  are  bentjat  an 
angle  to  each  other  of  about  150° ;  the  superior  carinae  extend  as  far  as  the  antennae, 
the  inferior  with  undiminished  prominence  to  the  basal  junction  of  the  tongue  and 
middle  legs.  Ocellar  ribbon  (86  :  22-23;  87  :  24)  kidney  shaped,  strongly  curved.  The 
mesothorax  is  somewhat  elevated,  the  sides  not  rounded  but  sloped  at  an  inclination 
with  each  other  of  a  little  less  than  a  right  angle,  the  median  elevation  pyramidal, 
trigonal,  all  the  angles  lightly  cariuated,  the  posterior  face  the  narrowest  by  half.  The 
basal  wing  carinae  are  only  distinct  as  slightly  greater  elevations  of  the  lateral  carinae 
of  the  body  and  a  slight  tumidity  above  and  below  it.  Transversely  the  abdomen  is 
pretty  broadly  rounded  on  the  expanded  portion,  beyond  well  arched;  beneath  broadly 
rounded ;  the  sides  of  the  wings  are  scarcely  full,  rounded  at  the  ventral  line,  the  sides 
inclined  at  an  angle  of  about  70°.  Preanal  button  obscure,  terminating  anteriorly  in  a 
pair  of  approximated,  very  broad  and  short  and  bluntly  rounded,  scarcely  elevated, 
recumbent,  depressed.  Cremaster  long,  tapering  rapidly,  the  tip  docked,  twice  as 
broad  beneath  as  above,  transversely  quadrangular,  all  the  edges  broadly  and  distinctly 
carinate,  the  tip  of  the  same  shape,  the  mass  of  booklets  as  in  Laertias.  Booklets 
about^seventy-flve  in  number,  moderately  large,  long  and  slender,  enlarging  regularly 
and  slightly,  the  outer  half  curved  slightly,  at  the  extremity  curved  strongly  and  pro- 
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duceil  into  :i  roiiiickHl,  ciip-sluiped  expansion  whicli  I'unns  a  broad,  blunt  hook,  the  lat- 
eral angles  of  wliicli  are  considerably  prodneeil  and  onrved;  anterior  edge  entire. 

This  genus  is  strictly  American  ;ur1  is  composed  of  only  two  or  three 
species.  It  spreads  over  the  soiitiieiii  lialf  of  North  America  east  of  the 
Rocky  ^lountains,  including  tiie  Antilles  ;  only  one  species  occurs  in  New 
England. 

The  butterflies  are  larger  than  tliose  of  Laertias,  and  the  upper  median 
nervule  of  the  hind  wings  hears  a  nearly  equal  tail,  which  in  nature  is 
twisted  at  riffht  angles  to  the  i)lane  of  the  wing ;  the  wings  are'  black 
above,  dark  brown  bcneatii ;  upon  tlie  outer  half,  above,  they  are  fur- 
nished with  one  or  two  rows  of  large  pale  spots,  and  on  the  liind  wings 
the  spots  of  tlie  inner  series  are  merged  into  a  broad  and  more  or  less 
powdery  band,  at  the  inner  extremity  of  which  is  one  ocellated  parti- 
colored spot ;  beneath,  the  spots  of  both  wings  are  repeated,  but  both 
those  on  the  hind  wings  become  very  large,  independent  and  orange  col- 
ored, while  the  field  between  is  more  or  less  extensively  jjowdered  with 
blue.  Less  than  any  other  of  our  genera  does  the  structure  of  the  butter- 
fly depart  from  a  common  type,  tliough  the  sexual  distinctions  in  the 
length  of  the  legs  is  more  than  usually  marked. 

The  insects  are  double  brooded,  wintering  as  chrysalids.  The  first  brood 
appears  early  in  spring,  the  second  in  midsummer ;  the  eggs  are  laid 
singly,  the  caterpillars  feed  principally  on  Lauraceae  and  live  singly  in  a 
trough  made  from  a  leaf  which  is  partially  or  completely  drawn  together 
with  silk.     In  midsummer  the  chrysalids  hang  about  a  fortnight. 

The  eggs  are  nearly  spherical,  about  a  millimetre  in  height  and  pale 
green. 

The  juvenile  larvae  are  a  little  angulated  and  furnished  with  longitudi- 
nal series  of  small  fleshy  warts  bearing  spinous  hairs,  beside  other  simple 
hairy  warts  ;  one  pair  of  fleshy  prominences  on  the  sides  of  the  first  tho- 
racic segment  projects  forward  like  ears  on  either  side  of  the  head.  The 
mature  caterpillars  are  rounded  and  naked,  green  above  and  reddish 
beneath  ;  the  anterior  part  of  the  body,  especially  the  last  thoracic  seg- 
ment, is  greatly  enlarged,  giving  these  caterpillars  very  much  the  appear- 
ance of  those  of  the  genus  Chaerocampa  among  Sphingidae  ;  the  body  is 
rather  inconspicuously  ornamented  with  several  longitudinal  rows  of  small 
dark  round  spots,  often  of  very  delicate  tints,  and  bears  on  each  side  of 
the  third  thoracic  segment  a  very  large  and  conspicuous,  ocellate,  particol- 
ored spot.  Other  large  spots  are  found  on  the  hunched  portion,  but  vary- 
ing according  to  the  species. 

The  chrysalids  are  generally  light  colored,  often  with  various  tints  of 
wood-brown,  and  are  marked  with  inconspicuous  longitudinal  series  of 
dark  spots  ;  the  anterior  extremity  is  bent  a  little  upward,  the  ventral  sur- 
face next  the  wings  is  produced,  much  as  in  Callidryas  though  in  a  far  less 
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degree  ;  the  mesonotum  bears  a  broad,  triple  ridged,  but  not  very  high  pro- 
jection, and  the  oeellar  prominences  are  large,  prolonged  and  divergent ; 
the  sides  of  the  body  are  also  ridged  from  one  extremity  to  the  other. 


EXCURSUS    L.— DECEPTIVE  DEVICES   AMONG    CATERPIL- 
LARS, OR    THE  DEFENCES   OF  CATERPILLARS. 

Kriechend  zaudre  die  Raupe,  der  Schmetterling  eile  geschaftig, 
Bildsam  iiudre  der  Menseh  selbst  die  bestiramte  Gestalt. 

Goethe. — Metamorphose  der  Pflanzen. 
She  creeps; 
Her  motion  and  her  station  are  as  one: 
She  shows  a  body  rather  than  a  life; 
A  statue,  than  a"l)reather. 

Shak^spbare.— Antony  and  Cleopatra. 

In  a  previous  excursus  some  account  was  given  of  the  protection  en- 
joyed by  caterpillars  of  butterflies  through  then-  coloring  and  theii'  imitation 
of  natural  objects,  by  which  they  escape  detection.  In  the  present  we  jjro- 
pose  to  mention  some  of  their  means  of  defence  against  foes,  due  to  their 
actions  or  mode  of  life,  actions  which  seem  to  be  hereditary  in  precisely  the 
same  sense  and  enforced  by  natural  selection  in  quite  the  same  way  as  are 
the  protective  colors  ;  these  creatures  act,  therefore,  in  some  sense  as  auto- 
mata, those  caterpillars  not  availing  themselves  of  these  defences  of  their 
forefathers  being  the  first  to  be  cut  off,  and  so  leaving  no  descendants  to 
inherit  their  individual  propensities. 

The  life  of  a  caterpillar  is  full  of  perils  from  birth  to  maturity.  Though 
often  formidable  to  look  at,  it  is  nevertheless  soft  skinned.  Though  it 
may  have  a  choice  place  of  concealment  or  even  a  well  constructed  nest, 
it  must  roam  at  large  while  seeking  food  ;  and  there  are  several  periods  of 
its  life,  when,  to  undergo  its  ecdysis,  it  must  remain  an  entire  day  or  even 
more,  motionless  and  helpless  and  generally  quite  exposed.  Its  main  jjur- 
pose  in  life,  next  to  feeding,  is  not  to  be  seen. 

One  of  the  simplest  devices  to  escape  notice  is  that  of  confining  all  ac- 
tivities (which  include  with  these  gluttons  scarcely  an}i;hing  but  feeding) 
to  the  night  time  and  retiring  to  some  concealment  during  the  day.  This 
is  a  very  common  occurrence  with  the  Satyrinae  and  Argynnidi  in  partic- 
ular, the  Argynnidi  with  their  dusky  clotliing  retiring  to  the  surface  of 
the  ground  where  they  are  least  liable  to  be  seen,  the  satyrids  remaining 
perhaps  upon  the  stems  or  blades  of  grass  or  sedge  which  form  their  food  and 
among  which  they  are  concealed  by  their  striped  attire.  Or  the  retii'ement 
may  be  to  the  under  surface  of  a  leaf,  a  very  common  practice,  which  is 
exemplified  in  our  own  fauna  by  the  habit,  among  others,  of  such  diverse 
butterflies  as  Polygonia  faunus,  Junonia  coenia  and  Laertias  philenor. 

A  very  common  mode  of  concealment,  however,  is  the  construction  of  a 
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spiecial  nest  for  the  purpose,  within  which  they  remain  at  all  times  when 
not  feeding,  and  oftentimes  even  the  greater  part  of  their  entire  lives,  feed- 
ing as  they  may  do  upon  the  nest  itself  until  they  have  eaten  themselves 
out  of  house  and  home.  A  good  instance  of  this  last  propensity  is  found 
among  the  species  of  Vanessa,  all  of  which  construct  more  or  less  open 
nests,  but  devour  the  contents  and  the  structure  itself  of  the  same. 
Others  forming  open  nests  are  some  of  the  species  of  Polygonia,  while 
nioi'c  complete  web-concealments  are  made  by  the  caterpillars  of  Aglais 
milberti  and  some  of  the  Melitaeidi.  The  mere  partial  curling  of  a  leaf 
so  as  to  conceal  the  sides  of  the  creature  lying  thereon  answers  the  purpose 
ofJasoniades  glaucus,  while  its  neighbor  Euphoeades  troilus  turns  the 
leaf  completely  over  so  that  the  opposite  edges  touch.  But  the  group, 
which  above  all  others  contains  caterpillars  living  in  concealment  is  the 
Hesperidae,  the  higher  Hesperidae  making  an  oval  enclosure  by  strong 
strands  of  silk  connecting  the  edges  of  leaves  at  wide  intervals,  while  the 
Pamphilidi  construct  burrow-like  nests  by  sewing  together  the  edges  of 
neighboring  blades  of  grass  ;  hardly  an  instance  is  known,  where  one  of 
them  lives  openly. 

Butterfly  caterpillars  which  live  exposed  have  many  of  them  special 
modes  of  guarding  against  danger,  some  falling  to  the  ground  and  curling 
up  at  the  slightest  shock  or  alarm,  such  as  many  of  the  Melitaeidi  in  their 
later  stages.  Others  fall  with  greater  deliberation,  first  attaching  a  thread 
to  the  leaf  from  which  they  drop,  such  as  Hypatus  bachmanii  and  Strymon 
titus.  Others  assume  a  Sphinx-like  attitude  which  they  may  retain  for  a 
long  time,  as  is  the  case  with  Vanessa  huntera  in  its  eai'lier  life,  and  in  this 
they  are  sometimes  aided  by  the  presence  of  a  special  knobbed  process  on 
the  hunched  portions,  as  in  the  species  of  Basilarchia.  Others  when  dis- 
turbed strike  with  their  mandibles  the  leaf  upon  which  they  are  resting, 
as  Vanessa  atalanta  and  Cinclidia  harrisii  are  known  to  do.  Or  they  may 
move  their  heads  from  side  to  side,  catching  their  mandibles  in  the  rough- 
nesses of  the  leaf,  and  so  produce  a  grating  sound, — a  very  common 
trick  of  the  higher  Hesperidae.  A  curious  allied  habit  is  found  in  Laertias 
philenor,  which  taps  alternately  with  its  front  legs  upon  the  leaf  repeatedly 
when  disturbed, — a  habit  I  have  seen  in  no  other  caterpillar.  Anosia 
plexippus  again,  which,  when  eating,  keeps  its  anterior  flexible  filaments 
constantly  in  motion  forward  and  backward,  moves  them  with  still  greater 
violence  when  it  is  in  a  state  of  alarm,  and  this  must  serve  as  a  very  con- 
siderable protection  to  it. 

Nearly  all  caterpillars,  whether  of  butterflies  or  moths,  will,  when  dis- 
turbed, throw  their  heads  violently  around  from  side  to  side  in  a  threatening, 
angry  manner,  the  head  with  its  hard  incasement  and  biting  jaws  being 
the  most  offensive  weapon  in  the  control  of  the  caterpillar.  But  it  is  a  very 
curious  sight  to  see  how,  as   impelled   by   one   impulse,  the   young   cater- 
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pillars  of  some  of  the  Nvinplialidae,  siioh  as  Envanossa  antiopa,  Aglais 
milberti,  and  Ciuclidia  harrisii,  will  move  their  heads  l)v  simultaneous  jerks 
to  one  side  and  the  other,  like  a  regiment  of  soldiers  shifting  arms.  This 
community  of  action  must  be  a  very  considerable  safeguard,  and  indeed  I 
am  inclined  to  regard  the  mere  presence  of  caterpillars  in  considerable 
numbers  feeding  in  company  as  in  itself  protective,  partly  because  it  is 
most  common  in  the  liighest  family  and  never  found  in  the  lowest,  so  that 
the  habit  would  seem  to  have  grown  and  become  intensified  l)y  its  pro- 
tective qualities.  Some  certainly  of  the  caterpillars  which  thus  feed  in 
company  will  not  be  touched  by  chickens.  I  have  several  times  thrown 
twigs  covered  with  the  caterpillars  of  Euvanessa  antiopa  into  a  chicken 
yard  only  to  the  alarm  of  the  chickens,  they  either  paying  no  attention  to 
the  caterpillars  as  the)'  crawled  away,  or  regarding  them  with  evident 
horror,  never  once  oftering  to  touch  them  ;  of  course  this  may  be  due  sim- 
ply to  their  spinous  clothing.  But  besides  the  spined  caterpillars  which 
are  presumably  protected  by  such  community  of  action,  such  as  Euvanessa 
antiopa,  Aglais  milberti,  Eugonia  j-album  and  the  Melitaeidi  in  their 
earlier  stages,  we  have,  even  in  our  own  fauna,  instances  of  naked  cater- 
pillars which  enjoy  the  same  means  of  protection,  such  as  Chlorippe  clyton 
and  Laertias  philenor,  especially  in  their  earlier  stages. 

The  greatest  danger  to  caterpillars  would  seem  to  Ije  when  they  are  in 
motion,  as  they  are  then  more  readily  detected  by  insectivorous  cresitures. 
To  guard  against  such  danger,  many  caterpillars,  as  all  the  Satyrinae, 
are  excessi\ely  slow  in  their  mo\ements.  Most  caterpillars  remain  abso- 
lutely still  during  all  times  when  they  are  not  actually  eating  or  on  their 
way  to  their  feeding  spots,  but  some  have  the  habit,  in  passing  to  and 
from  their  feeding  grounds,  of  moving  witii  the  utmost  rapidity,  hurrying 
as  if  their  safety  depended  upon  it,  as  doubtless  it  does.  Such  are  all  the 
Argynuidi,  and  I  have  noticed  a  similar  habit  in  Polygonia  prognc. 
Others,  again,  among  the  slow  movers  have  a  very  peculiar  trick,  which  I 
do  not  remember  to  have  seen  mentioned  by  others  ;  it  is  a  sort  of  rock- 
ing motion,  not  from  side  to  side  but  forward  and  backward,  moving  for- 
ward by  little  starts  ;  they  seem  to  glide  by  little  jerks  in  a  very  slow  and 
measured  way.  The  caterpillars  in  which  1  have  noticed  this  habit  are 
Oercyonis  alope,  Eurymus  eurytheme  and  Euphoeades  troilus  ;  it  is  most 
conspicuous  in  the  last. 

Perhaps  of  all  our  caterpillars  there  are  none  which  have  so  many 
means  of  defence  in  habit  or  protective  device  as  the  species  of  Basilarchia, 
and  tliis  altogether  in  addition  to  their  coloring.  Attention  has  already 
been  drawn  to  this  in  a  former  excursus.  It  may  be  well,  however,  to 
summarize  here  some  of  the  more  peculiar  ways  by  which  it  protects 
itself.  In  the  first  place  it  moves  about  with  little  starts,  much  as  Euphoe- 
-ades    troilus  and   the   others   wc   have   mentioned,   its  head  all  tiie  while 
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trembling  as  if  it  liad  the  palsy  ;  then,  when  disturhetl,  it  will  throw  the 
front  half  of  its  body  about  like  a  whip,  lasliiug  its  sides  with  great 
violence  and  fury,  an  operation  which  must  most  effectually  drive  away 
many  of  its  smaller  foes  at  least.  These  points  refer  to  its  active  move- 
ments, but  besides  we  have  its  curious  habit  of  living  upon  the  ex- 
tremity of  the  uneaten  midrib  of  the  leaf  upon  which  it  is  feeding ;  its 
construction  of  a  pellet  of  riffraff,  movable  with  every  breath  of  wind,  appar- 
ently to  distract  attention  from  its  presence  ;  its  habit  of  retiring  after  feeding 
(when  a  leaf  no  longer  serves  its  purpose)  to  the  twig  of  the  plant  upon 
which  it  feeds,  where  it  is  less  easily  observed ;  and  its  construction  of  a 
complex  hibcrnaculum  in  which  it  passes  the  winter,  to  secure  which  from 
falling  to  the  ground  it  securely  enwraps  the  twig  of  the  leaf  of  which  it  is 
made  with  silken  cords  to  the  stem. 

Doubtless  if  the  behavior  of  our  other  caterpillars  had  been  followed 
more  closely,  many  would  show  devices  as  complicated,  various  and 
interesting  as  those  of  Basilai'chia.  I  have  not  attempted  to  go  outside 
our  own  fauna,  but  here  much  more  information  is  needed.  We  should 
not  fail,  however,  to  mention  the  almost  universal  habit  of  caterpillars  to 
eat  their  cast  skins,  so  as  to  remove  from  their  immediate  vicinity  any 
traces  of  their  presence,  a  habit  the  more  marked  because  I  believe  it  is  not 
shared  by  any  of  those  caterpillars  which  live  in  company,  where  the  numbers 
are  so  great  that  escape  from  observation  would  be  impossible,  and  safety 
lies  only  in  their  numbers.  Nor  have  I  alluded  to  the  special  protection 
afforded  to  many  of  the  Lycaeninae  by  the  presence  of  their  friendly  ants, 
nor  to  the  osmateria  or  stench-throwers  of  the  Papilioninae,  by  which  they 
are  specially  protected,  since  in  both  these  instances  these  have  their  seat 
in  physiological  processes,  which  are  of  a  widely  different  nature  from  the 
mere  habits  under  discussion. 


EUPHOEADES  TROILUS.— The  green  clouded  swallow-tail. 

[Greeu  clouded  swallow-tail  (Gosse);  greeu  spotted  swallow-tail  (Maynard) ;  orauge  spotted 
swallow-tail  (Ross) ;  Troilus  butterfly  (Harris) ;  laurel  swallow-tail  (D'Urb.au).] 

Papilio  troilus  Liun.,  Syst.  nat.,  10th  ed.,  Catal.  Lep.  Brit.   Mus.,    Pap.,   23   (1856);— 

459   (17.38);—  (pars)    Cram.,  Pap.  exot.,  iii:  [D'Urb.]  Can.  n.it.  geol.,  ii :  310-318,  figs.  a.  b, 

2.5-26,  ITG,  pi.  207,  figs.   B,  C  (uot  A)  (1782);  pi.  4,  fig.  1  (18.57);— Gosse,  Alab.,  78  (1859);— 

— Jabl.,  Satursyst.  m».  schmett.,  il:  291-293,  Harr.,  Ins.  inj.  veg.,  3d.  ed.,  266-267  (18G2); 

pi.  20,   fig.  2   (1784);— Pauz.,  Drur.   abbild.,  Entom.  corresp.,  271-272,  pi.  2,  fig.  1,  pi.  4, 

55-56,  pi.  11,  figs.  2,  3,  5  (17a5) ;— Abb.,  Draw.  fig.  16  (1869)  ;-Morr.,  Syn.  Lep.  N.  Aiuer..  5 

ills.  Ga.  Brit.  Mus.,  vi:3,  figs.  7,  8;  4,  fig.  9  (1862);— Fekl.,  Spec.  Lep.  hue.  descr.,  28,  76 

(ca.l800);—E»p.,AusI.  schmett.,  i:  21-23,  pi.  3,  (1864) ;— Lintii.,    Proc.   entom.   soc.  Philad., 

fig.  2  (1801);— God.,  Eiicycl.  m6th.,  ix:20,  60,  iii:   51    (1864) ;  — Pack.,   Guide  ins.,  247-248 

61,  pl.7,fig.5(1819);— Boisd.-LeC.Lfp.Am^r.  (18&8);— Sauiid.,   Can.  ent.,  1:73-74  (1869);— 

sept.,  26-29,  pi.  10,  figs.  1-4  (1829);— Boisd.,  Pagenst.,  Verb.  nat.  med.  ver.  Heidelb.,  ii.  f.. 

Spec.  gen.  L<;p.,  i :  334-335  (1836) ;— Lucas,  L6p  i:  89-90  (1874);— French,  Rep.  ins.  III.,  vii: 

exot.,  37-38,  pi.  19,  fig.  inf.  (184-5) ;  — Gray,  138-139  (1878);  Butt.  east.  U.  S.,  93-94  (1884); 

«6s 
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Miildl.,  Rep.  ins.  III.,  x:  74  (1881) ;— Auriv.,  schmctt.,  ii.  Lop.  i,  Pap.  ii,  Gent.  ii,Archontcs 

Lep.  Miis.  Lud.  Ulr..  12  (1882);— Grub.,  Jen.  A,   lieroic'i  4,  (igs.  1-2  (1820-1821);—  Scudd., 

zeit^ehr.  naturw.,   xvii :  471-472,  pi.   7,  figs.  P.syche,  i:  131-132  (1876);  Butt.,  304,  309,  figs. 

12-15    (1884);  Pap.,  iv:  87,   pi.  2,  figs.  12-15  50,61,53,00,173(1881). 

(1884) ;— Jl.iyn.,  Butt.  N.  E.,  49-50,  pi.  7,  figs.  Papilio  ilioneus  Smith-Al)b.,  Lep.  ins.  Ga., 

68,  68a  (1886).  i:3,  4,  pi.  2  (1797);— Abb.,  Draw.  ins.   Ga. 

Ptcroiirus  troiius  ScoTp.,  IntTod.  hist,  nat.,  Brit.  Mus.,  xvi:  20,  pi.  77  (ca.  1800) ;— Feld., 

433  (1777);— Scudd.,  Syst.  rev.  Amer.  butt.,  44  Spec.  Lep.  hue.  descr.,  27-28,  75  (1864). 

(1872).  Figured  also  by  Glover,  III.  N.  A.  Lep.,  pi. 

Euphoeades  troilus  Httbn.,  Samml.  exot.  1,  fig.  3?4?;  pl.29,  fig.  9  (ined). 

I'll  tell  you  them 
all  bv  their  names  as  they  pass  tiy ;  but  mark 
Troilus  above  the  rest. 

Shakissveare.— Troilus  and  Cressida. 
When  bursting  forth  to  life  and  light, 

The  offspring  of  enraptured  May, 
The  Butterfly  on  pinions  bright. 
Lauueh'd  in  full  splendour  on  the  day. 

Her  slender  form,  ethereal  Iig:ht, 
Her  velvet-textured  wings  infold ; 

With  all  the  rainbow's  colours  bright. 
And  dropt  with  spots  of  burnished  gold. 

The  Butterfly's  Birthday. 

Imago  (8 :  4,  5).  Head  black;  a  small,  circular,  straw  yellow  spot,  with  occasional 
long,  black  scales  just  behind  and  outside  of  the  base  of  either  antenna;  in  front,  next 
the  eye,  but  separated  from  it  by  a  narrow  line  of  black  hairs,  is  a  longitudinal, 
straw  yellow  spot,  extending  from  the  base  of  the  antennae  to  the  tip  of  the  palpi;  a 
yellow  spot  next  the  base  of  the  palpi  beneath.  Antennae  uniform  black,  with  a  few 
irregularly  scattered  white  scales.  Palpi  clothed  with  yellow  hairs  exteriorly,  with 
black  hairs  interiorly,  the  former  forming  a  band  in  exact  continuation  of  that  above, 
beside  the  eye.  Tongue  uniformly  blackish  brown  throughout,  the  coil  3  mm.  in 
diameter;  papillae  (61 :  5fi)  very  few  and  distant,  appearing  as  mere  hemispherical 
protuberances  on  the  middle  of  each  maxilla  near  the  tip. 

Prothorax  black  with  two  small,  yellowish  spots  above,  on  either  side,  anteriorly 
and  two  similar  posterior  ones;  rest  of  thorax  above  black  or  blackish  brown,  the 
patagia  black,  delicately  edged  on  either  side  with  a  slender  row  of  inconspicous,  yellow 
hairs:  beneath,  the  thorax  is  warm  blackish  brown;  at  the  base  of  each  wing  is  a  small, 
roundish,  yellow  spot;  between  the  middle  and  posterior  coxae  are  two  somewhat 
similar  but  less  distinct  spots,  the  lower  somewhat  linear  and  obscure,  both,  with  the 
spot  at  the  base  of  the  fore  wings,  forming  a  straight  row  of  equidistant  spots;  there 
is  a  similar  series  of  spots  behind  the  posterior  co.xae  and  including  the  spot  at  the 
base  of  the  hind  wings.  Femora  black  with  a  long,  triangular  spot  of  yellowish  scales 
at  the  tip  above,  its  base  resting  on  the  tip ;  tibiae  and  tarsi  dark  brownish  black,  the 
last  tarsal  joint  a  little  paler  at  apex;  foliate  appendage  of  fore  tibiae  dirty  pale 
brownish,  darkest  above;  spurs  dull  red,  black  at  base;  claws  dull  reddish,  weakly 
curved,  very  slightly  divaricate,  long  and  pointed. 

Wings  above  blackish,  lustrous,  velvety  brown;  the  apical  half  of  the /ore  xoings 
not  quite  so  dark  in  the  female,  with  black  nervures ;  a  submarginal  row  of  roundish, 
pale  straw  colored  spots,  their  edges  obscured  by  an  intermingling  of  black  scales, 
distant  from  the  margin  by  half  the  width  of  an  interspace,  occupying  the  seven  lower 
interspaces,  decreasing  consideralsly  in  size  from  below  upward,  the  lowermost  double 
and  extending  nearly  across  the  medio-submedian  interspace,  the  uppermost  some- 
times no  broader  than  the  antennal  stalk ;  a  little  within  this  row  of  spots,  below  the 
submedian  nervure,  is  a  small,  longitudinal  patch  of  pale  yellowish  green  scales,  and 
in  the  interspace  above,  a  diagonal  streak  of  similar  scales;  sometimes  a  very  few 
scattered  scales  of  the  same  color  will  be  found  in  each  of  the  median  interspaces, 
forming,  with  those  previously  mentioned,  a  transverse  row    subparallel  to  the  sub- 
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mai'jtiiial  row  ami  just  outsiilo  of  tlie  transverse  mesial  row  of  spots  to  be  mciitionccl 
on  tlie  lower  surface,  ami  which  the  translucency  of  the  wing  sometimes  allows  to  be 
seen  above;  fringe  black,  interrupted  with  straw  color  in  the  interspaces  where  the 
submarginal  spots  occur,  narrowly  above,  broadly  below,  doubly  on  the  lowermost. 
Jliiid  wings  with  a  series  of  six  very  high,  submarginal  Innvdes  of  a  pale  yellow  green 
or  pale  blue  green,  often  profusely  sprinkled  in  the  centre  witli  pale  straw  colored 
scales,  situated  in  the  upper  six  interspaces,  facing  downward,  the  upper  also  a  little 
outward,  their  outer  edges  distant  from  tlie  margin  one-cjuarter  the  width  of  an  Inter- 
space, excepting  the  upper  ones,  which  are  much  further  removed  from  it;  tlicre  is 
also  a  similar  lunule  in  the  medio-submedian  interspace,  but  the  inner  half  is  bright 
orange;  in  the  middle  of  the  costo-subcostal  interspace  is  a  large,  roundish,  transverse 
spot  of  brilliant  orange,  edged,  excepting  outwardly,  with  a  rather  broad  powdering  of 
whitish  or  pale  bluish  scales ;  the  apical  luilf  of  the  wing,  nearly  to  the  submarginal 
luuules  and  approximately  bounded,  toward  the  base,  by  a  line  drawn  across  the  wing 
from  the  exterior  border  of  the  costal  orange  spot,  through  the  apex  of  the  cell,  is 
either  profusely  powdered  with  pale  yellow  green,  or  pale  blue  green  scales,  most  pro- 
fuse basally,  often  extending  into  the  cell  with  a  few  scattered  scales,  usually  exhibit- 
ing a  few  diagonally  transverse,  open  or  partially  open  spots  midway  between  the 
basal  border  of  the  field  and  the  submarginal  lunules,  in  all  excepting  the  two  lower 
median  interspaces;  replaced  by  a  small,  transverse  patch  of  bright  metallic  blue 
scales  over  the  internal  submarginal  luuule  ( J) ;  or,  it  is  the  same,  excepting  that  the 
apical  half  of  the  area  is  composed  more  or  less  of  bright  metallic  blue  scales,  sprinkled 
broadly  along  the  nervures  in  the  middle  of  the  wing  and  especially  in  the  second 
median  interspace  with  pale  yellow  green  scales  (  $  ) ;  fringe  black,  interrupted  in  the 
interspaces,  more  broadly  below  than  above,  with  very  pale  straw  yellow. 

Beneath  blackish  brown,  the  basal  two-fifths  of  the  hind  wings  slightlj' olivaceous 
dark  slate  brown,  the  apical  third  of  the  fore  wings,  above  the  median  nervules,  dark 
slate  brown.  Fore  wings  with  a  submarginal  series  of  pale  straw  colored  spots,  the 
repetition  of  those  of  the  upper  surface ;  there  is  also  a  submarginal  transverse  row 
of  similarly  colored,  irregular,  triangular  spots  in  the  same  interspaces,  their  outer 
edges  only  (the  bases  of  the  triangles)  well  defined  and  following  a  very  slightly  curv- 
ing course  nearly  at  right  angles  to  the  lower  median  uervule  at  its  middle;  there  is  a 
double  transverse  spot  of  the  same  color  in  the  middle  of  tlie  apical  fourth  of  the  cell 
and  a  few  very  inconspicuous  yellowish  scales  are  scattered  along  the  costal  border. 
On  the  hind  wings  there  is  a  submarginal  row  of  seven  transverse,  oval,  reddish  orange 
spots  (occupying  the  position  of  the  lunules  of  the  upper  surface)  edged  externally, 
and  generally  to  a  less  degree  internally,  with  whitish  or  pale  straw  yellow  scales ;  there 
is  a  subparallel  mesial  row  of  similarly  colored  lunule-like  spots,  six  in  number  (the 
middle  median  interspace  being  omitted),  edged  rather  broadly  above  with  whitish 
scales,  the  uppermost  spot  very  large  and  occupying  the  position  of  the  orange  spot 
of  the  upper  surface ;  the  next  t\vo  much  smaller,  transverse  and  approximately  semi- 
circular, the  fourth  longitudinally  subpyriform,  the  fifth  roundish  and  the  last  variable, 
the  last  three  of  nearly  the  same  size  but  scarcely  more  than  half  as  large  as  the  first ;  in 
the  middle  median  interspace  the  position  of  the  spot  is  occupied  by  a  comet-like  brush 
of  bright  yellow  green  scales,  composed  of  two  slightly  separated  branches,  reaching 
as  far  as  the  submarginal  lunule,  and  having  its  nucleus  composed  of  a  very  few  dull 
whitish  scales ;  it  is  broadened  by  a  slight  pencil  of  similarly  colored  scales,  emitted 
from  the  middle  of  the  adjacent  sides  of  the  adjoining  spots;  occasionally  it  includes 
between  its  branches  at  the  very  base  a  longitudinal  orange  streak,  the  remnant  of  a 
spot;  between  these  two  rows  of  spots,  but  separated  from  both  by  a  belt  of  velvety 
black,  and  broken  in  the  middle  median  interspace  by  the  two  branches  of  the  greenish 
comet,  the  whole  space  is  sprinkled  with  bright  metallic  blue  scales,  clustered  into 
distinct,  transverse  streaks  above,  becoming  less  and  less  frequent  posteriorly;  fringe 
as  on  the  upper  surface. 

Abdomen  glossy  black;  a  lateral  row  of  yellow  spots,  increasing  in  size  posteriorly, 
at  the  base  of  each  of  the  segments  but  the  penultimate,  where  it  is  placed  at  the  tip ; 
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beneath,  on  either  side  at  tlie  onter  edge  a  similar  row  of  seven  yellow  spots  on  the 
tips  of  the  segments,  the  sixth  and  seventh  continnons,  and  forming  a  U-shaped,  nar- 
row band,  sometimes  broken  in  the  middle,  from  the  middle  of  which  runs  a  delicate 
median  line  of  yellow  scales,  toward  tlie  thorax,  crossing  three  segments,  sometimes 
broljen  into  minute  spots  at  the  incisures.  Valves  of  male  abdomen  (35:  19,  20) 
pretty  large,  regularly  oval,  a  little  pi'odnced  at  the  tip,  tumid  ;  the  upper  a  little  more 
rounded  than  the  lower  border;  the  interior  amature  consists  of  a  horizontal  lamina, 
thickened  at  the  edge,  having  a  long  sweeping  curve,  especially  apically  where  it  is  a 
little  recurved  and  bears  at  the  extremity  of  its  posterior  extension  and  also  a  little 
beyond  the  middle,  a  backward  curving,  pretty  large,  but  delicate,  depressed  spine ;  the 
recurved  apex  bears  just  above  the  apical  spine  a  series  of  si.x  or  seven  delicate  curved 
spines  pointing  downward,  and  increasing  in  size  from  above  downward.  The  upper 
organ  consists  of  a  pair  of  narrow,  incurved,  strongly  compressed  and  laterally  curved 
forceps-like  organs,  docked  at  the  tip,  and  situated  on  either  side  of  the  vent.  The  hook 
of  the  eighth  abdominal  segment  is  slender,  nearly  equal,  subquadrate,  at  first  filling 
the  basal  space  between  the  valves,  curving  equally  with  them,  afterwards  curving 
more  strongly  downward,  like  a  rabbit's  tooth,  and  terminating  in  a  rounded  subspatu- 
late  tip.  This  just  touches  the  upper  portion  of  a  fleshy  protuberance  formed  of  a 
thick,  heavy,  tumid  base,  from  which  springs  a  honey-colored  finger  as  long  as  the 
base  and  vertically  ovate  and  compressed  at  tip  with  a  longitudinal  opening.  Beneath 
the  upper  organ,  previously  described,  springs  a  fleshy,  testaceous,  elongated,  cylindri- 
cal organ,  as  long  as  the  finger  just  mentioned,  but  nearly  twice  as  large  on  apical  as 
on  basal  half. 

The  termination  of  the  female  abdomen,  as  studied  in  fresh  specimens,  deserves 
notice.  The  terminal  segment  is  much  smaller  than  the  penultimate ;  viewed  laterally 
it  is  very  blunt,  truncate:  viewed  apically,  vertically  obovate  and  slightly  compressed; 
from  above  suddenly  and  almost  equally  compressed.  The  posterior  orifice  is  lined 
with  black  hair-scales;  when  denuded  it  is  seen  to  be  obovate,  well  rounded,  the 
lower  edge  imperfect,  being  brought  to  a  sliarp  angle  and  capable  at  this  point  of 
dilation.  From  this  orifice,  which  is  2.1  mm.  long  vertically  and  1.25  mm.  broad,  pro- 
trudes (not  more  tlian.  5  mm.  when  at  rest,  1  mm.  when  forced  out  by  pressure)  a  pair 
of  large,  horn.v,  brownisli  valves,  the  ovipositor,  slightly  fringed  with  delicate  hairs, 
their  edge  thickened,  each  valve  not  greatly  gibbous,  parting  very  slightly  in  tlie  mid- 
dle of  the  lower  half  to  form  a  slight  opening.  The  lower  portion  of  the  penultimate 
segment  is  separated  from  the  upper  by  a  division  in  the  middle  posteriorly ;  the  lower 
portion  forms  a  pouch,  the  vagina,  beneath  the  parts  before  described ;  it  has  a  U-shaped 
form,  is  iucrassated  at  the  sides  and  retreats  slightly  in  the  middle,  leaving  a  space 
equal  to  the  length  of  the  orifice  of  the  ovipositor.  From  the  upper  wall  of  this  pouch 
hangs  a  short,  cylindrical,  fleshy  body,  and  directly  beneath  it,  lodged  on  the  lower 
wall,  is  a  spatulate  blade,  the  tip  of  which  is  naturally  exposed  to  view  on  denudation ; 
viewed  from  above  it  has  a  truncate,  spatulate  appearance,  the  outer  corners  of  its  ter- 
minal edge  produced  to  short  fine  points;  its  upper  surface  is  flat  excepting  in  the 
middle  near  the  tip  where  it  is  sulcate ;  it  appears  to  be  a  cylindrical  tube  open  along 
the  lower  side  and  spreading  at  the  tip,  but  in  reality  is  formed  of  two  appressed 
pieces,  each  the  extremity  of  one  of  the  lateral  ribbons  next  to  be  mentioned.  On 
either  side  the  whole  surface  is  guarded  by  a  most  irregular,  thin,  chitinous  ribbon,  its 
surface  wavy  and  tortuous  ;^like  the  Devil's  apron  of  the  seashore,  or  some  thistle- 
leaves),  bristling  at  every  angle  with  fine  points  or  curving  spines;  all  of  these  arise 
from  the  upper  edge  and  most  of  them  from  the  posterior  half,  excepting  one  on  either 
side  arising  from  the  middle  of  the  under  surface,  rising  to  the  same  height  as  they, 
and  opposed  to  them  and  to  the  corners  of  tlie  lower  spatulate  organ ;  these  are  com- 
pressed thorns,  armed  with  four  or  five  teeth  of  irregular  position  and  shape;  these 
thorns  and  the  spines  arising  from  the  posterior  half  of  the  ribbon,  form  on  either 
side  an  irregular  coronet  of  bristling  spines,  which  is  fully  exposed  to  view  only  after 
pairing,  when  these  parts  protrude  more  or  less  (61 :  48),  and  present  a  formidable  ap- 
pearance.    The  nearly  unarmed  halves  of  the  ribbon  pass  up  on  either  side  of  the  fleshy 
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protuberance  for  its  protection  niul  nonrly  meet  iM-liiiul  ami  iiljovc  it  in  two  sliort,  raised, 
opposing  edges.  Tlic  entire  lengtli  of  one  of  tliesc  riljbons  if  extended  would  l)e  2 
mm. ;  of  tlie  thorn  arising  from  its  iowcr  edge  apparently  less  than  .5  mm.  Tlie 
edge  of  either  side  of  tlie  penultlinnte  segment  is  produced  into  a  very  thin  delicate  and 
transparent  lamina,  prominent,  regularly  rounded  and  interiorly  concave  opposite  the 
coronet  of  bristles,  and  although  very  delicate  appears  to  serve  as  a  guard  to  them. 


Measurements  in  miliimetres. 
Tongue,  17.6  ( 5 ) ;  24.5  ( S  )  mm. 


Length  of  fore  wings 

antennae 

hind  tibiae  and  tarsi., 
fore  tibiae  and  tarsi.. 


MALES. 


Smallest.' Average.  Largest. 


40. 
i:!.5 
12.5 
9.5 


4S. 
16.5 
15.25 
11.75 


48. 
1(!.5 
15.25 
11.75 


FEMALES. 


Smalicst.Average.  Largest, 


49. 
16.5 
IG. 
13.5 


52.5 
16.5 
15.75 
11. 


Described  from  5<J  ,  2  9 . 

VariationB.  Mr.  W.  D.  Denton  has  shown  me  a  specimen  in  which  other  than  the 
uppermost  of  the  extra-mesial  row  of  orange  spots  of  the  under  surface  show  upon  the 
upper  surface,  viz.,  the  spots  in  the  upper  subcostal  interspace  and  in  the  medio- 
submedian  interspace.  These  are  by  no  means  so  large  nor  so  pure  as  below,  and  still 
less  distinct  and  much  smaller  is  a  long  oval  orange  spot  at  the  Isase  of  the  second  sub- 
costal interspace. 

Mr.  E.  M.  llulbert  has  a  specimen  in  which  the  normally  orange  lunule  next  the  costal 
edge  of  the  upper  surface  of  the  hind  wings  has  no  orange  in  it,  but  is  of  the  same 
greenish  color  as  the  other  spots. 

Strecker  describes  a  partially  suffused  specimen,  preserved  in  Peale's  collection, 
having  "the  submarginal  lunules  of  secondaries  prolonged  inwardly  towards  base, 
forming  dashes  or  rays  " ;  and  also  a  highly  interesting  aberration  as  seen  in  a  speci- 
men in  his  own  collection  "with,  on  under  surface  of  hind  wings,  a  narrow  yellow  band 
which  crosses  the  wing  nearly  parallel  with  abdominal  margin,  running  from  near  anal 
angle  to  costa  a  short  distance  from  base,  the  same  as  is  always  found  in  palamedes." 
(Syn.  cat.  macrolep.,  72.) 

Egg  (66  :  13).  With  an  exceedingly  delicate  tracery,  within  which  tlie  floor  is  nearly 
smooth  and  a  little  glistening.  The  cells  of  the  micropyle  (68  :  20)  nearly  circular,  are 
very  minute,  not  over  .004  mm.  in  diameter,  and  the  micropylic  canals,  to  the  number 
of  about  twenty,  are  clustered  into  a  space  not  over  .02  mm.  in  diameter;  color  very 
pale  green  when  laid ;  afterwards  they  become  transparent  white,  and  subsequently 
spots  of  a  darker  green  appear  on  the  upper  surface.  Height,  1  mm. ;  breadth  in 
middle,  1.3  mm. 

Caterpillar.  First  stage  (72  :  S).  Head  (79 :  69)  blackish  brown  above  in  two  large 
coalesced  oval  spots  which  extend  down  cither  side  of  the  frontal  triangle  half  way 
to  the  base;  rest  of  head,  excepting  the  hind  margin  and  ocelli  which  are  blackish, 
pale  greenish;  labrum  and  antennae  pale;  hairs  black.  Sides  of  the  body  either  pale 
plmnbcous  or  dark  brownish  fuscous ;  dorsum  either  pale  or  variegated  with  brownish 
fuscous  and  yellowish  brown,  the  darker  colors  being  more  conspicuous  on  the  first  to 
third  and  fifth  to  seventh  abdominal  segments,  and  the  lighter  tints  more  decided  away 
from  the  middle;  the  first  thoracic  segment  brownish  fuscous,  lateral  tubercles  of  first 
thoracic  segment  brownish  yellow  or  pale  luteous;  the  fleshy  warts  of  the  supralateral 
series  are  Inteous  on  the  second,  third  and  eighth  abdominal  segments,  dusky  on  the 
others;  sometimes  all  are  pale;  first  segment  bears  a  pair  of  subdorsal  white  spots ;  all 
the  hairs  are  black,  those  of  the  lateral  and  supralateral  rows  tipped  with  white.  Legs 
blackish ;  prologs  dusky ;  osmateria  pale  orange.  In  a  few  days  they  become  entirely 
mottled  with  fuscous  and  yellowish  brown,  sometimes  one  and  sometimes  the  other 
being  in  excess.  Length,  2.6-3.75  ram. ;  breadth  anteriorly,.  75  mm. ;  posteriorly,  .5  mm. 
When  full  grown  the  length  is  5.5  mm. ;  breadth  of  head,  .75  mm. ;  greatest  breadth 
of  body,  1.5  mm. ;  at  posterior  extremity,  .9  mm. 

Second  stage  (72  : 9).     Head  (79 :  70)  as  in  the  next  stage.     Body  tumid  in  the  ante- 
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rior  half,  broadest  at  the  third  thoracic  segment,  the  posterior  half  nearly  equal.  Very 
dnrk  olive  brown,  tlie  first  thoracic  segment  with  a  transverse,  dull  orange  spot  in  the 
middle  of  the  dorsum,  the  tliird  thoracic  segment  with  a  rather  large,  lateral,  oljliquely 
oval,  velvety  blaclv  spot,  bordered  above  and  below  with  yellow,  a  lateral  white  band 
on  the  lower  portion  of  tlie  second  and  third  thoracic  and  first  and  sec(nid  al)domhial 
segments,  curving  upward  to  the  upper  portion  of  tlie  sides  on  the  third  and  sending  a 
small  line  backward  upon  tlie  fourth  abdominal  segment;  eiglith  abdominal  segment 
white,  with  two  subdorsal  yellowish  browu  spots  placed  posteriorly ;  on  the  first 
and  fourth  to  sixth  abdominal  segments  a  pair  of  minute,  bluish  white,  subdorsal 
spots ;  the  first  and  second  thoracic  and  ninth  abdominal  segments  with  a  pair  of  short, 
thick,  cylindrical,  fleshy,  infuscated,  lateral  tubercles,  furnished  with  short  black 
hairs,  those  of  the  ninth  segment  much  the  longest ;  a  similar  but  not  infuscated  supra- 
lateral  pair  on  the  eighth  abdominal  segment;  a  subdorsal  row  of  small  warts  on 
all  the  segments,  but  conspicuous  only  on  the  eighth  abdominal,  whicli  also  Ijears  a 
smaller,  secondary  pair  within  and  in  advance  of  the  others.  Length,  9  mm. ;  breadth 
of  head,  1  mm.  ;  greatest  breadth  of  body,  2.5  ram. ;  posteriorly,  1.75  mm. 

Third  stage  (76 :  19,  22).  Head  (79 :  71)  pale  greenish  with  an  orange  tinge,  covered 
with  very  delicate,  very  short  hairs;  ocelli  black  in  a  pale  fuscous  field;  moutli  parts 
pale  yellowish.  Body  above,  blackish,  sometimes  olivaceous  brown,  mottled  with  glis- 
tening black,  below  pale  bluish  green;  a  straight  white  band  runs  from  the  spiracle 
of  the  first  thoracic  to  a  large  laterodorsal  white  spot  on  the  third  abdominal  segment, 
sometimes  interrupted  or  oliscured  with  blackish  brown  on  the  second  abdominal  seg- 
ment ;  the  eighth  alidominal  segment  white,  with  a  triangular,  dorsal,  anterior  patch  of 
the  color  of  the  rest  of  the  body;  tip  of  body  white;  on  the  first  and  fourth  to  seventh 
abdominal  segments  a  laterodorsal  row  of  small,  longitudinally  oval,  pale  blue  spots; 
on  the  third  thoracic  segment  a  large,  slightly  elevated,  shining  piceous,  lateral  wart, 
centrally  placed,  and  in  front  of  it  a  velvety  black  spot  of  equal  size,  the  whole  edged 
with  yellow;  a  subdorsal  series  of  small,  shining,  yellowish  brown  warts  on  the  third 
thoracic  and  first  and  second  abdominal  segments ;  on  the  third  thoracic  a  pair  of  simi- 
lar ones  jnst  above  the  larger  lateral  one,  and  on  the  first  abdominal  another  similar 
pair  just  below  the  laterodorsal  blue  spot;  first  thoracic  segment  witli  a  pair  of  lateral 
■warts  which  are  brownish  yellow  at  tip ;  eightli  abdominal  segment  with  a  pair  of  lat- 
erodorsal yellowish  tubercles  and  the  ninth  with  a  pair  of  latei'al,  elongated,  lirownish 
yellow  tubercles  furnished  with  frequent,  short,  straight  hairs.  Osmaterium  pale 
orange.  Body  covered  ^vith  very  short  and  very  delicate  hairs.  Legs  of  the  color  of 
under  surface,  the  claws  blackish;  ventral  prolegs  pale  greenish  brown;  anal  prolegs 
■white.  Length,  15  mm. ;  breadth  anteriorly,  4.25  mm. ;  breadth  posteriorly,  2.5  mm. ; 
breadth  of  head,  1.8  mm. 

Fourth  stage.  Head  (79 :  72)  uniform  pale  green,  the  ocelli  brownish  fuscous  pointSi 
the  two  anterior  darker  than  the  others ;  mouth  parts  and  other  appendages  pale  green, 
infuscated  toward  tip.  Body,  above,  varying  from  blackish  brown  to  rather  pale  oliva- 
ceous brown,  bluish  white  beneath  and  on  lower  edge  of  sides  to  just  above  the 
stigmatal  line.  This  is  slightly  whiter  above  the  stigmatal  line,  forming  a  white  supra- 
stigmatal  band  which  runs  up  a  little  higher  on  the  first  thoracic  segment,  sends  abroad, 
oblique  shaft  upward  and  backward  to  the  laterodorsal  line  on  the  second  and  third 
abdominal  segments,  and  across  the  eighth  abdominal  segment  except  for  a  small 
median  spot ;  the  suprastigmatal  white  band  also  encircles  the  tip  of  the  body.  The 
oblique  tlirust  of  the  suprastigmatal  band  is  to  give  eflect  to  the  great  hunch  of  the 
anterior  part  of  the  body  when  at  rest,  as  it  partly  encircles  its  posterior  margin.  The 
dark  upper  part  of  the  body  is,  however,  much  enlivened  by  other  markings  :  generally 
the  fourth  and  fiftli  abdominal  segments  and  especially  the  dorsal  parts  within  the 
laterodorsal  lines,  sometimes  the  whole  of  the  abdomiual  region  behind  the  hunch  is 
of  a  slightly  lighter  tone  than  the  rest ;  the  same  is  sometimes  the  case  with  the  top  of 
the  hunch,  especially  laterally  within  the  velvety  patch ;  and  the  whole  of  the  dorsum 
of  the  first  and  second  thoracic  segments  behind  the  anterior,  pale  orange,  osmaterial 
ridge  is  always  as  dark  as  any  other  part  and  generally  is  rather  darker.    Besides 
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these  variations  in  tone  tliere  are  tlie  same  markings  tliat  are  described  for  tlie  previ- 
ous stage,  tlie  piceovis  and  velvety  patches,  the  loniiitudinally  oval,  turquoise  spots, 
the  glistening  warts,  etc.,  and  they  do  not  dift'er  in  any  marlced  respect.  Length,  25 
mm. ;  breadth  of  head,  2.G5  mm. ;  of  first  thoracic  segment,  3.5  mm. ;  of  tliird  thoracic 
segment,  fi.o  mm. ;  of  eighth  thoracic  segment,  4  mm. 

In  specimens  which  are  of  the  pale  olivaceous  type,  the  markings  differ  slightly,  for 
there  is  a  pair  of  large,  oval,  yellowish  brown  spots  on  eitlier  side  of  the  dorsal  line 
of  the  tlrst  abdominal  segment,  truncate  posteriorly  by  the  segmental  line,  and  having 
the  turquoise  spot  of  this  segment  near  their  middle.  Accompanying  this  the  ))lack 
patch  is  very  mucti  more  broadly  bordered  with  this  same  yellowish  brown  above, 
coming  half  way  to  its  appearance  in  the  next  stage,  and  in  very  marked  distinction 
from  the  appearance  of  the  other  individuals  of  the  same  stage. 

Last  stage  (76  :  18).  Head  (79  :  73)  pale  green ;  antennae  pale,  ocelli  pale  or  darker 
yellowish  brown  or  slightly  fuscous.  Mouth  parts  pale,  excepting  a  spot  at  the  base 
of  the  mandibles  and  the  extreme  edge  of  the  same,  which  are  reddish.  Body  above 
darker  rich  green,  of  the  color  of  the  sassafras  leaf  on  the  thoracic  segments,  a  little 
paler  on  the  abdominal  segments,  from  being  more  or  less  flecked  with  obscure,  paler 
spots,  scarcely  visible  to  the  unaided  eye.  A  wavy,  slightly  irregular,  black  stig- 
matal  line  extends  from  the  apices  of  the  osmaterial  oriflce  to  the  middle  of  the  last 
abdominal  segment.  Just  above  this  is  a  pale,  clear  yellow  band,  which  also  borders 
the  osmaterial  oriflce  posteriorly,  where  it  is  brighter  and  is  followed  by  a  transverse, 
piceous  patch,  traversed  by  a  delicate  dorsal  line,  the  hinder  border  of  the  patch  being 
straight  and  the  front  border  convex.  On  either  side  of  the  third  thoracic  segment  is 
a  large,  nearly  circular,  pale  buflf,  supralateral  spot,  extending  nearly  across  the  seg- 
ment, bordered  with  a  fine  black  line,  and  having  within  it,  in  the  lower  posterior 
corner,  a  large  reniform,  velvety  black  patch,  in  the  lower  posterior  corner  of  which 
patch  again  is  a  piceous,  ronnded  wart ;  anteriorly  the  spot  has  a  transverse,  bent, 
narrow  black  streak,  sometimes  joined  to  the  patch ;  and  above,  a  small,  longitudinal, 
ovoid,  turquoise  spot,  narrowly  edged  with  black ;  on  the  flrst  abdominal  segment  is  a 
pair  of  circular,  buft' colored,  laterodorsal  spots,  a  little  more  than  half  as  large  as 
those  of  the  preceding  segment,  edged  with  black  and  having  within  them  anteriorly  a 
small,  longitudinal,  ovoid,  turquoise  spot  edged  with  black.  There  is  a  laterodorsal 
series,  of  small,  ovoid,  turquoise  spots,  edged  with  black,  on  the  second  to  eighth 
abdominal  segments,  quite  small  on  the  second,  third  and  eighth  segments,  and  largest 
on  the  flfth  and  sixth ;  a  similar  lateral  row  on  tlie  second  to  seventh  abdominal  seg- 
ments, and  an  infrastigmatal  series  of  similar  but  nearly  equal  triangular  spots  on  the 
second  to  eighth  abdominal  segments.  Beneath  pale  green,  tinged  with  dull  brownish 
roseate,  especially  on  the  abdominal  segments.  Osmaterium  lemon  yellow.  Spiracles 
pale  green,  edged  very  narrowly  with  black.  Legs  and  prolegs  of  the  color  of  the 
under  surface.  Length,  27.5  mm. ;  breadth  of  head,  4  mm. ;  of  body,  at  third  thoracic 
segment,  8  mm. ;  at  third  abdominal  segment,  5.75  mm. ;  at  seventh  abdominal  seg- 
ment, 4.25  mm. ;  at  eighth  abdominal  segment,  5  mm. 

Other  specimens  measured  38  mm.  long  and  10  mm.  broad.  After  evisceration,  the 
caterpillar,  besides  shrinking  greatly  in  size,  turns  of  a  yellow  color,  although  occa- 
sionally the  change  of  color  takes  place  previous  to  the  evacuation  of  the  contents  of 
the  intestinal  canal. 

Chrysalis  (85:5-7;  87 ;G,  15).  The  whole  dorsal  surface  either  pale  yellowish 
green,  becoming  yellow  toward  the  middle,  and  with  a  reddish  brown  dorsal  line, 
obsolete  on  the  head  and  posterior  half  of  the  mesonotum ;  or,  griseons  with  mingled 
yellowish  and  reddish  brown  dottings,  paler  next  the  middle  ,  and  with  a  dusky  dorsal 
line,  interrupted  as  above.  Whole  ventral  surface  either  delicate  pale  grass  green, 
the  legs  spotted  a  little  with  black  and  rusty  brown ;  or,  grayish  brown,  darkest  on  the 
appendages,  marked  with  delicate,  dull  yellowish  lines.  The  ocellar  prominences  (86  : 
34,  35)  are  always  brownish  fuscous,  and  the  dorsal  carina  bordered  with  reddish 
brown  or  brownish  fuscous,  and  itself  crested  with  a  paler  color.  There  is  a  latero- 
dorsal row  of  minute  whitish  spots,  ringed  with  blackish  brown,  extending  from  the 
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metathoras  to  the  eighth  alxlomiaal  segment,  a  little  largest  on  the  fourth  anil  fifth 
segments;  a  lateral  row  of  similar  spots  on  the  same  segments,  midway  between  the 
previous  row  and  the  stigniatal  carina,  that  on  the  metanotum  large  and  obscure, 
those  of  the  first  and  eighth  abdominal  segments  often  obsolete.  Length,  30.5  mm. ; 
breadth  at  ocellar  prominences,  7  mm. ;  at  basal  wing  tubercle,  7.5  mm. ;  at  third 
abdominal  segment,  8.75  mm.;  height  at  mesonotal  tubercle,  8.25  ram.;  at  second 
abdominal  segment,  9.25  mm. ;  distance  from  tip  of  ocellar  prominences  to  mesonotal 
tubercle,  9.75  mm.  ;  length  of  mass  of  booklets  longitudinally,  .G8  mm. ;  breadth  of 
same  transversely,  .8  mm. ;  length  of  booklets,  .2  mm. ;  width  of  their  apical  cup,  .05 
mm.  There  is  no  sexual  distinction  whatever  in  the  chrysalis,  either  in  color  or  in 
the  form  of  the  terminal  abdominal  segment. 

Malformations.  Jlr.  Roland  Thaxter  brought  me,  September  27th,  1875,  a  living 
chrysalis  of  this  species,  with  the  head  of  the  caterpillar  still  remaining  upon  it  (86  : 
74-80).  The  head  is  split,  as  ordinarily  when  cast  for  the  last  time,  and  the  two 
hemispheres  hug  the  base  of  the  right  ocellar  prominence  of  the  chrysalis,  the  left 
ocellar  prominence  being  greatly  aborted  and  entering  the  heart  of  the  left  cephalic 
hemisphere;  the  right  hemisphere  is  nothing  but  a  pellicle,  connected  only  with  the 
opposite  half,  but  the  left  seems  to  be  closely  soldered  to  the  insect,  although  the 
edges  are  free  almost  or  quite  throughout;  in  addition,  the  pellicle  and  hardened  dor- 
sal shield  of  the  first  segment  of  the  larva  are  present,  directly  behind  the  left 
hemisphere;  the  frontal  triangle  and  all  the  mouth  parts  of  the  larval  head  remain 
naturally  attached  to  the  left  hemisphere;  there  is  nothing  else  peculiar  to  the 
creature  excepting  its  total  lack  of  maxillary  aud  antennal  cases,  the  empty  trough 
for  the  reception  of  the  former  being  particularly  conspicuous,  while  that  of  the  lat- 
ter is  closed  on  the  distal  half,  or,  on  the  right  side,  even  more  than  that.  This 
makes  it  all  the  more  probable  that  the  larval  head  has  still  an  organic  connection 
with  the  insect.  The  chrysalis  was  raised  from  a  caterpillar  found  in  the  open  air, 
just  ready  to  change.  That  it  may  not  be  uncommon  is  shown  by  the  fact  that  Mr. 
Thaxter  once  had  four  such  chrysalids  which  were  unfortunately  eaten  up  by  mice. 

Prof.  E.  L.  Mark  also  once  wrote  me  that  he  had  raised  a  malformed  pupa  in  which 
the  tongue  and  antennae  were  raised  from  aud  projected  in  a  line  with  the  body,  ex- 
tending in  front  of  the  head ;  a  parasite  emerged  from  it. 

Dr.  C.  v.  Riley  also  obtained  from  rearing  Iphiclides  ajax  a  monstrous  chrysalis 
with  the  larval  head  still  attached. 

Geographical  distribution  (27  :  1 ) .  Excepting  in  New  England  the 
distribution  of  this  butterfly  is  almost  precisely  the  same  as  that  of  Iphiclides 
ajax.  It  ranges  over  nearly  the  whole  extent  of  both  the  Alleghauian 
and  Carolinian  faunas,  from  the  Atlantic  coast  to  the  barren  plains  west 
of  the  Mississippi.  Southward  it  occurs  abundantly  almost,  if  not  quite 
to  the  extremity  of  Florida,  although  in  Apalachicola  it  is  "rare  and  ac- 
cidental" (Chapman)  :  it  is  also  abundant  in  Alabama  (Gosse),  has  been 
taken  at  the  mouth  of  the  Mississippi  (Riley),  and  is  said  to  occur  in 
Texas  (Strecker).  Westward  it  is  found  as  far  as  Vicksburg,  Miss. 
(Mich.  Univ.  Mus.),  Missouri  (Riley,  Stolley,  Mus.  comp.  zool.),  east- 
ern Kansas,  "very  rare"  (Snow)  and  Iowa, — Ames  (Osborn),  Davenport 
(Putnam).  Its  extreme  northern  limits,  at  least  east  of  Lake  Michigan, 
seem  to  be  marked  by  the  annual  isotherm  of  45° ;  immediately  west  of 
this  we  know  nothing  of  it  except  to  the  southward,  where  it  apparently 
extends  to  the  borders  of  the  Great  Plains ;  but  that  it  must  occur  also  in 
the  northwest  seems  evident  from  its  capture  by  Geddes  at  Fort  McLeod 
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in  the  Hocky  Mountains  north  of  our  l)oun<l;iry,  as  far  from  its  nearest 
known  neighl)ors  as  tiiey  from  tlu'ir  distant  Florida  fricntls  I  The  northern 
limits  arc  approximately  marked  by  the  following  localities  :  Racine,  Wis., 
"not  rare"  (Hoy)  ;  Chicago,  111.  (Kiley)  ;  southern  Michigan,  "not 
common"  (Mus.  Univ.  Mich,  and  Harrington),  Cleveland,  Ohio,  "com- 
mon" (Kirkpatrick)  ;  Ontario,  "not  uncommon  throughout  the  western 
and  southern  portions"  (Saunders)  ;  Essex  Co.,  Dunnvillc,  (Lowe),  and 
St.  Catherines,  Ont.  (D'Urhan).  Further  east  it  fails  in  Canada,  but 
it  occui's  through  all  but  tiic  northern  parts  of  Now  York,  being  rare  at 
Schoharie,  but  rather  common  in  Albany  Co.  (Lintner). 

In  Now  England  its  distribution  accords  perfectly  with  the  foregoing, 
for  it  is  not  an  uncommon  species  in  the  three  southern  states,  even  in 
Berkshire  Co.,  Mass.,  and  has  been  found  north  of  Massachusetts  as 
follows:  in  New  Hampshire  at  Milford  (Whitney),  Dublin  (Faxon), 
Suncook,  "pretty  common"  (Thaxter)  and  A\^alpole  (Smith)  ;  and  in 
Vermont  at  Sudbury,  scarce  (Scudder). 

Haunts.  This  buttei-fly  is  usually  found  in  the  vicinity  of  woods  and 
groves  and,  in  the  latter,  particularly  in  damp  open  w^oods  and  about 
marshy  thickets.  In  the  south,  according  to  Doubleday,  it  is  often  seen 
flying  in  company  with  L.  philenor  "on  flowei-s  of  Cephalanthus  occiden- 
talis,  Anona  grandiflora,  etc.,  and  on  the  muddy  roads."  In  the  north,  the 
first  brood  seeks  the  blossoms  of  the  lilac  and  of  the  laurel. 

Oviposition.  The  eggs  are  laid  singly  on  the  under  surface  of  the 
leaves  far  from  the  edge  and  on  the  apical  half  of  the  leaf ;  the  leaves 
generally  chosen  appear  to  be  such  as  arc  near  the  tip  of  a  shoot,  yet  not 
the  apical  ones,  and  small  trees  or  bushes  are  preferred.  Miss  C.  Guild, 
who  has  discovered  a  large  number  of  the  eggs  of  this  species,  tells  me 
that  they  are  always  found  upon  the  under  side  of  leaves,  at  least  she  has 
seen  but  a  single  exception  ;  she  also  states  that  they  occur  most  abund- 
antly on  small  sassafras  bushes,  only  one  on  a  plant.  Dr.  Riley  has  also 
always  found  them  on  the  under  side.  On  the  other  hand.  Dr.  Wittfeld, 
in  Florida,  says  they  are  deposited  on  the  tips  of  the  upper  surface  of  the 
red  bay.  Their  period  has  not  been  determined,  excepting  in  Florida 
where  Mr.  Wittfeld  found  that  they  hatched  in  four  days  :  in  the  north  it 
is  certainly  longer  than  that. 

Food  plants.  Lauraceae  form  the  ordinary  food  of  this  caterpillar ; 
the  spice  Itush,  Benzoin  odorifcrura  Nees,  is  most  commonly  chosen,  then 
the  sassafras.  Sassafras  officinale  Nees.  It  has  also  been  found  occasion- 
ally on  plants  of  other  great  divisions,  some  far  removeil  from  these. 
Thus  Wittfeld  says  that  in  Florida  it  feeds  upon  the  red  I)ay,  Magnolia 
glauca,  one  of  the  Magnoliaccae,  Mr.  Riley  tells  me  that  William  Muir 
has  found  it  on  the  prickly  ash,  Xanthoxylum  americanum,  one  of  the 
Rutaceae.     According  to  Mr.  Lintner  it  has  been  found  on  wild  cherry, 
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Prunus  serotina  Elu-hart,  and  Mr.  Riley  has  taken  it  on  the  peach, 
Primus  persica,  and  the  choke  cherry,  Pirus  arbutifolia,  in  Missouri, 
all  Rosaceae.  Besides  these  polypetalous  plants  it  lias  been  found  in  one 
or  two  instances  upon  gamopetaloue  plants  such  as  the  lilac,  Syringa  vul- 
garis, one  of  the  Oleaceac,  and  also  in  a  single  instance  by  Mr.  Riley  on 
sweet  potato,  Ipomoea  batatas,  one  of  the  Convolvulaceae,  but  he  himself 
doubts  whether  it  feeds  upon  that  plant.  The  most  remai'kable  of  all, 
however,  is,  according  to  Riley,  its  capture  by  Mr.  Monell  in  Missouri  upon 
Junipcrus    sabiniana,  a   coniferous  tree. 

Habits  and  habitation  of  the  caterpillar.  When  it  first  comes  from 
the  egg  the  young  larva,  after  devouring  its  egg  shell,  bits  a  channel  down 
one  side  of  the  leaf  on  which  it  was  born ,  about  a  centimetre  or  a  centi- 
metre and  a  half  from  the  tip,  straight  or  a  little  obliquely  to  the  midrib, 
then  folds  over  the  flap  thus  obtained  upon  the  upper  surface  of  the  opposite 
side  and  lives  in  the  depth  of  the  concealment  thus  formed  (82 : 5)  :  no 
silken  threads  fasten  the  edges  together,*  yet  the  edge  of  the  flap  is  pressed 
firmly  upon  the  opposite  side,  solely  by  the  repeated  crossings  next  the 
midrib  of  transverse  strands  of  sUk,  so  as  to  form  a  dense,  glistening,  whitish 
carpet  covering  a  width  of  about  seven  millimetres,  but  thickest  in  the  mid- 
dle and  extending  the  whole  length  of  the  enclosure  made.  If  forced  open 
by  hand,  the  flajD  at  once  regains  its  former  position  when  freed,  showing 
the  tenseness  of  the  silken  strain.  The  deepest  part  of  the  nest  is  some- 
what cylindrical,  so  that  an  opening  of  about  three  millimetres  in  diameter 
is  found  at  the  end  away  from  the  tip  of  the  leaf,  through  which  tiie  larva 
finds  ample  room  to  creep  even  after  it  has  passed  its  first  moult,  whicli  it 
does  in  this  chamber.  I  have  found  them  in  such  a  nest  even  up  to 
the  beginning  of  the  third  stage.  It  is  by  no  means  rare  to  find  such  nests 
with  the  leaf  cut  in  a  channel  down  to  the  midrib  on  both  sides,  as  if  it 
had  been  difficult,  with  one  channel  only,  to  draw  the  two  sides  of  the  leaf 
together.  It  feeds  upon  the  same  leaf,  gnawing  great  holes  out  of  the 
sides  of  the  leaf,  but  before  this  is  nearly  consumed  it  passes  to  a  new  leaf 
to  renew  its  operations.  Being  now  larger  and  stronger  it  makes  its  nest 
in  a  different  way,  without  first  preparing  a  flap.  By  the  same  method  of 
weaving  the  sOken  floor  of  its  proposed  abode,  and  by  forming  its  track  far 
to  one  side  of  the  middle  of  one  half  of  the  leaf,  it  folds  over  upon  itself 
one  side  of  the  leaf  so  as  to  make  the  edge  fall  upon  the  upper  surface  of 
the  leaf  upon  the  same  side  of  the  midrib,  and  generally,  though  not 
always,  on  the  apical  rather  than  the  basal  portion  of  the  leaf,  and  so  constructs 
a  long  and  rather  narrow,  flattened  cylinder,  in  which  the  edge  of  the  leaf 
is  in  every  part  closely  appressed  to  the  surface,  and  out  of  wliich  it  can 
crawl  at  either  end.     From  this  retreat  it  passes   at   will  to  feed  upon  the 

•Edwards  says  (Can.  eut,   xvi:115)  that      "stitching  it  closely,"  but  this  is  certainly  a 
the  young  caterpillar  folds  a  bit  of  the  leaf      mistake. 
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neiglihoring  leaves,  very  rarely  upou  that  it  has  selected  tor  its  abode. 
A\'lH'n  this  has  become  too  strait  for  its  rapidly  growing  body,  it  forms 
another  of  similar  nature  but  of  larger  size,  the  edge  falling  upon  or 
beyond  the  midrib  (82:4)  ;  and  finally,  in  its  last  stage  or  even  earlier,  it 
takes  up  its  position  upon  the  very  midrib  and  by  the  same  process  causes 
the  opposite  edges  of  the  leaf  to  exactly  or  almost  exactly  meet  above  its 
back,  leaving  only  a  passage  out,  and  often  a  very  confined  one,  next  the 
leafstalk  (.82:  G).  Thus  it  passes  its  entire  larval  life,  when  not  feeding 
or  pre[)aring  its  abode,  in  entire  concealment,  undergoing  all  its  ecdyses 
within  the  cleanly  home,  where  it  drops  no  excrement  and  suffers  none  of 
its  cast  off  clothing  to  remain,  eating  up  its  cast  off  skin  and  hustling  its 
no-longer-needed  skull-cap  out  uj)on  the  ground. 

The  ordinary  movements  of  the  full  grown  larva  when  exposed  to  view  have 
an  absurdly  affected  look.  It  moves  or  seems  to  glide  by  little  starts  about 
a  second  apart,  in  a  very  slow  and  measured  way.  It  is  evidently  no  neces- 
sity of  its  organization,  but  a  superinduced  habit  for  some  protective  pur- 
pose, probably  in  correllation  with  its  great  thoracic  spots  and  hunch. 
Probably  this  panting  spasmodic  approach  of  so  singular  looking  an  object 
may  be  a  source  of  fright,  possibly  of  curiosity,  to  some  of  its  natural 
enemies,  sufficient  to  protect  it  until  it  again  gains  cover. 

Owing  to  its  "musky"  odor.  Abbot  says  this  caterpillar  has  gained  in 
the  south  the  name  of  "mellow  bug";  yet  it  seems  to  be  less  inclined  to 
use  its  osmateria  than  our  other  Papilioninae,  and  when  provoked  to  do 
so  generally  ejects  them  but  partially,  even  when  full  grown  ;  in  the  first 
stace  it  cannot  with  the  roughest  handling  be  induced  to  use  them. 

The  color  of  the  caterpillar  is  exactly  that  of  the  leaf  on  which  it  rests. 
One  or  two  days  before  changing  to  chrysalis  the  caterpillar,  like  others 
of  the  group,  ejects  the  entire  contents  of  the  alimentary  canal,  reducing 
the  animal  very  materially  in  size  ;  shortly  afterward  its  color  undergoes  a 
decided  alteration,  the  green  changing  to  yellow*,  closely  resembling,  as 
Miss  Guild  pointed  out  to  me,  the  appearance  of  the  sassafras  leaf  after  a 
frost.  So,  too,  the  color  of  the  chrysalis  is  usually  that  of  the  dead  sassa- 
fras leaf. 

Pupation.  ^Ir.  C.  V.  Riley  sends  me  the  following  account  of  the 
caterpillar's  preparation  for  its  change  : — 

After  attaching  the  anal  prolegs  it  forms  its  loop,  not,  as  is  generally  supposed,  by 
turning  the  head  entirely  baclc  with  the  mouth  parts  opposing  the  object  attached  to, 
but  by  carrying  the  silk  between  the  first  and  second  pair  of  thoracic  legs.  With  the 
prolegs  fastened  flrmly  to  the  vertical  side  of  ray  cage,  the  whole  operation  was  per- 
formed with  the  five  anterior  segments  of  the  body.  After  attaching  one  end  of  the 
future  loop  it  stretched  back  as  far  as  those  Ave  segments  would  allow,  they  being 
horizontal  or  at  right  angles  with  the  other  seven.     In  this  position  the  head  is  bent 

•  The  spots,  however,  remarks  Riley,  change      which  remains  black  to  the  end  of  its  life, 
to  a  slate  color,  excepting  the  eye-like  spot 
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sliarply  foi-ward  so  that  tlie  spinneret  reaches  beyond  the  first  pair  of  thoracic  legs, 
anil  the  silk  is  held  in  the  suture  made  by  the  first  and  second  pair  of  legs,  the  latter 
pair  beins  swollen  and  stiff.  After  attaching  the  other  end  of  the  loop  it  continues  to 
move  backwards  and  forwards  until  the  loop  is  of  sufficient  strength.  Tlie  thread 
must  be  kept  taut  the  whole  time  and  the  most  dilflcult  part  of  the  feat  seems  to  be  this 
stretching  of  the  thread.  Commencing,  say,  at  the  left  side  :  after  fastening  the  thread 
securely  it  stretches  straight  out  for  about  half  an  inch  quite  rapidly  (see  a) ;  it  then 
usually  comes  back  vrith  an  undulating  motion  of  the  head,  as  though  to  bind  the 
thread;  it  then  pulls  out  again  and  commences  gradually  to  get  towards  the  right,  the 
head  moving  up  and  down  the  whole  time.  The  distance  b  occupies  more  time  than  a 
and  c  together. 

fl  1  if)  fTl  /-v)  Q\ 

When  tlio  head  is  at  the  left  fastening,  the  segments  are  swollen  sidewise  as  at  d  and 
vice  versa  as  at  e.  After  the  loop  is  made  strong  enough  the  head  is  simply  slipped 
under  it  and  the  loop  is  then  gradually  worked  between  the  second  and  third  abdominal 
segments. 

The  clirvsalis  state  lasts  about  a  fortnight  or  more  in  summer ;  in 
Florida  Mr.  Wittfeld  found  the  period  thirteen  days  ;  Abbot,  in  Georgia, 
fourteen  days. 

About  twelve  or  fifteen  hours  before  emerging  from  the  chrysalis ,  the  change 
in  the  colors  of  the  butterfly  may  be  clearly  seen  through  the  diaphanous 
tegument  of  the  chrysalis  ;  two  or  three  hours  before  eclosion  the  chrysalis 
looks  as  though  soaked  internally  with  some  fluid,  and  not  only  are  the 
spots  of  the  wings  very  evident  but  one  may  see  that  the  ocellar  promi- 
nences and  the  last  segment  of  the  body  are  empty  :  occasionally  the  chrysalis 
sways  itself  tremulously  with  a  scarcely  perceptible  movement ;  at  the  last 
the  integument  of  the  chrysalis  has  a  dried  and  wrinkled  look.  The  but- 
terfly generallv  emerges  early  in  the  day,  and  the  first  signs  of  the  imme- 
diate change  are  strung  backward  and  forward  movements  of  the  chrysalis 
at  intervals  of  a  few  seconds  ;  perhaps  the  third  or  fourth  attempt  will  be 
successful,  when  a  click — the  parting  of  the  dorsal  thoracic  tubercle — may 
be  heard  at  the  distance  of  several  feet ;  but  all  the  subsequent  movements 
are  absolutely  noiseless,  though  rapid  ;  at  intervals  of  three  or  four  seconds 
movements  similar  to  the  first  carry  on  the  process  ;  first  the  split  continues 
along  the  middle  of  the  pro-  and  meso-thorax  ;  then  it  runs  down  either 
side  between  the  legs  and  wings  (ultimately  to  the  tips  of  the  antennae) 
and  between  the  meso-  and  meta-thorax  as  far  as  the  silken  gii-t ;  as  this 
progi-esses  the  actions  become  more  strenuous  and  more  frequently  repeated  ; 
with  eager  eff()rts  the  butterfly  pushes  forward  its  half-detached  head  ;  now 
an  antenna  springs  from  its  case,  at  once  assimiing  its  natural  attitude  ; 
the  other  soon  follows  and  then  the  wings  are  partially  drawn  from  their 
sheaths,  and  while  in  this  position  seem  to  be  used  as  levers  or  arms  to  aid 
in  withdrawing  the  rest  of  the  body  ;  next  the  legs  appear,  seize  the  upper 
part  of  the  chrysalis  skin  and  speedily  withdraw  the  whole  body.  It  is 
now  a  curious  looking  object,  the  wings,  especially  the  upper  ones,  are 
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wrinkled  <im]  liloatcd,  and  altJioiif:;li  tlie  whole  process  of  escape  lasts  little 
nu)re  than  iialf  a  nunute,  arc  already  twice  tlie  size  of  the  sheaths  they 
lately  occupied  ;  the  under  side  of  the  first  abdominal  segment  is  swollen 
with  the  fluids  whicli  are  destined  to  force  tlie  expansion  of  the  wings,  for 
by  the  time  these  have  assumed  their  natural  size  the  sejjmcnt  is  no  longer 
inHated.  The  insect  crawls  upward  until  it  finds  a  secure  resting  place 
and  there  remains  until  readv  for  fliirlit :  eacii  half  of  the  tonjjue,  drawn 
indejiendently  from  its  receptaele.  is  rolled  in  a  separate  spiral,  and  now 
wiiile  tiie  wings  are  gradually  expanding  tiie  insect  ap])lies  all  its  energies 
to  uniting  their  two  parts,  incessantly  rolls  and  unrolls  them,  and  begin- 
ning simultaneously  at  the  base,  gradually  fits  them  together ;  in  about 
fifteen  minutes  all  but  the  tips  arc  perfectly  united  ;  these  require  nearly 
fifteen  minutes  more,  and  are  not  fairly  interlocked  until  the  wings  are 
fully  expanded,  nearly  a  full  half  hour  after  the  escape  from  the  chrysalis. 
The  wings,  however,  are  still  tender  and  generally  requii'e  two  hours  to 
stiffen.  When  at  last  the  insect  ventures  upon  flight  it  is  not  with  an 
uncertain  flutter,  but  boldly  and  steadily,  as  if  long  accustomed  to  the 
action.  But  first  a  fluid  is  dropped,  as  in  all  butterflies,  from  the  hinder 
end  of  the  body,  which  in  the  male  is  pellucid  but  in  the  female  straw- 
colored  and  granular. 

Life  history.  The  insect  is  double  brooded  throughout  its  range  and 
passes  the  winter  in  the  chrysalis  state.  The  earliest  buttei^lies  appear  in 
the  south  in  the  first  half  of  March,  in  the  north  in  the  latter  half  of  May  ; 
the  female  appears  a  week  later  than  the  male  and  butterflies  continue  to 
emerge  from  the  chrysalis  all  through  Jime  and  are  seen  far  into  July. 
The  eggs  are  laid  early  in  June,  the  caterpillar  passes  about  a  week  in  each 
stage  (a  month  for  all  in  Florida)  and  changes  to  chrysalis  by  the  middle 
of  July  at  the  earliest,  or  in  the  south  in  the  latter  part  of  June ;  it  con- 
tinues a  fortnight  or  more  in  this  condition  and  a  second  brood  of  butter- 
flies appears,  in  the  south  in  July,  in  the  north  seldom  before  the  middle 
of  August,  but  sometimes  at  the  very  end  of  July ;  it  becomes  abundant 
in  the  latter  part  of  August ;  the  full  grown  larva  of  this  brood  may  be 
found  from  the  first  week  of  September  or  even  earlier  until  the  middle  of 
October,  when  it  changes  to  chrysalis  and  thus  hibernates. 

Flight,  postures  and  habits.  Its  flight  is  easy  and  graceful,  gener- 
ally only  a  few  feet  above  the  ground  as  it  courses  rather  swiftly  above 
the  bushes,  dropping  constantly  here  and  there  and  pausing  in  its  onward 
flight  to  examine  every  little  nook  for  the  flower  or  plant  it  seeks  ;  rarely 
alighting,  it  seems  never  weary  and  passes  back  and  forth  in  long  zigzags 
across  a  field  with  constant  revisitations  of  the  same  spots. 

Speaking  of  both  this  species  and  glaucus,  De  Garmo  says  : — "When 
rudely  disturbed  by  a  stroke  of  the  net  [they]  rise  high  in  the  air,  and 
immediately  seek  another  resting  place,  even  when  on  their  choicest  feed- 
ing grounds"  (Trans.  Yass.  br.  inst.,  ii :  130). 
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Riley  tells  me  that  he  once  heard  complaint  of  this  butterfly  in  Illinois 
from  ladies  who  charged  it  with  destroying  their  Verbenas.  "They  get 
their  tongue  into  the  flower,  and  in  retiring  jjull  away  flower  and  all,  thus 
marring  and  destroying  them." 

Mr.  Henry  Edwards  has  observed  this  butterfly  at  the  electric  liglit. 

When  at  rest,  the  antennae  diverge  at  an  angle  of  about  65°,  but  the 
clubs  are  parallel  and  the  stalks  also  are  parallel  at  their  very  base  ;  viewed 
from  the  side  the  antennae  curve  very  slightly  throughout  the  whole  length 
of  the  stalk,  the  general  direction  being  forward  ;  the  club  is  gracefully 
but  strongly  curved  upward  at  nearly  right  angles.  When  at  complete 
rest,  the  fore  legs — at  least  those  of  the  male — are  bent  and  appressed  to 
the  body,  the  tarsi  being  pendant  and  the  claws  nearly  touching  the 
ground. 

Mr.  W.  H.  Edwards  exposed  a  chrysalis  of  this  butterfly  to  extreme 
cold  for  fifteen  days,  but  it  gave  the  butterfly  "unchanged." 

Enemies.  Walking  one  day  through  a  shadowed  road  where  a  single 
example  of  this  butterfly  was  coursing  back  and  forth,  turning  always  as 
it  met  me,  I  noticed  after  a  short  time  that  it  did  not  return  after  one  of 
its  periodic  excursions  ;  and  soon  the  reason  was  evident,  for  I  came  to  its 
four  uninjured  wings  lying  in  the  damp  rut ;  a  bird  had  snatched  it  as  it 
passed,  bitten  off  the  uneatable  wings,  and  devoured  the  body. 

The  caterpillar  is  attacked  by  Trogus  exesorius  (88:3),  an  Ichneumon 
which  attacks  nearly  all  the  Papilioninae  described  in  this  work,  sting- 
ing the  caterpillar  ;  the  grub  changes  to  pupa  after  the  caterpillar  has  be- 
come a  chrysalis  and  the  perfect  insect  eats  its  way  out  of  a  circular  hole 
with  a  ragged  edge  in  the  side  of  the  chrysalis  in  the  middle  of  one  of  the 
wing  cases,  varying  from  4.5  to  5.5  mm.  in  diameter.  It  hibernates 
within  the  chrysalis  case  and  emerges  in  this  species  toward  the  end  of  May 
or  early  in  June  according  to  Dr.  T.  W.  Harris.  Mr.  Riley  has  also  bred 
a  Cryptus  from  the  chrysalis  (but  the  specimens  cannot  now  be  found) 
together  with  a  new  species  of  Apanteles,  A.  emarginatus.  No  dipterous 
parasite  is  known. 

Desiderata.  A  more  detailed  and  careful  account  of  the  seasons  of 
this  Ijutterfly  in  different  regions  is  the  principal  point  needed  to  complete 
its  natural  history.  The  duration  of  the  egg  in  the  north  and  a  fuller 
account  of  the  habits  of  the  caterpillar  ai-e  other  desiderata,  together  with 
the  determination  of  the  unknown  parasite  mentioned.  Do  the  summer 
chrysalids  ever  pass  over  to  the  next  year?  Are  there  three  broods  of 
this  insect  anywhere  in  the  south?  it  would  seem  as  if  there  must 
be,  but  our  data  are  very  meagre.  Our  knowledge  of  its  western  distribu- 
tion leaves  much  to  be  desired. 
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LIST  OF  ILLUSTHATIONS.-EUPIIOEADES  TROILUS. 

(Jeneral.  Pl.  86,  Hk-  23.    Occlliir  ribbon. 

PI.  27,  flg.  1.    Distribution  In  North  America.  34,  *">.    Ocelhir   tubercles  In  different 

88:3.    Trogus  expsoriiis,  11  I>'"'nsltc.  individual.-i. 

Egff.  74-80.    Malforniatlons. 

PI.  66,  flg.  13.    Outline.  87:  C,  15.    V.ntial  view  In  front. 

68:20.    Micropyle.  24.    Side  view  of  head,  showing  the 

Caterpillar.  occlliir  ribbon. 

P|.  72,  tig. 8.    Ciitcrpillar  lit  birth.  Imago. 

9.    Caterpillar,  serond  stage.  I'l.  !S,  tig.  4.    Male,  both  .surfaces. 

70:18.    Full  grown  lati'Viiillar.  5.    Female,  upper  surface. 

19.    Caterpillar,  third  stage,  plain.  35:19,20.    Male  abdominal  appendages. 

22.    Caterpillar,    third    stage,    dorsal  40: 3.    Neuration. 

view.  57:  (i.    Side  view,  with  head  and  appcn- 
79 :  69-73.    Head,  stages  1-v.  dages  enlarged,  and  details  of  the  struct- 

82 :  4-6.    Nests.  ure  of  the  legs. 

86:24-25.    Ocelli.  61:48.    Vagina  of  female,  after  pairing. 
Chrysalis.  60.    Papilla  of  tongue. 

PI.  86,  ag.  5,  6.    Outlines.  86 :  20.    Facets  of  eye  of  imago. 
7.    Side  view.  21.    AVhole  eye,  enlarged. 

86:22.    Portion  of  pupal  eye,  enlarged. 

HERACLIDES  HUBNER. 

Heraclides  Hiibn.,  Verz.  bek.  sehmett.,   83       Thoas  Swains.,  Zool.  III.,  121  (1832-33). 
(1816).  Papilio  (pars)  Auetorum. 

Type.—Papilio  thoas  Linn, 

Proles  arbusti,  Papilio  ut  forem, 
Violas,  et  lilia.  et  rosas  halans ; 
Erraticus  usque  dc  tlorc  ad  Horem, 
Quae  pulchra.  ipiae  suavia  sunt,  osculansi 
Non  opuin  sentirem,  non  regni  furorem, 
Ut  sternat  se  coriVm  me  nemo,  curans: 
Modo  proles  arbusti  I'apilio  si  forem, 
Quae  suavia.  pulchraque  sunt,  osculans! 
O,  nSssem  oaduceuin  Magae  subtrahere, 
Has  alulas  puhdiras  iiiduerem  mi: 
Aestivo  sub  ;i.\f  vagantur  in  aerc, 
Et  ros.1  cubant,  ubi  gemis,  Atthil 
Sit  vigil  et  cautus,  qui  dives,  necesse  est; 
Nil  afferunt  seeptra,  miscrias  nl : 
Papilionem  me  ter  satis  esse  est, 
Hosrt  eubantom.  cum  gemis,  Atthil 
Quid  quod  autiiimii  cilm  redit  tempestas, 
Vanescunt  errones  hi  mox  parvuli : 
Multo  plus  pniestat,  cum  finiit  aestas, 
Morientibiis  omnibus  pulchris,  inori! 
In  hieme  vitae,  quels  ridet  hie  status, 
Arcento,  si  poteruiit,  icium  leti: 
Fiam  Papilio,  degamque  paratus, 
Morientibus  omnibus  pulchris,  moril 

Papilio.    (London  Times.) 

Imago  (57:  3).  Head  pretty  large,  clothed  with  short,  erect  hairs,  nearly  unifonn 
throusrhout  but  a  little  highest  down  the  middle:  front  gently  tumid,  a  little  protuber- 
ant down  the  middle  below  and  here  only  as  far  advanced  as  the  eyes,  between  the 
antennae  and  the  tongue  rather  higher  than  broad,  scarcely  so  broad  as  one  of  the  eyes ; 
with  pronounced  lateral  carlnae,  from  the  presence,  close  beside  the  borders,  of  a 
shallow  but  distinct  sulcation ;  above  somewhat  depressed  but  still,  though  but  slightly, 
convex,  considerably  lower  than  the  eyes;  upper  border  projecting  rather  narrowly 
between  the  antcnnal  pits  but  with  an  even  surface,  broken  only  by  the  delicate  raised 
lip  which  surrounds  the  antcnnal  pits;  vertex  gently  tumid,  crossed  by  a  pair  of  faint 
snlcations  converging  at  the  middle  of  the  posterior  border,  running  from  the  outer 
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edge  of  the  antennal  pits.  Eyes  very  lai-ge,  very  full,  naked.  Antennae  in.serted  with 
the  anterior  edge  in  tlie  middle  of  the  summit,  separated  at  the  base  by  the  widtli  of  the 
second  joint,  fully  as  long  as  the  abdomen,  with  a  gentle  arcuate  curve  resulting  from 
a  considerable  bend  near  the  base  and  the  upward  trend  of  the  club ;  composed  of  about 
thirty-eight  joints,  cylindrical  but  expanding  slightly  both  at  the  proximal  and  distal 
ends,  but  especially  at  the  latter,  and  particularly  as  the  club  is  approached,  which  is 
formed  of  about  ten  or  eleven  joints,  its  limits  ill  defined,  the  joints  Increasing  lu 
thickness  and  decreasing  in  length  very  gradually ;  it  is  compressed,  triquetral,  the 
broadest  face  external,  gradually  increases  in  size  over  four  or  five  joints,  is  then 
uniform  over  several  joints  which  are  rather  broader  than  long,  until  the  antepenulti- 
mate is  reached  when  it  begins  r.ather  more  rapidly  to  decrease,  terminating  suddenly 
with  a  completely  triangular,  greatly  diminished,  apical  joint;  by  the  upward  trend  of 
the  club  the  lower  outer  margins  of  the  joints  (which  over  the  club  are  not  enlarged  at 
the  base)  project  angularly,  giving  the  lower  margin  of  this  part  of  the  antennae  a 
serrated  edge ;  the  whole  club  is  about  seven  times  as  long  as  its  greatest  breadth,  and 
more  than  twice  as  broad  as  the  stalk.  Palpi  minute,  moderately  stout,  not  reaching  the 
middle  of  the  front  of  the  eye,  heavily  beset  with  scales  and  fringed  below  on  the 
inner  side  with  scanty  long  hairs ;  the  basal  and  middle  joints  about  equal,  the  last 
minute,  barely  half  as  long  as  the  middle  joint. 

Prothoracic  lobes  obsolete.  Patagia  of  moderate  size,  the  posterior  lobe  long,  tapering, 
falciform,  a  little  twisted,  bluntly  rounded  at  tip,  fully  five  times  as  long  as  broad; 
the  inferior  lobe  short,  .stout,  triangular,  the  tip  bluntly  rounded,  not  much  longer  than 
broad. 

Fore  wings  (41 :  4)  twice  as  long  as  broad,  the  co.stal  margin  rather  strongly  con- 
vex, curved  more  strongly  for  a.  short  distance  just  next  the  base,  and  again,  to  a 
'  greater  degree,  in  the  apical  half  of  the  region  beyond  the  cell ;  outer  margin  very 
broadly  sinuous,  being  fullest  next  the  lowest  submedian  nervule,  and  most  emargi- 
nate  nest  the  upper  median  nervule;  its  general  direction  is  at  an  angle  of  about 
twenty-flve  degrees  with  a  line  running  through  the  middle  of  the  cell,  and  the  apical 
angle  is  abruptly  and  the  inner  angle  very  broadly  rounded ;  the  inner  margin  regu- 
larly and  gently  sinuous.  The  first  superior  branch  of  the  subcostal  nervure  arises 
in  the  middle  of  the  third  quarter  of  the  cell,  the  second  at  scarcely  less  than  one-half 
way  between  this  and  the  apex  of  the  cell;  the  third  at  the  apex  itself;  and  the 
fourth  at  a  little  less  distance  beyond  the  third  than  it  is  beyond  the  base  of  the 
second;  cell  considerably  more  than  one-half  as  long  as  the  wing, and  three  and  a  half 
times  longer  than  broad ;  at  the  origin  of  its  fourth  branch  the  median  nervure  is 
raised  above  where  it  would  be  were  it  in  direct  continuation  of  the  basal  half  of  the 
nervure,  by  nearly  the  length  of  the  cross  vein  uniting  it  to  the  subcostal;  the  cross 
vein  uniting  the  median  and  submedian  near  the  base  very  delicate,  directed  down- 
ward at  riglit  angles  to  the  median,  and  curved  slightly  outward  on  its  approach  to  the 
submedian. 

Hind  wings  with  the  costal  margin  strongly  shouldered  at  the  base,  the  angle  well 
rounded,  beyond  gently  arcuate  to  the  tip  of  the  costal  nervure,  where,  except  for 
the  gentle  crenulation  of  the  upper  end  of  the  outer  margin,  it  melts  into  it;  outer 
margin  considerably  crenulated ,  somewhat  abruptly  angulated  at  the  nervule  tips,  pro- 
duced in  the  median  region,  its  general  curve,  apart  from  the  tail,  pretty  convex,  the 
two  portions  of  the  subcosto-median  region  separated  by  the  tail,  being  inclined  to 
each  other  at  angle  of  about  135° ;  the  upper  median  nervule  bears  at  its  tip  a  long 
and  stout  spatulate  tail,  nearly  half  as  broad  again  near  the  extremity  as  at  the  neck, 
and  about  three  times  as  long  as  broad;  the  inner  margin  is  gently  concave,  very  nar- 
rowly and  pretty  strongly  reflexed,  a  little  expanded  near  the  tip  of  the  submedian, 
the  anal  angle  with  a  deep  excision  reaching  half  way  across  the  medio-submediau 
interspace  by  which,  from  this  interspace,  a  piece  nearly  as  large  as  half  the  tail  is 
removed.  Subcostal  nervure  straight  between  the  bases  of  the  first  two  nervules  or 
scarcely  bent  just  beyond  the  middle;  vein  closing  the  cell  of  the  same  length  as  that 
uniting  the  bases  of  the  second  and  third  median  nervules,  and  a  little  more  than  half 
B.S  long  as  that  uniting  the  second  and  third  subcostal  nervules. 
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Fore  femora  as  loiij;  as  ( $  ;  or  somewhat  shorter  than  ( $ )  the  fore  tarsi ;  the  tibiae 
scarcely  (<? )  or  fully  (?)  three-fourths  the  length  of  the  femora;  middle  femora  a 
trirte  shorter  (,J)  or  a  trille  louger  (?)  than  the  middle  tarsi;  the  tibiae  as  long  as 
(?)  or  a  little  shorter  than  {$)  they;  the  hind  tibiae  and  tarsi  of  equal  length  and 
considerably  longer  tlian  tlie  femora  (<J),  or  the  tarsi,  tibiae  and  femora  are  succes- 
sively smaller  to  a  considerable  degree  (  ?  )  ;  middle  and  hind  tarsi  of  al)0Ut  equal 
length  and  fully  a  fourth  longer  than  the  fore  tarsi.  Femora  scaled  oidy ;  tibiae 
armed  on  all  sides  witli  rather  infrequent,  small,  slender,  nearly  recumbent  spines, 
nearly  all  of  wliicli,  and  especially  those  at  the  lower  outer  margin,  may  be  assigned 
to  detlnite  longitudinal  rows,  of  which,  besides  those  upon  the  lower  surface,  there 
are  five  or  six  series,  the  inner  surface  only  being  free.  First  joint  of  the  tarsi  fully 
equ.alling  all  the  rest  together,  the  remainder  subequal,  the  second  being  longest  and 
the  fourth  shortest;  joints  armed  on  either  side  beneath  with  a  double  row  of  closely 
crowiled,  not  very  long,  slender,  subrecumbent  spines;  both  the  inner  and  outer  sides 
narrowly  channelled  and  smooth,  but  the  whole  upper  surface  and  upper  angle  of  the 
sides  bristling  with  minute  spines,  lilie  those  upon  the  tibiae,  arranged  for  the  mo.st 
part  in  four  or  live  rows,  of  which  the  two  outer  are  more  distinctly  ranged  and  have 
stouter  spines.  Claws  long  and  moderately  slender,  compressed  slightly,  and  rather 
coarsely  heeled  beneath  at  the  very  base;  beyond  the  under  edge  straight  as  far  as  the 
curved  and  delicate  pointed  apex ;  paronychia  and  pulvilli  wanting. 

Second  abdominal  segment  of  the  male  no  longer  than  the  first ;  beyond,  the  seg- 
ments decrease  slightly  and  somewhat  regularly  in  length,  the  middle  of  the  dorsum 
of  the  eighth  segment  developing  a  spine  nearly  as  long  as  itself,  narrowly  triangu- 
lar, roundly  truncate  at  tip  as  seen  from  above,  obliquely  truncate  as  seen  from  below, 
and  not  at  all  curved  downward.  Valves  triangular,  with  well  rounded  angles,  the 
narrowest  angle  below  anteriorly,  the  liroadest  portion,  viewed  longitudinally,  at  the 
upper  base,  of  equal  length  and  breadth,  armed  within  by  an  inferior,  arcuate,  toothed 
lamina. 

Egg.  Subglobular,  about  a  fifth  broader  than  high,  well  rounded,  with  no  depression 
at  summit,  the  base  broadly  and  roundly  truncate,  scarcely  so  broad  as  the  height. 
Surface  uniformly  roughened  by  the  secretion  of  the  mother. 

Caterpillar  at  birth.  Head  large,  subquadrate,  broader  than  high,  as  broad  as  the 
body  of  the  first  thoracic  segment,  well  rounded,  smooth,  covered  sparsely  with 
bristly,  tapering  hairs  of  equal  length  (more  in  number  than  represented  on  our  plate)  ; 
the  triangle  more  than  half  as  high  as  the  head.  Body  suljquadrate,  tapering  distinctly 
from  in  front  backward  on  the  anterior,  scarcely  at  all  on  the  posterior  half,  slightly 
moniliform  ;  the  first  thoracic  segment,  independent  of  its  tubercles,  somewhat  larger 
than  the  others,  all  furnished  with  several  series  of  very  large,  mammiform,  fleshy 
prominences,  hemispherical  in  front,  conical  behind,  each  studded  with  papillae 
bearing  pretty  long,  minutely  clubbed  or  rather  apically  flaring,  straight,  tapering 
bristles,  and  arranged  in  definite  order;  viz.  :  a  supralateral  series  on  each  of  the  seg- 
ments, generally  central,  becoming  posterior  on  the  first  thoracic  segment;  these  de- 
crease slightly  in  size  from  in  front  backward,  but  again  increase  on  the  posterior 
segments  to  a  size  rather  larger  than  at  first,  and  here  are  twice  as  high  as  broad ;  a 
suprastigmatal  series  on  all  the  segments,  with  numerous  bristles,  in  front  considerably 
larger  than  the  first  series,  particularly  those  of  the  first  thoracic  segment,  which, 
laterally  expanding,  blunt  and  stout,  nearly  double  the  width  of  the  segment,  and  are 
nearly  as  broad  as  its  length.  There  is,  besides,  a  subdorsal  series  of  single  similar 
hairs  on  slight  papillae,  centrally  placed  on  all  the  segments,  more  widely  separated  on 
the  first  thoracic  segments ;  and  an  infrastigmatal  series  crowded  again  with  bristles. 
From  specimens  mounted  in  glycerine. 

Mature  caterpillar.  Head  of  moderate  size,  appressed,  globular,  somewhat  broader 
than  high,  subtruncate  and  very  broadly  rounded  below,  well  arched  above,  distinctly 
notched  between  the  hemispheres,  the  face  nearly  flat.  Inner  triangle  scarcely  higher 
than  broad,  frontal  suture  rather  deeply  impressed;  surface  smooth  and  glistening 
with  very  sparsely  scattered,  short,  downcurved  hairs.     Ocelli  six  In  number,  five  in  a 
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very  close,  snbcircular  cluster,  of  which  the  two  upper  front  ones  are  attingent,  the 
others  separated  by  their  own  width,  the  sixth  below  and  behind  the  others,  above  the 
base  of  the  antennae.  Third  joint  of  antennae  cylindrical,  more  than  three  times  as 
long  as  broad. 

Body  large  and  corpulent,  choerocampoid,  being  inflated  above  in  front  in  a  single 
mass,  which  includes  the  second  and  third  thoracic  and  first  and  the  front  part  of  the 
second  abdominal  segments,  affecting  equally  the  dorsal  and  lateral  outlines  of  the 
body  but  not  the  inferior;  beyond  these  segments  the  body  is  cylindrical,  submonili- 
fonn,  the  fifth  abdominal  segment  obscurely  hunched.  Just  outside  and  behind  the 
osmaterial  cleft  the  first  thoracic  segment  is  squarely  angled,  the  only  remaining  sign 
of  the  prominent  fleshy  tubercles  of  the  juvenile  caterpillar.  Behind  this  are  found, 
dorsally,  series  of  lenticles,  distinct,  usually  hemispherical,  and  always  glistening  in 
the  penultimate  stage,  scarcely  elevated  and  wholly  dull  in  the  last  stage,  situated  as 
follows:  on  the  second  thoracic  segment  a  transverse,  median, straight  series  of  sLx 
equidistant  lenticles,  growing  larger  outwardly ;  on  the  third  thoracic  and  first  abdomi- 
nal segments  a  sinuate  series  of  six  on  the  anterior  half  of  the  segments,  the  curve 
opening  posteriorly,  equal  and  equidistant  on  the  third  thoracic  segment  excepting 
that  the  middle  pair  are  approximated,  unequal  and  ineciuidistant  on  the  first  abdomi- 
nal segment,  the  outermost  being  more  distant  and  smaller  than  the  others,  situated  just 
above  the  spiracle.  Behind  these  somewhat  irregular  and  generally  larger  ones,  there  is 
on  the  abdominal  segments  a  laterodorsal  anterior  series  of  much  smaller  ones  on  the 
second,  third  and  fifth  to  seventh  segments,  and  a  supralateral  central  series  on  the 
second,  fifth  and  sixth  segments,  larger  than  the  last.  Many  of  these  are  with  diffi- 
culty seen  in  the  mature  caterpillar.  The  spiracles  are  ranged  along  a  line  scarcely 
below  the  middle  of  the  sides. 

Chrysalis.  As  seen  from  a  side  view  fusiform,  the  dorsal  line  except  for  the  meso- 
notal  elevation  nearly  straight,  the  ventral  bent  at  the  swollen  and  rounded  middle  at 
an  angle  of  about  135° ;  the  mesonotal  elevation  considerable  and  abrupt,  its  front 
perpendicular  to  the  general  dorsal  line,  behind  it  falling  ofl"  to  the  abdomen  with 
a  scarcely  arched  slope;  separation  of  the  thorax  and  abdomen  faint.  Viewed  from 
above  appearing  as  if  formed  of  three  masses,  the  anterior  two  quadrate,  the  posterior 
fusiform  ;  the  first  is  made  up  of  the  head  and  prothorax,  with  the  forward  reaching, 
ear-like  ocellar  prominences;  the  second  of  the  abruptly  expanded  thoracic  mass,  more 
than  half  as  broad  again  as  the  part  in  front,  anteriorly  rectangular,  scarcely  narrow- 
ing behind;  the  fusiform  third  part  of  the  abdomen,  broadest  at  the  hinder  end  of  the 
third  segment,  in  front  and  behind  which  it  slopes  about  equally.  Front  of  head  flat, 
together  with  the  same  face  of  the  ocellar  prominences,  which  are  bent  from  the  front 
at  an  excessively  large  angle;  the  prominences  triquetral,  as  long  as  the  prothorax 
one  face  outward,  the  arched  superior  ridge  roundly  and  rather  deeply  emargi- 
nate  at  the  base,  the  inferior  ridge  gently  arcuate,  the  interior  thrice  stepped,  the 
middle  step  twice  the  length  of  the  others.  Mesonotal  tubercle  triquetral,  stout,  the 
superior  face  more  or  less  hollowed,  the  ridges  corrugated.  Basal  wing  tubercle  low, 
broad  and  irregularly  triquetral,  the  small  supernumerary  tubercle  at  the  lower  end  of 
its  posterior  ridge.  Body  a  little  pinched  at  the  upper  posterior  angle  of  the  wing- 
cases  ;  a  laterodorsal  series  of  small  granulate  tubercles  just  behind  the  middle  of  the 
abdominal  segments ;  surface  scabrous  and  punctate.  Cremaster  tetraquetral,  twice 
as  broad  below  as  above,  all  the  sides  hollowed  but  especially  and  broadly  above  and 
below,  apically  truncate,  the  field  of  booklets  transverse,  the  booklets  thickly  crowded, 
rather  long,  not  very  slender,  apically  expanding  laterally,  recurved  and  apparently 
chisel  edged. 

This  genus  is  composed  of  half  a  dozen  species  or  more,  confined  to  the 
American  continent  but  ranging  therein  over  mainland  and  island  to  ten 
degrees  at  least  on  either  side  of  the  tropics,  and  on  both  sides  of  the  Cor- 
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dillerns.  Only  one  species  is  at  all  common  in  the  United  States,  but  a 
second  is  recorded  from  the  southern  horders  and  others  are  found  in  the 
neighboring  parts  of  the  Antilles  and  mainland.  The  single  indigenous 
species  has  a  wide  range  and  has  of  late  years  extended  its  domain  far  to 
the  north  and  even  invaded  New  Enjjland. 

The  butterflies  are  above  the  average  size  of  swallow-tails  and  of  a 
striking  appearance  from  their  contrasted  colors,  which  are  fully  displayed 
in  their  somewhat  majestic  and  dignified  flight,  wherein  ihe  deep  black 
ground  of  the  upper  surface,  and  the  sattVon  hue  of  the  under  surface  of 
the  wings  are  alternately  brought  into  view.  The  upper  surface  is  also 
crossed  by  two  very  bold,  broad  bands  or  subcontinuous  series  of  large 
spots  of  bright  yellow,  wliich  adds  to  the  conspicuous  appearance  of  the 
butterfly,  and  all  the  species  have  large  spatulate  tails. 

The  insects  are  polygoneutic,  being  double  brooded  at  their  northern 
confines,  and  they  apparently  winter  as  chrysalids, — perhaps  also  as  butter- 
flies in  the  hotter  regions.  The  eggs  are  laid  singly  and  hatch  in  a  week, 
more  or  less.  The  caterpillar  stages  are  passed  in  from  twenty  to  forty 
days  according  to  circumstances,  and  the  chrysalis  hangs  for  rarely  less 
than  a  week,  generally  a  fortnight,  but  may  be  much  longer  continued, 
showing  a  tendency,  perhaps  induced  from  sometimes  wintering,  to  greatly 
prolonged  life.  The  caterpillars  live  in  earliest  life  upon  the  under  side, 
but  afterwards  fully  exposed,  upon  various  trees,  but  apparently  mostly 
upon  Piperaceae  in  the  warmer,  Rutaceae  in  the  cooler  regions,  and  es- 
pecially upon  oranges. 

The  metamorphoses  of  several  of  the  species  are  known,  principally 
through  studies  in  the  cooler  parts  of  the  district  inhabited  by  the  S])ecies 
of  the  genus  in  the  two  Americas.  The  eggs  are  almost  exactly  spherical 
but  for  a  considerable  truncation  at  the  base  and  are  smeared  with  a  thin 
coating  which  obscures  the  surface,  but  by  no  means  to  the  same  extent  as 
in  Laertias.  The  young  caterpillars  are  armed  with  exceptionally  large 
and  coarse  tubercles  beset  vv-ith  numerous  divergent  clubbed  hairs,  so  as  to 
give  the  creature  an  unusually  formidable  aspect ;  especially  are  the  lateral 
outgrowths  of  the  first  thoracic  segment  very  large,  exceeding  in  impor- 
tance those  of  Euphoeades,  which  genus  the  present  most  resembles 
at  this  stage  ;  at  this  very  beginning  of  its  life  the  same  colorational 
contrasts  between  the  different  parts  of  the  body  are  found,  though  not  in 
the  same  detail,  as  afterwards  obtain,  the  central  and  posterior  parts  of  the 
body  being  white  and  the  remainder  brown.  The  mature  caterpillars  have  the 
Choerocampoid  form  to  a  greater  extent  than  any  other  of  our  species,  the 
posterior  thoracic  segments  being  more  than  usually  tumid  ;  but  in  their 
markings  exhibit  the  widest  contrast  from  those  of  other  genera,  the  main 
ground  color  being  a  rich  brown  with  massive  patches  of  white  or  yellow, 
seen  most  conspicuously  on  the  sides  of  the  first  three  pediferous  abdomi- 
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nal  segments,  the  sides  and  dorsum  of  the  hinder  abdominal  segments  and 
a  narrower  band  along  the  lower  sides  of  the  thoracic  segments,  the  latter 
bringing  the  tumid  portion  into  higher  relief ;  the  tumid  part  is  further  dis- 
tinguished by  much  mottling  of  lighter  and  darker  colors,  particularly  in 
the  form  of  light  colored  annuli.  The  chrysalids  most  nearly  resemble 
those  of  Papilio  but  have  the  angulations  still  more  j)rominent,  the  ventral 
bend  bolder  and  the  wing-cases  more  tumid.  Their  color  is  brown  of 
various  shades,  often  highly  tinged  with  greenish  and  always  streaked  boldly 
and  delicately  with  black. 


EXCUESUS  LI.— SOUTHERN  INVADERS. 

They  have  wandei-'d  in  their  glee 
With  the  butterlly  ami  bee. 

Hemaxs. — And  I  too  in  Arcadia. 

Imiviediately  upon  the  close  of  the  glacial  epoch,  there  was  a  movement 
of  butterflies  from  the  south  northward,  following  by  slow  steps  the  retreat 
of  the  ice,  some  at  nearer,  some  at  greater  distance.  It  would  appear  from 
sundry  facts  as  if  this  movement  were  still  going  on  ;  at  any  rate  we  find 
upon  the  southern  shores  of  New  England  a  number  of  butterflies  belong- 
ing more  projierly  to  the  extreme  south  wiiich  are  struggling  to  maintain  an 
existence  on  our  shores,  apparently  unable  to  make  any  further  considerable 
advance  to  the  northward.  Such  are  Junonia  coenia,  Eii|)toieta  claudia, 
Eurema  lisa,  Anthocharis  genutia,  Achalarus  lycidas,  and  perhaps  one  or 
two  others.  In  addition  to  these,  certainly,  should  be  mentioned  Anosia 
plexippus,  a  butterfly  belonging  to  a  preeminently  tropical  type,  but 
which,  as  I  have  pointed  out,  makes  annual  northward  movements  of 
great  magnitude,  and  when  summer  has  closed,  retreats  again  to  the  south, 
barely  maintaining  a  permanent  existence  in  the  southern  districts  of  New- 
England. 

Movements  from  the  south  northward  in  the  nature  of  invasions,  on  ac- 
count of  the  large  numbers  involved,  are  known  to  have  occurred  by  direct 
observation  in  only  a  comparatively  few  instances,  but  such  movements 
are  easily  inferred  from  the  sudden  abundance  of  an  unknown  butterfly  or 
of  one  comparatively  unknown  u^jon  our  southern  shores,  indicating  an 
attempt  on  the  part  of  our  southern  butterflies  to  invade  our  territory,  and 
if  possible  to  establish  themselves  therein.  Thus,  Chlorippe  clyton  has  on 
one  or  two  occasions  been  found  in  considerable  numbers  in  the  immediate 
vicinity  of  New  York,  whereas  its  proper  home  is  in  the  far  south  ;  an 
inhabitant  of  the  middle  states  as  well,  it  has  on  these  occasions  pushed 
its  way  to  the  north,  but  has  not  been  able  to  maintain  itself  permanently  ; 
for  it  has  never  been  seen  within  the  territorial  limits  of  New  England. 
So,  too,  Junonia  coenia,  which  has   apparently  gained   a   tolerably  secure 
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foothold  in  soiitlicin  C'oniu-cticut,  lias  [)uslicil  its  way  along  the  warmer 
seacoast  so  as  to  have  been  taken  in  a  few  instances  even  on  the  shore  of 
New  ILunpshire  and  of  Maine,  as  far  a.-i  Bangor.  Euptojeta  claudia, 
similarly  a  permanent  resident  of  our  .soiitliern  edge,  has  heen  taken  in 
eastern  Massachusetts,  lyotli  in  the  Connecticut  vallev  and  alonir  the  sea- 
board  ;  and  it  has  once  or  twice  been  loinid  even  as  far  as  Portland. 
Perhaps  tlicre  should  be  included  among  such  butterflies  liypatus  bach- 
manii,  an  iniiabitant  certainly  of  the  extreme  south  and  occurring  in 
abundance  in  the  southern  of  the  middle  states,  rarely  as  far  north  as 
Philadelphia  :  this  has  plainly  made  some  more  or  less  extensive  inroads 
to  the  north,  since  it  has  been  taken  occasionally  in  the  vicinity  of  New 
lork,  about  Boston  and  even  in  the  very  heart  of  the  White  Mountains, 
which  it  reached  doubtless  by  some  movement  up  the   Connecticut  valley. 

But  the  plainest  indications  of  such  invasions  are  to  be  found  among  the 
Papilionidae.  One  such  instance  is  known  in  Callidryas  eubule,  which 
appeared  on  one  occasion  in  immense  numbers  in  Rhode  Island,  where  it 
does  not  permanently  dwell,  and  has  been  taken  on  several  occasions  upon 
Long  Island,  .\nother,  in  Xanthidia  nicippe,  which,  common  enough  in 
the  south  and  even  in  the  southern  middle  states,  is  ordinarily  unknown 
in  New  England  and  New  York,  but  in  the  year  1879  must  have  made  an 
extensive  movement  to  the  north,  since  in  the  vicinity  of  Newburgh,  N.  Y., 
it  became  even  more  common  than  Eurymus  philodice  and  was  seen  in 
eastern  Massachusetts,  while  the  oidy  other  instance  of  its  occurrence  any- 
where in  New  England  is  in  specimens  I  once  saw,  obtained  in  Norwich, 
Conn.  The  wide  spread  Pontia  protodice  is  probably  another  case  in  point, 
for,  while  it  seems  to  have  but  a  precarious  foothold  upon  our  southern 
shore,  it  has  been  known  to  be  taken  in  the  vicinity  of  Montreal,  which 
it  must  have  reached  by  an  exceedingly  extended  movement  to  the  north, 
along  the  Hudson-Champlain  valley. 

Among  the  swallow-tails  we  have  two  striking  instances,  one  in  Laer- 
tias  philenor,  which,  maintaining  itself  by  a  comparatively  few  individuals 
in  southern  Connecticut  and  perhaps  by  a  few  in  eastern  Massachusetts, 
occasionally  appears  in  such  numbers  as  plainly  to  indicate  a  northward 
movement  of  the  throng  that  are  found  at  no  great  distance  in  the 
middle  states.  The  movements  of  Heraclides  cresphontes,  which  until 
recent  years  was  not  known  at  all  in  New  England,  and  has  now  estab- 
lished itself  in  the  extreme  southwestern  corner,  will  shortly  be  related  in 
full. 

To  this  list  should  probably  be  added  the  following  skippers  :  Eudamiis 
proteus,  a  typical  southern  form,  which  occasionally  appears  in  some  num- 
bers in  the  southwestern  corner  of  New  England  ;  Achalarus  lycidas, 
which,  though  less  southern,  nevertheless  belongs  conspicuously  to  the 
Carolinian  fauna  and  which  occasionally  makes  a  foray  into  eastern  Massa- 
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chusetts  ;  Hylephila  pliylaeus,  also  distinctively  southern  and  tropical  in 
its  distribution,  whicli  has  sometimes  appeared  in  considerable  numbers  on 
the  southern  coast  ;  and  finally  Erynnis  attains,  a  southern  butterfly  which 
once  in  a  while  is  taken  in  large  numbers  in  Connecticut  and  even  about 
Boston. 

There  are  a  number  of"  other  cases  where  southern  butterflies  have  in 
one  or  two  cases  been  taken  singly  in  New  England  or  its  confines,  wan- 
dering raiders  from  the  southern  armies,  but  those  which  have  been 
related  give  a  clew  to  the  mode  in  which  New  England  was  originally 
colonized,  and  indicate  that  whether  or  not  tiie  process  is  still  going  on, 
there  is  at  least  a  constant  fluctuation  in  tiie  components  of  its  butterfly 
fauna,  or  in  the  relative  abundance  of  those  types  whicii  maintain  a  pre- 
carious foothold  from  year  to  3'ear. 


HERACLIDES  CRESPHONTES— The  giant  swallow-tail. 

[The  yellow  emperor  swallou'-tail  (Gosse) ;  Cros|)boiUes  liutlertly  (Saunders) ;  yellow  banded 
swallow-tail  (Mayuard) ;  the  orange-dog  (Hubbard) ;  hog  caterpillar  of  the  orange  (Comstoek).] 

Papilio  cresphontes  Cram.,  Pap. exot.,  ii:  Pap.   [Diet.   pitt.  hi.st.  nat.],  50-57  (1838); — 

106-107,  pi.  165.  fig.  A,  pi.  166,  fig.  B  (1779) ;—  Hist.  nat.  Cuba,  482  (1857) ;  Doubl.,  Arc.  eut., 

M(5n<5tr.,  Enum.  aniiu.   rails.    Petrol.,  ii:  111  i:  14-t  (1845) ;— Glover,  Rep.  U.  S.  dept.  agric, 

(1857);— Felder,  Spec.  Lep.,  22,  69-70(1804);—  1858:  263-264  (1858) ;— Gosse,  Lett.  Alab.,  170 

Herr.-Schaeft'.,  Sehniett.  Cuba,  12-13  (1865) ;—  (1859) ;— Morr.,  Syn.  Lep.  N.  Amer.,  7-8  (1862); 

Saunders,  Can.  ent.,  x :  48-50  (1878) ;  xv  ;  234-  — Dwight,  Psyche,  iii :  327  (1882). 
235  (1883) ;   Rep.  ent.  soc.  Ont.,  1878,  00-61,  Heraclides    thoas    Hubu.,    Samml.    e.Kot. 

fig.  38  (1879);  Ins.  inj.  fruits.  377-380,  figs.  389-  schmett.,  ii  (1820-21). 

391  (1883);— French,  Rep.  ins.  III.,  vii:  1.39-140  Papilio    thoas    var.    cresphontes    Boisd., 

(1878) ;  Can.  ent.,  x :  204-205  (1878) ;  xiii :  177-  Spec.  g6n.  L(!p.,  i:  356  (1830). 
179(1881);  Butt.  east.  U.  S.,  101-105,  fig.  20-  fferacHdes  oxilns  Hiibn.,  Verz.  schmett., 

22  (1886) ;— Boll,  Can.  ent.,  x :  1.54-155  (1878) ;—  83  (ISIO  ?). 

Comst..Rep.U.  S.  ent.,  1880,246-248(1881);--  ?  Papilio   oviedo     Gundl.,    Kep.   fls.-nat. 

Gundl.,  Rep.  fls.-nat.  Cuba,  i:  280,  pi.  5,  fig.  2  Cuba,  i:  279-280,  pi.  5,  fig.  1  (1806) ;  Eut.  cub., 

(1866);  Berl.  ent.  zeitschr.,   xxx:   132(1860);  133-134(1882). 

Ent.    Cub.,  i:  131-133    (1881);— Hubb.,    Ins.  Figured   also   by   Abbot,    Draw.  ins.   Geo. 

orange,  137-140,  fig.  56,  pi.  10,  pi.  11,  figs.  1-2  Oeml.  coll.  Bost.  soc.  nat.  hist.,  1;  Gray  coll., 

(1885);— Mayn.,  Butt.  N.  E.,  50,  pi.  5,  figs.  69,  47  (ined.) ;— Glover,  111.  N.  \.  Lep.,  pi.  24,  5 

69a  (1886).  figs.  (ined.). 

Papilio  tho'is  (pars)  God.,  Encycl.  miSth.,  Not  Papilio  tho.as  Linn.;   nor  Papilio  cre.s- 

ix:  62-63   (1819) ;  —  Boisd.-LeC.    Li5p.  AmCr.  phontes  Fabr.,  Godt.,  Lucas,  Boisd. ;  nor  Prin- 

sept.,  31-36,  pi.  12-13  (1833) ; — (pars)   Lucas,  ceps  heroicus  cresphontes  Hiibn. 

"Hal"  I  said, 
"King  of  the  liutterflies." 

Keats. — Endym  ion. 

Imago  (14:  12j.  Head  covered  with  moderately  long,  black  hairs,  usu.ally  sup- 
planted altogether  on  the  sides  of  the  front  with  yellow  hairs,  though  these  are  occa- 
sionally reduced  to  a  meagre  line  next  the  eye,  and  are  usually  supplemented  by  a  small, 
round,  yellow  spot  behind  the  antennae  outwardly.  Palpi  wholly  yellow.  Antennae 
black  brown,  the  joints  of  the  apical  half,  excepting  the  last  two  or  three,  rather  nar- 
rowly luteous  at  extreme  inner  base.     Tongue  black. 

Thorax  black  brown  above,  the  inner  edges  of  the  patagia,  and  a  pair  of  small  spots 
anterior  to  and  on  a  line  with  each,  one  on  the  prothoracic  lobes,  the  other  between 
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lh<-in  •ml  the  imuula.  jrrllim  i  briiriith  wIikIIy  cl>r-Vp||ow.  IikIikIIiik  all  llio  roxap, 
Krini>ni  cnrrrnl  with  hiai-k  iioalra  lull  Ili<<'kr<l  wllli  vfIIuwUIi  wlilto  il|M)n  the  lNi«al  half 
of  ImiUi  liinrr  ami  <>iil(>r  faro.  In  Hip  lallrr  pti|><M-lallY  Ix-luw.  ami  In  a  lln«  nlimK  Hip  mid- 
ill«  of  th«  ilUlal  liair  of  tlir  il|i|>pr  nurfaop.  iIppiipiiUik  apU-ally  ;  lllilne  ami  (Iril  Joint  of 
t«r«l  nakp<l.  itlauroiii  ypllotv.  Hip  iimli-r  •iirfafp  iiuu-li  InfiMralnl,  tlip  ri'iiinliiliiK  l«r«nl 
Joint*  fii«'i»  liiti-oiio  or  lirouiilvli,  till-  lotvpr  nnrfacr  hty '"luriirp  Spur*  lutrornii. 
laiP""  -  «l  Imwp.  ulillir-.  i-l.^w  1  <-n<titiii'iiii<i.  liifiMindil  a|i|rnl|y. 

Wi  lilat-k  limwn.  •  I'.lv   ninrknl  with  iiim-iilnti- iitrl|>p<  of  rather 

1  ii-h   art"  roiitliiiioiiH  n<'r<>»«   iMith   «liiiii.      fVrv  irimji  with  a  vitv  fpw 

•  ••  alMivp  Ihp  ilUt-nl  rpll  alonu  the  roiirso  of  thp  contal  nprvurr;  trav- 
pralnx  ihp  winif  from  the  a|M>x  Ui  the  ImmiI  half  of  thp  Innrr  niarxln  li  a  broail. 
(tralicht  bami  of  tpn  very  lame,  more  or  1m«  roiiniU'il.  j-pIIow  •<|>ot<.  one  In  every  Inter- 
■INire  bnt  the  uppenmnt  from  the  a|>f»  of  the  outer  to  the  Inner  innrxin.  ami  two  more 
"■  I  In  the  nie<llo-*iil>iiip*llan  lnlpr<|iar<':  tlii-irii|i|UT  piIi{c<<  follow  n  m-nrly 

•  ■  u'h  more  nearly  than  their  more  ileiitate  lower  eilifrt)  which  runt  from 
Jii>l  »Lililii  till-  termination  of  the  anal  vein  to  the  tl|i  of  (lie  Heooinl  tnperlor  Niil)Co<ital 
niTviile;  mom  of  them  nre  lariter  apleally  Ihnii  linsnilr  ;  the  llrst,  I'lKiiitiiiK  frmn  at>o»-e, 
l»  Hiililmiate:  the  HeromI  Is  tnl><|iiiiilmle.  tfenerully  iienrly  l»vlce  ns   lonjt  ns  hrond ;  the 
fourth  ami  fifth  are  jjenerally  of  a  similar  form   lint  nmre  imrroweil  hnsnlly ;  the  sixth 
ami  seventh  are  usually  a  little  smaller  ami  dccldeUly  convex  or  angularly  produce<l  in 
the  middle  aplcally,  roundetl  Ixisally ;  the  eighth  and  ninth  continent,  with  nearly  con- 
tinuous iMLsal  marxln,  and  broadly  serrate  npU-al  nmru'iii ;  the  tenth  subtrlnn;;iil:tr,  very 
elonKatc<l.  the  extremely  broad   Imse  extendiiiK  from  the  middle  half  way  to  the  base 
of  the  Inner  mar;;ln ;  the  third  most  nearly  resembles  the   fourth,  bnt  It  Is  very  irener- 
:^                    'it  to  a  greater  or  less  extent  with   the  lower   spot  of  the  series  next  to  be 
T!                     wlilih  lies  In  the  same    Interspace  ami  forms  thereby  a  very   lonx.  oblong 
oral,  often  four  times  as  lonit  as  broad,  the  Inner  more  roundeil  than  the  outer  margin, 
•omettines  Intact,  sometimes    Interniptnl   In   the  inldillc  above  by  an  oval  spot  of  the 
color  of  the  fcround,  of  varylnfc  size,  and  vrhcn  largest   breaking  tho  compound   spot 
Into   lt»  original   parts   but   with  opposing  concave  curves.      The    next    series    of 
yellow    spots    runs    from   the   costAl    nmrgln   al>ove    the    apex    of    the   cell    to  tho 
fourth  spot  of  the  series  Just  descrilwd.  and    Is   composeil  of  lrre'.{iilar  elements: 
the  lowest   has  Just    licen   mentlonetl :    the  next  ab<ive  it  Is  a  rounded,   siibliiniilnte 
spot,  at  the  extreme   Imsb  of  the  Interspace,  containing  the  flrst  spot  of  the  previous 
series,    though  there  is.   rarely,  a  trace  of    a   smrjil   triangular  spot  at   the  extreme 
ba.se  of  the  shorter  interspace  Ik-Iow  ;  this  Is  followed  by  n  very  small,  trl.ingiilar  spot, 
with  Its  broati  base  toward  the  costa,  exactly  aliove  the  apex  of  tlie  cell,  and  above 
that  elongated,  confluent,   powdery,  longitudinal  streaks,  their  Inner  edges  nearly  or 
exactly  opposite  tho  Inner  e<lgc  of  the  spot  below,  their  outer  often    extending  far 
beyond  It,  and  generally  emiing  aliove  the  middle  of  the  spots   beyond  the  cell.     A 
Ihlnl  series  of  large  yellow  spots,  three  in  nnmlier,  extends   in   successive  Interspaeea 
from  th"  lowi-r  ■•nter  nuL'le  of  the  wing  to  the  oiiti-r  linlf  of  the  llfth  spot  of  the  long 
n>w,  '  rmliiir  a  slii;litly   arcuate   curve,    more  noticeable  when   a 
fourth                                       1.  genemlly  round,  f"cnslonally  transverse.  In  the  mldille  of 
the  llilrl  meillan  Interspace  Jnst  tn-yond  its  large  spot;  of  these  three  spots  the  midillo 
Is  usually  a  little  the  Inr  •.■-!    '»>th  the  upper  and  the  middle  lunate  or  sublimate  and 
r>iunde<l.  the  lowcat  I  v  rounded,  <|iiadrangular:  occa.slonally  the  subme<llan 
Interspace  Is  rteckecl  fin.iii.  .,  iili  yellow  jnst  Im>Iow  the  middle,  from  the  Inner  margin 
of  the  outer  me<llo-subme<llan  spot,  half  way  to  the  inner  yellow  stripe.     Fringe  Mack, 
i>  •                                      liiniiies  in    the   mldille  of  the   Interspaces   In  tho   lower  threcv 
f                                               IHm-i  fii'i*  with  a  broad,  ba.sal,   oblique,  tmnsverse,  yellow 
s'  rder,  the  outer  Inirder  nmning  from   the  middle 
oi                                                                 .  of  the  wing  (previous   to  Its  deep  recession)  to 
the  nppcr  branch  of  the  siilM-ostal,  cro.sing  liefore  or  Iteyond  tho  middle  of  the  cell, 
soddenly  b<<nt  at  a  little,  sometimes  much,  more  than  a  right  angle,  and  nmning  to  the 
coat*;  the  Inner  hortler  of  the  stripe  U  snbparallel  to  this,  leaving  only  the  extremo 
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base  below  the  costal  vein  l)lack ;  this  stripe  is  in  continuation  of  the  oblique  series  of 
spots  crossing  the  middle  of  the  fore  wing.  In  continuation  of  the  lower  and  outer 
series  of  the  same  wing  there  is  an  arcuate  series  of  very  large  and  deep  yellow 
lunulcs,  snbparallel  to  and  distant  from  the  outer  margin,  one  to  each  interspace,  the 
innermost  with  its  form  destroyed  and  its  size  vastly  reduced  by  the  deep  emargina- 
tiou  of  the  inner  margin ;  they  are  subequal  in  size  and  about  as  large  as  the  average 
of  those  of  the  gre?t  transverse  series  of  the  fore  wings ;  the  lowest  subcostal  and 
the  median  spots  occupy  about  the  middle  of  their  respective  interspaces ;  the  others 
are  nearly  in  a  straight  line  witli  these,  excepting  the  uppermost,  which  is  removed  in- 
ward l)y  nearly  its  own  width.  Jnst  before  tlie  emargination  of  the  inner  margin,  and 
following  the  excised  spot  of  the  medio-submedian  interspace  is  a  velvety  black,  trans- 
verse bar,  which  scarcely  reaches  the  lower  median  nervule,  followed  interiorly  by  a 
broad,  orange  red  hinule,  of  similar  size  and  somewhat  similar  shape,  embracing  it  ex- 
teriorly, again  followed  by  a  velvety  black  lunule,  sprinkled  to  a  greater  or  less 
exent  with  caerulean  bine.  A  large  yellow  oval  spot,  attenuated  interiorly  and  divided 
to  a  greater  or  less  extent  liy  the  upper  median  nervule  into  unequal  parts,  the  upper 
the  larger,  is  found  just  before  the  tip  of  the  spatulate  tail.  The  outer  margin  is  in- 
terrupted with  yellow  Innules  in  all  the  interspaces,  whicli  include  the  fringe,  other- 
wise black. 

Beneath  mainly  yellow,  not  so  bright  andclear  as  above,  but  more  nearly  clay-yellow, 
with  a  greenish  tinge  where  the  reverse  is  black.  Fore  wings  with  mucli  tlie  same 
markings  as  above  but  mucli  enlarged  and  extended,  and  to  some  extent  combined. 
The  main  transverse  series  is  much  larger,  and  in  the  upper  half  of  the  wing  combines 
witli  that  depending  from  the  costa  at  the  apex  of  the  cell,  so  as  to  cover  all  the  inter- 
vening space,  the  spots  merely  separated  by  the  black  veins.  The  series  at  the  lower 
outer  corner  of  the  wing  becomes  developed  into  a  submarginal  series,  the  spots  found 
in  every  interspace  fully  opening  on  the  outer  margin,  separated  from  each  other  by 
little  more  than  the  black  veins,  the  outer  border  of  tlie  series  sul)parallel,  and, 
especially  above,  less  than  half  an  interspace  distant  from  the  outer  margin,  its  upper- 
most spot  larger  and  clearer  than  those  next  below,  being  the  counterpart  of  the 
apical  spot  of  the  great  transverse  series  of  the  upper  surface,  which  is  here  trans- 
ferred to  the  marginal  series;  with  this  exception,  the  spots  diminish  very  regu- 
larly in  size  on  either  side  of  the  second  median  interspace.  Within  the  great 
transverse  belt,  especially  away  from  the  veins,  the  whole  base  of  the  wings  is 
heavily  powdered  with  yellow,  giving  a  greenish  gray,  longitudinally  streaked 
appearance  to  the  cell.  Margin  and  fringe  interrupted  with  yellow,  as  above,  but 
more  deeply.  Hind  wings  almost  entirely  yellow,  including  even  the  veins  on  the 
basal  half  of  the  wing.  Across  the  midille  of  tlie  wing  is  an  arcuate  band,  con- 
sisting of  a  confluent  series  of  strongly  arcuate,  outward  facing  lunules,  strongly 
attenuated  at  the  nervules,  bent  at  a  broad  angle  at  the  middle  lunule,  that  in 
the  second  subcostal  interspace  usually  occupying,  but  sometimes  failing  to  reach,  the 
extreme  base  of  the  interspace,  the  upper  occupying  the  reverse  of  the  black  interval 
on  the  upper  surface,  the  lowermost,  the  medio-submedian  interspace  just  before  the 
emargination  ;  each  includes  a  powdery  lunule  of  similar  arcuation,  but  genei'ally  very 
slender,  of  caerulean  blue,  sometimes  tempered  with  brown,  especially  next  the  nerv- 
ules, and  the  lowest  also  includes,  just  before  its  outer  extremity,  a  large  transverse, 
rounded  orange  bar,  yellow  next  the  lowest  median  nervule,  and  then  continuous  with 
the  outer  yellow,  this  orange  bar  corresponding  to  that  of  the  upper  surface.  Just 
before  the  end  of  the  cell,  separated  from  the  vein  connecting  the  subcostal  and 
median  nervures  by  a  slender  streak  of  yellow,  is  a  bent  and  rather  narrow  black  bar, 
occasionally  flecked  next  its  outer  margin  with  a  line  of  caerulean  blue.  The  base  of 
the  upper  two  median  interspaces,  and  to  a  slight  extent,  generally,  the  lower  subcostal 
interspace  are  heavily  flecked  with  rusty  orange.  On  the  margin,  the  yellow  lunules 
of  the  interspaces  on  the  upper  side  are  enlarged,  leaving  between  them  and  the  yellow 
apical  ground  of  the  wing  only  a  narrow  series  of  transverse  lilack  lunules  or  arcuate 
black  bars,  touching  the  margin  and  including  the  fringe  only  at  the  nervure  tips ; 
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veins  of  this  part  of  tlie  winss  marked  in  l)liick;  tlie  oval  yellow  palcli  of  the  tail  as 
above,  i)ut  .sometimes  enlarged. 

-ibdomeii  above  rather  narrowly  black;  below  and  on  sides,  and  encroaching  some- 
wliat  above,  uniform  yellow,  of  the  tint  of  the  under  surface,  the  apical  segment 
•wliolly  yellow  ;  valves  of  male  (35  :  21-23)  testaceous  and  smooth  externally,  with  well 
rounded  surfaces,  geutly  tumid,  the  upper  apical  portion  curved  gently  inward,  the 
lower  border  gently,  the  upper  more  strongly  arcuate,  the  apex  broadly  and  very  regu- 
larly rounded;  armature  consisting  of  an  arcuate  lamina,  subparallel  to  the  lower  and 
outer  margin,  reaching  nearly  to  the  tip,  and  there  connected  by  a  corneous,  thread- 
like lamina  to  the  upper  base,  the  edge  of  the  first-named  portion  beiug  pretty  well  but 
irregularly  crowded  with  very  small,  moderately  stout,  recurved  teeth;  the  lamina 
highest  uext  tip  of  valve. 


Me:i.surements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue.  21-23  mm. 

Smallest. 

Average. 

Largest. 

63. 

17. 
12. 

Smallest.  [Average. 

Largest. 

50. 
16. 

8.0 

59. 
18.-5 
15.25 
11.5 

63. 

17. 
12. 

68. 
21. 
17.75 
12. 

70. 

hind  tibiae  and  tarsi. . 
fore  tibiae  and  tarsi  . . 

18.75 
13 

Tails  of  the  hind  wings  $  ,  13.5-15  mm.,  ?  ,  15-16.5  mm. 
Described  from  53,3  9  .  half  uf  them  from  New  York  and  Massachusetts. 

Egg  (66:  3).  Surface -without  apparent  markings,  but  with  a  texture  like  bluish 
ground  glass  overlaid  completely  by  a  thin  and  uniform  gummy  secretion  which  gives 
it  a  scabrous  appearance,  with  numerous,  irregularly  distributed,  short,  microscopic 
filaments,  the  whole  of  a  dirty  brownish  yellow.  Hubbard  describes  it  as  "smooth  and 
pearly  in  lustre,  with  a  dull  red  or  reddish  yellow  tinge."  The  micropyle  (68 :  19)  con- 
sists of  four  or  five  rounded  cells  with  coarse  walls,  in  a  cluster  about  .025  mm.  in 
diameter.     Height  of  egg,  1.1  mm. ;  breadth  1.3  mm. ;  at  base,  1  mm. 

Caterpillar.  First  stage  (73:  1).  Head  (79  :  62)  black  becoming  brownish  yellow 
posteriorly,  the  space  between  the  true  and  false  frontal  triangle  whitish.  Hairs  dark 
ferruginous,  as  long  as  the  width  of  the  triangle,  sparsely  distributed,  and  pretty  uni- 
formly, excepting  at  the  extreme  summit.  Body  blackish  brown  mottled  rather  ob- 
scurely with  umber,  the  first  thoracic  segment  dull  lemon  yellow,  and  the  second, 
third,  seventh  and  eighth  abdominal  segments  of  the  same  color,  as  also  to  a  certain 
extent  the  dorsal  parts  of  the  llrst  abdominal  segments;  the  mammiform  prominences 
are  pale  but  dull  umber,  the  large  ones  of  the  first  thoracic  segment  dull  lemon  yellow; 
hairs  dark  ferruginous,  sometimes  luteo-ferruginous.  Length,  3.5  mm. ;  breadth  of 
head,  .8  mm. ;  of  Last  abdominal  segment,   G  mm. 

Second  stage.  Head  (79  :  63)  yellowish  brown,  more  or  less  infuscated,  darkest  in 
the  upper  half  of  the  triangle,  the  ocellar  field  and  a  large  frontal  spot  on  either  side 
above.  Body  brown  of  a  variable  intensity  and  more  or  less  mottled  with  darker  and 
lighter  or  wanner  shades,  saddled  with  a  white  oblique  blotch  on  either  side,  meeting 
above,  mostly  upon  the  third,  but  above  also  on  the  fourth  and  below  also  on  the 
second  abdominal  segments ;  a  similarly  colored  roundish  blotch  on  the  summit  and  upper 
half  of  the  sides  of  the  eighth  abdominal  segment,  most  conspicuous  on  the  sides, 
encroaching  also  on  the  adjoining  segments  but  especially  on  the  seventh.  The  promi- 
nences a^i  in  the  first  stage  but  somewhat  less  pronounced.  So,  too,  the  shape  of  the  body 
is  much  the  same  but  with  a  tendency  toward  an  inflation  of  the  thoracic  segments. 
Length,  8  mm. ;  breadth  of  head,  1.2  mm.  Described  from  specimens  preserved  in 
glycerine. 

Third  »tage.  Head  (79  :  64)  uniform  glistening  smoky  brown,  the  mouth  parts  paler. 
Body  dark  brown  with  the  same  markings  as  in  the  preceding  stage  and  with  the  same 
prominences,  but  these  very  much  reduced  in  height,  and  more  nearly  uniform,  bluntly 
rounded,  those  of  the  first  thoracic  segment,  however,  still  the  largest  and  the  only 
ones  higher  than  broad.    There  is  also  a  slender  and  at  first  rather  vague,  oblique,  white 

i6S 
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stripe  on  tlie  sides  of  the  Urst  and  second  thoracic  segments.  Length  about  12  mm. ; 
breadtli  of  head,  2  mm.     Described  from  alcoliolic  specimens. 

Fourth  stage.  Head  (79:  G5)  pale  castaneous,  pale  beneath  with  the  mouth  parts, 
and  with  a  pale,  oblifjue  stripe  crossing  the  upper  limit  of  the  ocellar  fleUi ;  ocelli  pale 
with  a  blackish  base.  The  body  has  now  assumed  the  form  and  markings  of  the  adult, 
excepting  that  the  lenticles  are  higher,  being  mostly  hemispherical  and  of  a  glistening, 
f  errugineo-castaneous  color,  that  tlie  lighter  colors  are  still  white  and  that  the  posterior 
patch  has  a  median  triangular  dorsal  tongne  of  the  darker  color  on  the  seventh  seg- 
ment.    Length  of  body,  30  ram.  ;  breadth  of  head,  3  mm.     From  blown  specimens. 

Last  stage  (76:  IG).  Mead  (79:  Gfi)  pale  castaneous  as  in  the  preceding  stage,  but 
with  no  oblif|UC  pale  stripe.  Body  dark,  rich,  ferruginous  brown,  massively  marked 
with  yellowish  cream  color:  in  front  with  a  broad,  equal,  oblique  stripe,  crossing  the 
first,  second  and  front  half  of  tlie  third  thoracic  segment,  posteriorly  in  the  middle  of 
the  side  of  the  body,  in  front  meeting  in  advance  of  the  osmateria.  In  the  middle  with 
a  saddle-like  spot,  formed  of  the  union  of  two  triangular  spots,  one  angle  at  the  middle 
of  the  dorsum  of  the  fifth  abdominal  segment,  another  at  the  front  base  of  the  first 
pair  of  prolegs,  and  the  third  near,  but  not  quite  at  the  front  edge  of  the  second  ab- 
dominal segment  just  above  the  spiracle ;  above,  these  two  triangles  blend  broadly 
along  the  front  edge  of  the  third  abdominal  segment  and  the  color  of  the  whole  is 
more  or  less  obscured  by  a  mottling  of  impure  brownisli  spots.  The  hinder  spot  oc- 
cupies the  end  of  the  body  from  the  front  margin  of  the  seventh  abdominal  segment 
backward,  much  blotched  with  brown  above,  especially  on  the  seventli  segment,  and 
separated  from  the  dark  ground  of  the  parts  in  advance  by  an  oblique  line  running 
from  the  front  margin  of  the  seventh  segment  at  the  snprastigmatal  line  toward  the 
medio-ventral  line  of  the  posterior  edge  of  the  eighth  abdominal  segment.  The  dorsal 
parts  of  the  body,  on  the  darker  ground,  are  pictured  with  cream  or  dull  lemon  yellow 
in  cloudy  longitudinal  streaks  on  the  fifth  and  sixth  abdominal  segments,  with  duller 
yellow  in  aunuli  and  small  round  spots  in  advance  of  the  saddle-shaped  spot,  the  annnli 
at  the  base  of  the  darlv,  brownish  ferruginous,  opaque  lenticles.  Under  surface  of  the 
body  between  the  outer  side  of  the  pi'olegs,  yellow  on  the  abdominal  segments,  the 
prolegs  with  a  basal,  larger,  and  apical,  smaller,  longitudinal  stripe  of  the  dark  fuligi- 
nous which  marks  uniformly  the  infrastigmatal  region,  the  basal  stripe  continuing  nar- 
rowly in  front  upon  the  segment  itself.  Spiracles  concolorous.  Osmateria  deep  vinous 
red.  Legs  dark  olivaceous,  infuscated  outwardly  at  base  in  transverse  bands.  Length, 
5.5  mm. ;  breadth  of  head,  4.5  mm. ;  of  third  thoracic  segment,  12  mm. ;  of  eighth  ab- 
dominal segment,  7  mm.     Described  from  blown  specimens. 

A  specimen  of  a  nearly  full  grown  caterpillar  shown  me  alive,  but  in  a  dying  condi- 
tion by  Mr.  B.  P.  Mann  had  the  front  pair  of  prolegs  greatly  aborted ;  the  under  sur- 
face of  the  third  abdominal  segment  had  only  a  pair  of  slight  mammiform  elevations, 
each  witli  a  sessile  crescent  of  booklets ;  these  last  could  scarcely  ever  have  been  brought 
into  use,  yet  they  were  as  well  developed  as  usual ;  the  markings  on  the  sides  of  the  pro- 
legs  showed  that  no  part  was  actually  wanting  but  only  that  all  the  fleshy  parts  were 
excessively  shortened. 

Chrysalis  (85  :  8-10).  Nearly  uniform  dead  leaf  brown,  sometimes  witli  a  greenish 
tinge,  the  head,  prothorax  and  front,  below  the  basal  wing  tubercle  and  half  way  across 
the  wings,  darker,  warmer  brown,  the  laterodorsal  tubercles  of  abdomen  blackish  brown, 
the  spiracles  testaceous.  Besides,  the  hinder  edges  of  the  movable  al)dominil  segments 
are  lavender,  there  is  a  broad,  ol^liqne,  faint  cloud  of  brown  running  on  either  side  from 
the  middle  of  the  outer  margin  of  the  wings,  toward  tlie  middle  of  tlie  niesonotnm,  and 
everywhere  the  chrysalis  is  more  or  less  marked  with  fine,  t)lack,  almost  velvety  black 
lines;  particularly  the  veins  of  tlie  wings,  at  least  about  the  cell,  are  marked  with  black 
and  atortuo-sinuous  thread  runs  close  and  subparallel  to  the  hinder  margin  of  each  ab- 
dominal segment  on  the  ventral  as  well  as  tlie  dorsal  surface.  There  is  a  blackish  brown 
stripe  above  from  the  base  of  the  ocellar  tubercles  to  the  mesonotal  wall  and  the 
whole  front  of  the  mesonotal  Avail  is  transversely  variegated  with  continuous,  slender 
belts  of  black,  black-brown  and  rich  burnt  umber.     Cremastral  hooks  dark  castaneous- 
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Length,  40  mm. ;  lioi.i;ht.  11.5  mm. ;  width  at  ocellar  tubercles,  0  mm.;  at  basal  wing 
tiil)crcles,  9.5  mm. ;  at  stoutest  part  of  abdomen,  12  mm. ;  at  tip  of  cremaster,  2.5  mm. ; 
height  of  mesouotal  tubercle  above  dorsal  curve,  :!..">  nun.     From  dried  specimens. 

Geographical  distribution  (27: -2).  This,  tlu-  InrLrost  North  Ainori- 
oan  l)uttcrtl\-  known,  is,  strictly  speaking,  an  inliahitant  of  the  tropics, 
but  east  of  the  great  plains  it  is  entirely  at  home  throughout  the  whole  of 
our  Carolinian  fauna,  and  has  invaded,  especially  of  recent  vears,  many  of 
the  northern  states.  It  is  fonnd  throughout  the  Antilles  and  Central  Amer- 
ica and  through  the  northern  part  of  South  America,  New  Grenada, 
Venezuela  and  northern  Brazil ;  and  in  all  this  region  is  accompanied  by 
another  form  scarcely  to  l)e  distingiiislied  from  it,  which  extends  southward 
through  the  Amazon  region  to  the  tropic  of  Capricorn.  In  the  United 
States  it  occurs  in  the  greatest  abundance  in  all  the  southern  states  south  of 
latitude  35°,  and  has  been  known  for  a  long  while  from  many  of  the  states 
fm-ther  north.  It  was  recorded  from  New  York  even  as  lonff  a^o  as 
l.st;4.  and  it  appears  by  the  statistics  of  recent  years  that  it  has  been 
slowly  and  steadily  invading  the  north  to  a  greater  and  greater  extent.  It 
is  now  found  fixirly  well  established  in  all  the  states  south  of  latitude  42°. 
It  does  not  appear  to  have  extended  westward  very  far,  being  proliably 
limited  by  the  eastern  border  of  the  great  [)lains.  The  westernmost  local- 
ity from  which  it  has  been  reported  in  the  northern  portion  of  its  region 
are  St.  Louis,  Mo.  (Kiley ),  eastern  Kansas  (Snow),  Davenport,  Iowa 
(Putnam ) ,  Wisconsin,  occasionally  as  far  north  as  Lake  Winnebago  (Hoy) . 
This  last  indicates  also  one  of  tlic  northernmost  points  from  which  it  has 
been  obtained  in  its  western  circuit ;  for  in  Illinois  it  has  only  been  reported 
from  .\lcdo,  thirty  miles  south  of  Davenport,  lo.  (Putnam),  and  Galena 
(Bean) — though  Dr.  Fitch  received  in  1854  a  specimen  from  Dr.  J.  C. 
Harris,  taken  at  Ottawa  in  this  state — and  in  Indiana  from  Greensburgh 
(Shannon)  ;  but  it  has  also  been  taken  in  Michigan  at  Lansing  (Cook), 
even  near  Marquette  on  Lake  Superior  in  1885,  the  northernmost  point 
from  which  it  is  reported  (H.  Edwards),  was  said  by  Kellicott  to  be  more 
common  in  barnyards  in  1888  than  Pap.  polyxenes,  and  must  occur  in  the 
vicinity  of  Detroit  since  it  has  been  found  in  numerous  places  in  western 
Ontario.  These  are,  to  pass  from  west  eastward,  Amherstburgh  and  other 
parts  of  Essex  Co.  (Reed,  Denton,  Lowe),  Point  Pelee  (Saunders),  Port 
Lambton  on  the  St.  Claire  (Lowe),  and  Chatham,  Kent  Co.  (Saunders). 
In  the  central  portion  of  that  part  of  Ontario  which  rests  upon  the  lake 
of  that  name,  it  has  been  found  at  St.  Thomas,  Middlesex  Co.  (Eccles), 
Thedford  (Watson),  London  (Saunders,  Reed),  where  it  is  not  now 
found  (Can.  cnt.,  xix  :  225),  Oxford  Co.  in  1887  (Geddes)  and  Long 
Point,  jutting  into  the  lake  (Moffatt)  ;  while  in  the  eastern  region  it  has 
been  taken  at  DunnviUe,  Haldeman  Co.  (Lowe),  Diindas,  Wentworth 
Co.    (Murray),   Hamilton    (Moffatt,    Murray),    Grimsby,    Lincoln    Co. 
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(Saunders),  Ridgway,  Wclland  Co.  (Moffatt),  and  even  Toronto  (Saun- 
ders). On  the  opposite  shore  of  the  hike  it  was  recorded  from  Ohio  by 
Kirtland  many  years  ago  and  is  still  found  there.  In  New  York  it  has 
swarmed  at  Rochester  ( Bunker)  and  is  recorded  from  Brockport  by  Bruce 
and  at  Poughkeepsie  and  Rheinbeck  by  Dwight  and  DeGarmo.  The  most 
extraordinaiy  occurrence  of  all  in  the  east  is  that  of  at  least  four  speci- 
mens taken  or  seen  by  Mr.  Jack  at  Chateaugay,  about  thirty  miles  west 
of  south  from  Montreal.  In  the  vicinity  of  Philadelphia  it  has  been  taken 
rarely  (Blake)  and  is  recorded  from  the  neighborhood  of  New  York  from 
Morris  Plain,  N.  J.  (Neumoegen),  Staten  Island  (Davis),  and  Rye, 
West  Chester  Co.,  N.  Y.  (Van  Wagenen). 

These  last  localities  would  be  sufficient  warrant  for  including  it  among 
the  butterflies  of  New  England,  but  it  has  strangely  extended  far  to  the 
eastward  along  the  coast.  Apparently  it  became  domesticated  in  south- 
western New  England  about  1875,  for  in  1874,  as  above  noted,  it  was  found 
by  Van  Wagenen  in  West  Chester  Co.,  N.  Y.  (where  it  has  remained 
ever  since),  and  a  specimen  was  taken  in  New  Haven,  Conn.,  by  F.  S. 
Smith  in  the  summer  of  1875  (Verrill).  In  1877  it  appeared  in  Fairfield 
Co.  (Peck),  and  in  that  and  succeeding  years  at  Berlin,  Conn.  (Cole- 
man). In  1880  it  established  itself  permanently  in  Poughkeepsie  on  the 
Hudson  (Dwight)  and  probably  in  a  considerable  part  of  the  southern 
coast  of  New  England ;  for  in  1882  it  made  further  excursions,  this  being 
the  year  when  it  was  taken  by  Jack  at  Chateaugay,  doubtless  specimens 
which  had  followed  northward  up  the  Hudson-Champlain  valley;  while 
Massachusetts  was  invaded  by  way  of  the  Connecticut  and  the  sea-coast, 
Goodell  capturing  specimens  at  Amherst  in  the  latter  part  of  July,  and 
Brackett  seeing  or  capturing  three  specimens  in  Boston  Highlands  between 
Jvme  24  and  July  15.  That  they  obtained  a  foothold  in  this  section,  if 
only  a  temporary  one,  is  proved  by  the  capture  of  five  specimens  in 
August,  1883,  at  Worcester  (Sanborn),  of  others  at  Sharon  (Brackett), 
and  by  the  discovery  of  caterpillars  on  trees  in  the  Botanic  Gardens  at 
Cambridge  at  the  same  time  (Seagrave).  Specimens  of  the  butterfly 
were  also  taken  by  others  in  Cambridge  and  Newton.  Since  then,  there  is 
no  report  of  its  appearance  north  of  the  southern  seaboard  of  New 
England  and  the  Hudson  valley,  excepting  the  singular  statement  of  no  less 
an  authority  than  Mr.  Henry  Edwards,  who  writes  me  that  in  August, 
1886,  he  saw  a  worn  specimen  on  the  wing  at  Eastport,  Me.,  and  another 
near  Augusta  while  going  from  Portland  to  St.  John,  N.  B.*  He  adds  : 
"I  could  not  by  any  possibility  be  mistaken  in  the  species.  I  could  have 
caught  the  one  at  Eastport." 

Haunts.     According  to  Doubleday  it  flies   "in  the  pathways  of  the 

•  The  reported  occurrence  of  this  species  in       of  mistalieu  tleterniinatiou,  as  I  am  informed 
New  Brunswick  (Can.  nat.,  xi:  239)  was  a  case      by  Mrs.  Heustis  herself. 
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Hating  young  trees  (Huhbard).  According  to  Coleman,  they  appear  to 
feed  wlioliy  in  the  daytime.  When  not  feeding  they  remain  rigidly 
motionless  on  the  surface  of  leaves,  and  then,  [)artieularly  when  young,  as 
remarked  by  several  uersons,  they  closely  resemble  tlic  excrement  of  birds, 
affording,  no  doubt,  W  considerable  protection  against  insectivorous  ani- 
mals. Mr.  Seagrave  tells  iiie  that  the  caterpillars  he  found  in  Cambridge 
remained  on  the  under  side  of  the  leaves  when  young,  and  ate  only  the 
tenderer  parts  between  the  veins  of  the  leaves  :  when  partly  grown  thej'  were 
also  found  on  the  upper  side  of  the  leaves,  and  when  the}'  became  still 
larger  they  rested  upon  the  brandies  and  the  long  leaf-stem  of  the  prickly 
ash,  eating  the  entire  leaf,  excepting  the  midrib.  The  osmateria  emit  a 
very  disagreeable  odor.  The  caterpillar  stage  generally  lasts  a])out  a 
month,  l)ut  may  be  as  short  as  twenty  ilays. 

Hubliard  suggests,  as  a  means  of  keeping  the  insect  in  check,  the  ex- 
traordinary device  of  shooting  the  buttei'flies  with  dust-siiot  fioni  a  fowling- 
piece,  as  they  cluster  about  flowers  !  "An  insect,"  he  remarks,  "which 
has  a  spread  of  wing  of  four  or  five  inches  affords  a  by  no  means  despi- 
cable object  for  target  practice."  Gunning  for  butterflies  may  yet  be 
introduced  into  the  list  of  southern  sports. 

Pupation.  Tiie  caterpillar  is  said  to  generally  suspend  itself  upon  the 
twigs  or  branches  or  even  the  leaves  of  the  tree  that  has  nourished  it, 
tliougli  Dwight  found  some  suspended  "under  the  stones  of  farm  walls." 
The  hibeniatino'  chrvsalids,  accordins  to  Comstock  and  others,  so  closely 
resemble  the  color  of  the  l)ark  of  tiie  orange  tree  that  it  is  difficult  to  de- 
tect. '•Tiie  irregular  projections  of  the  head  and  breast,  and  sundry  mark- 
ings resembling  cracks  in  the  bark,  and  even  minute  lichens  growing  upon 
it,  bear  out  the  striking  likeness  to  a  bit  of  a  knotty  orange  liranch  most 
perfectly."  The  summer  chrysalids  remain  suspended  for  from  si.x  to  six- 
teen days,  according  to  the  season,  ten  to  fourteen  being  the  most  com- 
mon. French  had  two  chrysalids  change  to  butterflies  in  Auoust,  after 
twenty-seven  and  tliirty-nine  days,  while  their  comrades  changed  in  fifteen 
and  sixteen  days,  and  his  general  experience  in  Illinois  showed  a  range  of 
from  fourteen  to  twenty-four  days.  Boll  mentions  one  interesting  chrysa- 
lis from  catcrjiillars  of  187.5,  which  did  not  give  the  imago  until  April, 
1877! 

Life  history.  There  are  four  broods  of  this  butterfly  in  Florida,  accord- 
ing to  Comstock  and  Hubbard,  between  February  and  October ;  three  in 
northern  Texas,  according  to  Boll,  the  caterpillars  being  found  in  April 
and  May,  July,  and  September  and  October;  in  both  places,  as  in  the 
north,  the  chrysalis  hibernates.  At  the  northern  limit  of  its  distribution, 
there  are  two  broods,  the  butterflies  appearing  early  in  .Time  or  e^en  in  the 
last  week  of  May,  flying  throughout  June,  and  the  second  l)n)od  appearing 
again  at  the  end  of  July  ;  they  evidently   continue  to   emerge  from   the 
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chrysalis  throiiglioiit  Auiiiist.  are  laying  eggs,  to  judge  from  the  caterpil- 
lars touiul,  at  least  tiiroiighout  Aiiyiist,  aixl  llv  tiiroiiiihoiit  the  greater 
part  of  Septeml)i'r  and  even  into  Octoher ;  the  caterpillars  sometimes  do 
not  reach  chrysalis  until  the  middle  of  October.  The  whole  period  from 
egg  to  imago  in  a  single  season  may  be  as  many  as  sixty  or  as  few  as 
twenty  days. 

Late  in  August,  1883,  Mr.  II.  S.  Seagrave  discovered  on  the  under  side 
of  leaves  of  the  prickly  ash  in  the  Botanic  Garden,  Cambridge,  a  couple  oi' 
recently  hatched  larvae  of  this  species,  close  beside  their  egg-siiells.  Sub- 
sequently others  were  found  upon  the  same  tree,  and  some  of  them  reared 
to  maturity,  jiroducing  buttertlies  of  the  normal  size.  Later,  others  were 
found  in  diti'erent  stages  of  growth,  and  as  they  continued  to  appear  even 
to  the  time  of  frosts,  some  being  found  only  half  grown  on  leaves  which 
had  fallen  from  the  trees,  about  six  weeks  later  than  those  first  found, 
Mr.  Seagrave  thought  that  tlie  later  caterpillars  belonged  to  a  succeed- 
ing brood  ;  l>ut  this  can  hardly  be  the  case,  but  rather  later  individuals  of 
the  second  brood,  the  Ijutterfly  continuing  to  lay,  without  regard  to  the 
impossibility  of  her  progeny's  being  able  to  grow  to  maturity  ;  frosts  must 
here  as  elsewhere  kill  off  the  belated  caterpillars.  All  the  later  caterpil- 
lars which  Mr.  Seagrave  reai-ed  produced  much  undersized  butterflies. 

Habits  and  flight  of  the  butterfly.  On  alighting,  the  butterfly  rests 
on  the  upper  side  of  leaves,  witii  spread  wings  (Wittfeld).  "The  con- 
trast," says  Gosse,  "between  the  prevailing  colours  of  the  upper  and  under 
surface  is  very  observable,  as  the  insect  floats  carelessly  along,  slowly  flap- 
ping its  voluminous  wings,  or  rests  half  expanded,  to  sip  the  slushy  mud 
in  the  stable-yard  ;  when  it  has  a  magnificent  appearance."  According  to 
Doubleday,  it  "alights  on  the  ends  of  projecting  branches  or  on  a  project- 
ing dead  twig,  sitting  with  its  wings  expanded,  drooping,  as  we  set  Lepi- 
deptera  in  England,  or  rather  more  so  than  we  conunonly  depress  them. 
...  I  never  saw  it  close  its  wings  over  its  back."  Its  strong  flight  makes 
it  diflEicult  to  capture,  according  to  Grote,  and  DeGarmo  writes  that  it  "is 
a  very  vigorous  insect,  with  a  strong,  steady  stroke  of  wing,  more  like  the 
flight  of  a  bird  than  any  other  variety  about  here"  ;  and  Uhler  speaks  of  it 
as  "sailing  with  dignified  beauty  in  the  country  about  Hagerstowu,  Md." 

Protection.  The  protective  colors  of  the  caterpillar  and  chrysalis  have 
been  alluded  to  above,  as  well  as  the  odor  of  the  osmatcria  of  the  caterpil- 
lar. "No  birds  attack  it,"  writes  Dr.  Neal,  "though  often  exposed. 
The  shrike,  that  is  almost  omnivorous,  will  not  touch  it,  nor  will  the  bee 
martin  nor  the  mocking  bird."  From  fifty  odd  caterpillars  found  by  Mr. 
Beutenmiiller,  near  New  York,  not  one  was  parasitized. 

Enemies.  Yet  it  finds  foes  enough,  and  perhaps  the  northern  locality- 
may  account  for  the  immunity  noted  by  Mr.  Beutenmiiller.  Hubbard 
writes  : — 
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A  Tacliina  fly,  with  a  hairy  body,  and  soinewliat  lari^er  tliati  a  common  house-fly, 
wliicli  it  superflcially  rosi-mblcs,  attacks  the  catei-pillai-s  wlieii  partly  grown,  and 
deposits  111)011  each  several  elongate,  oval,  white  eggs;  these  hatch  maggots,  which 
penetrate  the  sliin  of  their  host  and  feed  upon  its  body-contents,  eventually  killing  the 
worm.  The  tachluized  caterpillar  usually  attempts  to  pupate,  but  strength  fails  and 
it  dies  suspended  iu  its  silken  loop.  The  parasitic  maggots  eat  their  way  out  and  drop 
to  the  ground,  in  which  they  form  oval  puparia.  They  emerge  as  flies  in  twelve  or 
fifteen  days,  or,  if  the  season  is  far  advanced,  remain  in  the  ground  during  the  two  or 
three  months  of  winter,  and  issue  with  the  return  of  warm  weather  in  February. 
From  four  to  eight  flies  are  bred  from  a  single  Orange  Dog.  [He  also  adds  :]  From 
the  chrysalis  there  sometimes  issues,  instead  of  the  butterfly,  a  four-winged  fly. 
This  parasite  [Chalcis  robusta]  is  a  large  and  handsome  member  of  a  family,  the 
Chalcididae,  composed  for  the  most  part  of  minute  forms.  It  is  8.1  mm.  (3-10  inch) 
long;  In  color  black,  with  golden-yellow  legs.  The  posterior  thighs  are  swollen  and 
adorned  with  an  oblique  band  of  black  across  the  middle.  The  \ving.s  are  smoky. 
The  head  and  thorax  are  very  coarsely  punctured,  and  clothed  with  short,  goldeu  hairs. 
The  fly  in  quitting  its  host  makes  a  large,  round  hole  in  the  side  of  the  chrysalis.  All 
the  specimens  obtained  emerged  in  June  or  July  from  pupae  of  the  second  brood. 
There  can  be  no  doubt  that  this  parasite  would  in  case  of  undue  multiplication  of  the 
Orange  Dog  become  an  efficient  check  upon  its  increase.  At  present,  however,  it  is 
somewhat  rare  (Ins.  orange,  1.39). 

Pteromalus  vanessae  (89  :  3)  lias  also  beeu  bred  from  this  insect  by  A.  H. 
Miindt  iu  Ohio  and  AV.  H.  Edwards  iu  AVest  Virginia,  together  with 
Heuiiteles  huuieralis,  which  is  a  parasite  of  this  enemy.  Finally  Dr.  Neal, 
writing  from  Florida  in  1883,  says,  "The  Mutilla  (cow  ant)  tliis  year  has 
nearly  cleared  my  trees  of  the  cre-sphontes  ;  it  snips  out  a  piece  from  the 
abdominal  ring,  takes  a  sip  of  the  fluid,  and  then  tiie  'sugar-ants'  finish 
the  work.'" 

Desiderata.  Whetlicr  the  northern  leap  of  this  insect  is  a  permanent 
acquisition  or  not,  or  whether  its  northern  boundary  is  an  ever  fluctuating 
one,  is  an  interesting  question  to  determine.  Whenever  it  appears  in  new 
localities  it  should  be  noted,  and  when  it  disappears  record  is  equally 
worthy.  Where  and  how  is  the  change  made  from  two  to  three  and  to 
four  broods  in  the  season  ?  What  is  the  meaning  of  the  long  continuation 
of  some  chrysalids?  Do  they  tend  to  combine  butterflies  of  distinct 
broods  ?  The  habits  and  postures  of  the  butterfly  are  insufliciently  known 
and  the  dipterous  parasite  undetermined.  Has  the  butterfly  any  special 
means  of  protection,  through  odor  or  any  other  thing?  So  large  and  strik- 
ing a  butterfly  would  seem  to  be  more  than  ordinarily  in  need  of  it. 

LIST   OF  ILLUSTBATIONS.—HERACLIDEtS  CBESPHONTES. 

General.  Chrysalis. 

PI.  27,  fig.  2.    Distrilmtion  in  North  America.  VI  85,  fig.  8.    Colored. 
89 :  3.    Pteromalus  vanessae,  a  parasite.  9, 10.    Outlines. 

Efff/.  Imago. 

PI.  66,  fig.  3.    Plain.  PI.  14,  fig.  12.    Male,  both  surfaces. 

68:19.    Micropyle.  35:21-23.   Male  abdominal  appendages. 

Caterpillar.  41 :  4.    Neuratiou. 

PI.  73,  fig.  1.    Caterpillar  at  hirth.  57:3.    Side  view,  with  head  and    ap  pen 

76 : 1'i.    Mature  caterpillar.  dages  enlarged,  and  details  of  the  structure 

79:62-66.    Front  view  of  head,  stages  i-v.  of  the  legs. 
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PAPILIO    LINNE. 

Papilio    Linn.,    Syst.    nat.    10th    ed.,    i:  4,58  Amaryssus  Dalm.,  Vctensk.    Acad,    handl., 

(no8)».  xxxvii:CO,  8.5  (1816). 

Pieris(pars)Schrank,Faun.boica,ii,  1:152.160  .Jasioniades      (pars)       Hiibu.,     Verz.      bek. 

(ISOl).  schmett.,  83(1816). 

Princeps  Hiibii.,  Tent.,  1  (1806). 

Maiiposilla  que  vas  volando 
Eiitri'  his  lloros  de  cste  jardiii, 
Que  iiiqiiiotii  vagas  acanciando 
Rojos  claveles,  bianco  jaziiiin. 

Deja  que  mire  tus  alas  bcllas 

Y  saque  de  ellas, 

El  polvo  de  oro  lindo  y  sutll, 
Que  encanto  presta,  que  d&  hormosura 
A  tus  colores,  a  tu  figura, 
Como  las  auras  al  fresco  abril. 
No  desdeflosa  mi  lado  dejes, 
Que  aunque  te  alejes, 
Tras  tu  belleza  siempre  he  de  ir, 
Cu&l  tras  las  ondas  va  el  pececillo, 
Tras  del  diamante  su  puro  brillo, 

Y  tras  del  cielo  su  azulzafir. 

CORTAZAR. 

Imago  (57  :  2).  Head  large,  clothed  with  not  very  long,  erect  hairs,  longest  just  in 
front  of  the  antennae,  very  short  posteriorly.  Front  somewhat  tumid,  a  very  little 
protuberant  down  the  middle  below,  the  greater  portion  projecting  a  little  beyond  the 
front  of  the  eyes  though  but  slightly  above  the  middle;  slightly  depressed  above,  the 
lateral  carinae  wanting ;  below  the  antennae  the  front  is  fully  as  high  as  broad  and  of 
about  the  width  of  the  eyes  on  a  front  view ;  upper  border  projecting  very  n.arrowly 
between  the  antennae,  where  also,  as  a  little  below,  there  is  a  slight,  longitudinal, 
median  sulcation  and  two  faint  ridges  run  at  right  angles  to  each  other  in  front  of  and 
p.artially  limiting  the  antennal  pits ;  lower  border  broadly  rounded.  Vertex  a  little 
tumid,  slightly  protuberant  behind  in  the  middle,  forming  a  very  broad,  rather  low, 
transverse  ridge,  the  middle  third  of  which  is  straight  and  transverse,  the  outer  thirds 
with  broadly  rounded  tips  directed  angularly  forward ;  the  portion  in  front  is  very 
slightly  tumid,  separated  by  a  rather  distinct  sulcation  from  the  ridge,  but  connected 
directly  with  the  front.  Eyes  rather  large  and  very  full,  naked.  Antennae  inserted 
with  their  anterior  half  in  the  middle  of  the  summit,  separated  by  a  slender  ridge  only 
scarcely  broader  than  the  thickness  of  the  crust  of  the  second  antennal  joint;  a  little 
longer  than  the  abdomen,  composed  of  thirty-four  joints  a  little  constricted  at  their 
bases  on  the  inner  side,  the  apical  ten  forming  a  triquetral  club,  the  angles  of  which 
are  rounded  and  the  outer  surface  a  little  hollowed ;  club  from  two  and  a  half  to 
three  times  as  broad  as  the  stalk  and  four  or  five  times  as  long  as  broad,  increasing 
very  gradually  in  size  so  that  the  inner  limit  of  the  club  is  indefinite,  the  third  and 
fourth  from  the  tip  largest,  the  last  two  joints  forming  a  well  rounded  apex,  the  last 
joint  being  very  small  indeed,  instead  of  rather  large,  as  in  the  other  native  genera  of 
Papilioninae ;  inner  edge  slightly  serrate.  Palpi  very  minute,  rather  stout,  reaching  the 
middle  of  the  front  of  the  eye,  heavily  beset  with  scales  and  fringed  with  not  very 
long  hairs  curving  strongly  upward. 

Prothoracic  lobes  obsolete.  Patagia  very  small,  flat,  scarcely  three  times  as  long  as 
broad,  the  base  forming  an  elongated  oval,  the  apical  half  a  nearly  equal  posterior 
lobe,  half  as  broad  as  the  base,  slightly  constricted  in  the  middle,  curved  a  little  out- 
ward, the  apex  well  rounded. 

Fore  wings  (40 :  1)  twice  as  long  as  broad,  the  costal  margin  very  slightly  irregular 

•  I  have  elsewhere  given  my  reasons  for  plied  here.  See  above,  pp.  390-391  and  also 
thinking  that    this  name   should  not  be  ap-      Proc.  Amer.  acad.  arts  so.,  x :  238-240. 

Ifi9 
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near  the  base,  the  basal  three-fourths  very  broadly  convex,  the  apical  fourth  curved  a 
little  more  strongly  especially  in  the  ?  ;  outer  margin  very  broadly  and  slightly  sinu- 
ous, having  a  general  direction  at  right  angles  to  the  apical  part  of  the  costal  margin, 
the  angle  rounded  off,  the  inner  margin  straight,  very  slightly  and  broadly  eniargi- 
nate  in  the  middle,  the  outer  angle  well  rounded  off.  First  superior  branch  of  subcostal 
nervure  arising  just  beyond  (61 :  15  J'),  or  just  before  (61 :  10  ?  )  the  middle  of  the 
outer  two-thirds  of  the  upper  margin  of  the  cell,  the  second  a  little  more  (,J)  or  a 
little  less  ($)  than  half  way  from  this  to  the  apex  of  the  cell,  the  third  at  the  apex, 
and  the  fourth  scarcely  less  ((J)  or  a  little  more  (?)  than  one-third  the  distance  from 
the  apex  of  the  cell  to  the  outer  border ;  cell  a  good  deal  more  than  half  as  long  as  the 
wing  and  nearly  three  and  a  half  times  longer  than  broad.  At  the  origin  of  its  fourth 
branch  the  median  nervure  is  raised  above  the  continuation  of  its  basal  half  by  rather 
more  than  the  width  of  the  last  median  interspace  at  its  base;  cross  vein  connecting 
median  and  submedian  near  the  base  directed  straight  downward  until  close  to  the 
latter  anil  then  curved  outward. 

Hind  wings  with  the  costal  margin  greatly  shouldered  next  the  base,  the  angle 
rounded  off,  beyond  scarcely  convex  as  far  as  the  tip  of  the  costal  nervure,  where  it 
begins  to  curve  toward  tlie  outer  border  leaving  no  definite  angle ;  outer  border  con- 
siderably crenulate,  greatly  produced  in  the  median  region,  in  the  anterior  half  of  the 
wing  curving  quite  regularly,  fullest  in  the  lower  subcostal  region  in  the  ?  ,  in  the  upper 
subcostal  region  in  the  $  ,  but  directed  at  a  very  broad  angle  with  the  costal  margin  and 
at  nearly  as  broad  an  angle  with  tlie  posterior  half  of  the  border,  which  is  slightly 
concave,  except  in  bearing  at  the  tip  of  the  upper  median  nervule  a  very  long  equal 
expansion,  rounded  at  the  tip  and  fully  four  times  as  long  as  broad;  jnst  before  the 
middle  of  the  medio-submedian  interspace  it  suddenly  recedes  with  a  rounded  angle 
for  a  considerable  distance  and  then  resumes  its  former  course;  inner  border  narrowly 
folded,  a  very  little  concave,  the  angle  rounded  off.  Subcostal  nervure  nearly  straight 
between  the  bases  of  the  first  two  nervules ;  vein  closing  the  cell  slightly  shorter  than 
that  uniting  the  bases  of  the  second  and  third  median  nervules. 

Fore  femora  as  long  as  (  ?  )  or  much  shorter  than  (^)  the  fore  tarsi,  the  tibiae  about 
five-sixths  the  length  of  the  tarsi ;  middle  femora  and  tarsi  of  equal  length,  the  tibiae  as 
long  as  (  9  )  or  somewhat  shorter  than  (jj)  they  ;  the  three  principal  parts  of  the  hind 
legs  eitlier  of  nearly  equal  length,  the  femora  a  very  little  shorter  (  ?  )  ;  or,  increasing 
rather  regularly  in  length  outward,  the  tarsi  fully  a  third  longer  tlian  the  femora  {$)  ; 
hind  femora  either  equal  to  the  fore  femora  and  about  flve-sevenths  the  length  of  the  mid- 
dle femora  {$) ;  or,  equal  to  the  middle  femora  and  a  little  longer  than  the  fore  femora 
(  9 ) ;  hind  tibiae  scarcely  longer  than  the  middle  tibiae  and  a  quarter  (<?)  or  a  half 
(?)  longer  than  the  front  tibiae ;  middle  and  hind  tarsi  of  about  equal  length  and  more 
than  a  fifth  longer  than  the  front  pair.  Femora  scarcely  fringed  with  short,  delicate 
hairs.  Tibiae  armed  beneath  on  either  side  with  a  row  of  rather  infrequent,  small  and 
rather  slender  spines ;  on  either  side  above  with  a  double  row  of  similar  spines  and  at 
tip  with  a  pair  of  equal  or  almost  equal,  very  long  and  very  slender  spines.  First  joint 
of  tarsi  equal  to  the  second,  third  and  half  the  fourth  together,  the  third  and  fourth 
equal  and  slightly  shorter  than  the  second  and  fifth,  which  are  equal;  joints  armed  on 
either  side  beneath  with  a  row  of  very  short  and  rather  slender  and  frequent  spines, 
the  apical  ones  of  each  joint  and  three  or  four  scattered  along  the  inner  row  of  the 
basal  joint  a  little  longer;  above  chanelled  slightly  along  the  inner  side  and  there 
devoid  of  scales,  but  still  furnished  with  four  rows  of  smaller,  almost  recumbent  scales, 
those  on  the  outer  side  but  vaguely  traced  ;  claws  very  long  and  slender,  compressed, 
slightly  but  sharply  heeled  l)eneatli  at  the  very  base,  the  basal  three-quarters  of  the 
inner  edge  straight,  the  upper  very  broadly  convex,  the  apical  fourth  tapering  to  a 
delicate  point  and  curved  somewhat  strongly  downward;  paronychia  and  pulvilli 
wanting. 

Abdomen  with  the  second  segment  of  the  male  only  a  little  longer  than  the  first  and 
equal  to  the  third;  beyond,  the  segments  decrease  slightly  in  length,  the  middle  of  the 
dorsum  of  the  eighth  developing  a  posterior  hook  as  long  as  Itself,  broadly  expanding 
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biisowanl,  tlii^  part  beyond  rather  stout,  its  extremity  subspatulate.  Valves  elon<;ate 
triangular  with  rounded  angles,  bi-oadest  beyond  the  middle,  much  longer  than  broad, 
armed  within  by  an  inferior,  straight,  corneous  rod,  bearing  on  its  apical  half  minute 
denticulations. 

Bgg.  Nearly  globular  but  slightly  broader  than  high  by  the  truncation  of  the  base, 
showing  no  depression  above,  smooth  and  glistening,  the  granulation  of  the  surface 
being  almost  invisible. 

Caterpillar  at  birth.  Body  subcylindrical,  a  little  angulated  at  the  lateral  line,  a 
little  tumid  on  the  thoracic  and  first  and  second  abdominal  segments,  very  slightly 
attenuated  behind.  There  is  a  subdorsal  row  of  small  papillae,  minute  on  the  abdo- 
men, one  to  a  segment,  bearing  short  hairs;  there  is  also  a  supralateral  row  of  tuber- 
cles, one  to  a  segment,  each  surmounted  by  conical  warts  beset  with  whorls  of  six  to 
eight  liristles,  those  of  opposite  sides  at  right  angles  to  each  other,  and  a  central  longer 
one.  On  the  first  thoracic  segment  there  is  a  small  acessory  tubercle  at  the  postero- 
Interior  base  of  the  one  mentioned  ;  there  is  also  a  suprastigmatal  row  of  small  com- 
pound warts  bearing  bristles,  one  longer  than  the  rest,  an  infrastigmatal  row  of 
clustered,  low,  broad  tubercles  each  surmounted  by  a  small  wart  bearing  a  bristle,  and 
a  ventrostigmatal  series  of  numerous  bristles  to  a  segment ;  a  few  hairs  are  scattered 
irregularly  over  the  surface  seated  on  very  minute  warts. 

Mature  caterpillar.  Head  small,  broadest  at  the  upper  extremity  of  the  ocellar 
field,  fully  as  broad  as  high;  a  little  full  and  well  rounded  next  the  ocellar  field, 
beneath  nearly  straight;  above  the  broadest  point  tapering  a  little,  with  a  slight  curve 
to  form  rather  a  high  dome,  which  is  interfered  with  by  the  considerable  depression 
of  the  middle  suture  at  the  .summit,  le.aving  either  half  a  little  v.aulted  and  yet 
slightly  depressed  on  top.  Head  considerably  deepest  at  its  broadest  point,  the  front 
highly  appressed,  sutures  a  little  impressed;  covered  with  minute,  irregular,  trans- 
verse, impressed  lines,  and  abundantly  and  pretty  uniformly  supplied  with  exceed- 
ingly short,  delicate  hairs,  arising  from  scarcely  perceptible  wartlets;  triangle  small, 
as  broad  as  high,  scarcely  reaching  more  than  two-fifths  way  up  the  front.  Antennae 
with  the  first  and  second  joints  together  forming  a  very  broad,  slightly  elevated  dome, 
the  third  slender,  fully  twice  as  long  as  broad,  equal  and  cylindrical ;  fourth  very  minute. 
Ocelli  six  in  number,  three  arranged  in  a  scarcely  curving  row,  its  convexity  forward 
and  a  very  little  downward,  at  about  equal  distances  apart,  a  fourth  below  the  third, 
counting  from  above,  being  midway  between  the  first  and  fourth  and  on  a  line  with 
them,  a  fifth  directly  behind  and  scarcely  above  the  first,  and  as  near  it  as  the  first  is  to 
the  second;  and  the  sixth  behind  the  second,  at  equal  distances  from  the  first  and  third 
and  at  scarcely  a  less  distance  from  the  second;  all  hemispherical  and  of  nearly  equal 
size,  but  the  fifth  and  sixth  a  little  less  prominent.  Labrum  moderately  large,  pretty 
broad,  the  front  margin  very  deeply  and  angularly  excised.  Mandibles  pretty  large, 
stout  and  broad,  tumid,  the  edge  straight,  sharply  but  not  very  deeply  dentate  above, 
smooth  below.  Maxillary  palpi  very  small,  the  penultimate  joint  scarcely  longer  than 
broad,  the  last  very  small.  Spinneret  rather  small,  scarcely  tapering,  moderately 
long,  recumbent. 

Body  large  and  plump,  largest  on  the  third  thoracic  segment,  tapering  rapidly 
forward,  the  first  thoracic  segment  being  scarcely  more  than  half  the  diameter  of 
the  third,  and  more  gradually  backward,  the  last  abdominal  segment  being  fully  as 
large  as  the  first  thoracic ;  the  segments  are  very  slightly  arched ;  there  is  an  incon- 
spicuous laterodorsal  row  of  suppressed  warts,  and  the  body  is  covered  abundantly 
but  not  profusely  with  infinitesimal  warts,  each  bearing  an  exceedingly  short,  delicate 
hair.  In  the  earlier  stages  the  body  is  furnished  with  tubercles,  which  become  pro- 
portionally smaller  in  every  stage ;  in  the  fourth  stage  they  are  arranged  as  follows  : 
a  subdorsal  series  of  conical  warts  on  the  second  and  third  thoracic  segments  placed 
centrally;  a  laterodorsal  series  of  tubercles  bearing  thorny  wartlets,  placed  centrally 
on  the  thoracic,  and  first  to  ninth  abdominal  segments,  those  of  the  thoracic  segments, 
and  especially  the  hinder  two,  twice  as  long  as  the  others ;  on  the  first  thoracic  segment 
A  pair  of  supralateral  tubercles  like  those  of  the    laterodorsal  series,  but  as  large 
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as  the  thoracic  ones,  and  placed  anteriorly  on  the  first  thoracic  segment ;  and  finally 
a  laterostiginatal  series  of  minute,  spiny  tnbercles,  placed  centrally  on  the  thoracic 
and  first  to  ninth  abdominal  segments,  becoming  stigraatalon  the  first  thoracic  segment. 
Osmaterinm  having  the  main  stem  rather  short,  appressed  and  broad,  about  half 
as  long  as  the  forks,  the  latter  diverging  at  about  a  right  angle,  curving  a  little  back- 
ward and  tapering  to  the  tip.  Spiracles  very  small,  scarcely  twice  as  long  as  broad. 
Legs  stout  and  large  at  base,  beyond  rather  slender,  a  little  appressed,  the  claws  mod- 
erately large,  considerably  curved,  tapering,  a  little  heeled  at  the  base.  Prolegs 
stout,  short,  scarcely  tapering,  the  ventral  ones  armed  at  tip  with  about  fifty  liook- 
lets  arranged  in  a  triple  row,  straight  for  most  of  its  course,  curved  at  its  ends;  the 
hooklets  have  an  exceedingly  long,  equal  base  imbedded  in  the  integument,  the  exposed 
end  being  short  and  stout,  thickened  and  then  tapering,  strongly  curved  and  bluntly 
pointed. 

Chrysalis.  Body  moderately  uniform,  subcylindrical,  tapering  posteriorly  ;  angular 
prominences  mostly  confined  to  the  front,  throughout  somewhat  rugulose;  the  abdo- 
men occupies  a  little  less  than  two-thirds  of  the  body.  Viewed  from  above,  the  body 
is  slightly  wider  at  the  third  abdominal  segment  than  at  the  basal  wing  tubercles,  the 
line  between  them  slightly  bent  inward  at  tlie  girt;  behind,  the  body  tapers  very  regu- 
larly ;  in  front  it  tapers  very  rapidly  with  a  slight  concavity  as  far  as  the  anterior 
extremity  of  the  mesothorax  and  then  continues  nearly  parallel  to  the  base  of  the 
ocellar  prominences.  Viewed  laterally,  the  prothorax  is  a  little  tumid  above,  the 
general  slope  being  about  equally  upward  and  backward,  and  inclined  at  an  angle  of 
about  65°  with  the  front  of  the  lower  surface;  the  front  of  the  mesothorax  in  advance 
of  the  tubercle  is  nearly  perpendicular,  behind  it  nearly  horizontal,  but  sloping  slightly 
downward  and  a  little  convex ;  the  first  four  segments  of  the  abdomen  are  straight 
and  horizontal,  the  succeeding  ones  curved  regularly  and  roundly  downward.  Under 
surface  in  front  of  the  base  of  the  wings  nearly  straight,  beyond,  as  far  as  the  tip  of 
the  wings,  considerably  arched,  but  not  quite  regularly,  being  bent  somewhat  beyond 
the  middle ;  the  abdominal  segments  beyond  are  slightly  concave,  beneath  tapering 
regularly  as  above;  transversely  the  abdomen  is  strongly  arched  above,  more  strongly 
posteriorly  than  anteriorly,  nearly  fiat  beneatli.  Surface  of  the  head  fiattened  above, 
with  a  pair  of  minute  rounded  warts  in  the  middle  at  the  extreme  base  of  the 
antennae;  beneath  flattened,  a  little  prominent  in  the  middle.  Ocellar  prominences 
pretty  large,  rugulose,  especially  the  edges,  trigonate-pyramidal,  the  edges  carinate, 
divaricate  but  slightly,  being  nearly  parallel,  the  front  carina  extending  in  a  straight 
course  to  the  junction  of  the  tongue  and  antennae,  and  a  little  and  rather  suddenly 
prominent  just  below  the  middle;  the  inner  carina  irregular,  scarcely  receding,  and 
more  or  less  minutely  notched  on  its  apical  half,  suddenly  receding  on  its  basal 
half,  with  a  minute  tubercle  at  the  base  and  the  front  of  the  head  between  narrow  and 
somewhat  broadly  concave ;  the  superior  carina  is  pretty  strongly  rounded  on  the 
head  and  extends  more  or  less  distinctly  to  the  hindmost  portion  of  the  prothorax. 
The  prothorax  is  channeled  along  the  middle  line,  the  channel  enlarging  posteriorly, 
the  sides  pretty  deeply  hollowed  posteriorly.  Mesothorax  quite  tumid  throughout,  but 
particularly  in  front,  furnished  close  to  the  front  with  a  rather  large,  abrupt,  sub- 
trigonate,  rugulose  tubercle,  directed  forward  and  a  little  upward,  scarcely  tapering, 
rather  broader  than  high,  the  anterior  edge  coarse,  the  posterior  pair  extending  not 
very  distinctly  over  the  tumid  mesothorax,  diverging  somewliat,  nearly  to  the  pos- 
terior border.  The  basal  wing  tubercles  are  rather  broadly  and  not  greatly  prominent, 
surmounted  by  a  rugulose,  transverse,  curving  ridge,  giving  it  a  subtrigonate  appear- 
ance; the  ridge  upon  the  side  of  the  body  is  not  very  prominent,  well  rounded, 
following  the  upper  edge  of  the  wing  as  far  as  the  third  abdominal  segment,  beyond 
following  the  stigmatal  line  to  the  base  of  tlie  fifth  segment,  where  it  terminates, 
being  a  little  prominent  on  tlie  posterior  portion  of  the  second  and  third  segments ; 
there  is  an  indistinct  laterodorsal  ridge  over  the  whole  of  the  abdomen,  made  con- 
spicuous by  small,  somewhat  compressed,  papillose  tubercles,  highest  posteriorly, 
situated  on  the  metathorax  and  the  fourth  to  seventh  abdominal  segments,  the   first 
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and  last  smaller  than  the  otliers,  that  i)f  the  mctatliorax  not  compressed;  there  is 
also  a  lateroventral  ridge  becomin";  conspicuous  and  even  sliarp  posteriorly.  Preanal 
button  limited  laterally  by  a  pretty  strongly  impressed,  curving  line,  in  front  termi- 
nating in  a  pair  of  closely  approximated,  very  small,  appressed,  recumljent,  rounded 
tubercles.  Creniaster  transversely  (piadrilaterai,  considerably  broader  beneath,  its 
edge  in  continuation  of  tlie  aljdomiiml  enrinae,  its  sides  tiat  or  sliglitly  liollovved, 
especially  above;  viewed  from  aI)ove,  a  little  longer  tlian  its  greatest  breailth,  tapering 
in  regular  continuation  of  tlie  alnlomen,  abruptly  and  consideral)ly  truncate,  tlie  apex 
having  the  sliape  of  the  transverse  cut,  tlie  field  of  anal  lioolvlets  transverse,  twice  as 
broad  as  long,  ovate.  Hoolilets  as  in  Enphoeades,  but  the  lateral  expansions  of  the 
apical  cup  are  sharply  pointed. 

This  genus,  tolerably  rich  in  species,  is  widely  distributed  over  the 
northern  hemisphere  and  represented  in  about  equal  numbers  in  the  Old 
and  New  World.  Like  Jasoniades,  but,  I  believe,  imlike  any  other  genus 
of  swallow-tails,  it  is  confined  to  temperate  regions  or  to  elevated  parts  of 
the  tropics.  In  the  north  of  the  Old  World,  the  limits  of  the  genus,  which 
stretch  fi-om  ocean  to  ocean,  are  found  between  the  Tropic  of  Cancer  and 
60^  N.  Lat.  ;  that  is,  they  comprise  almost  the  whole  north  temperate 
zone.  It  also  reappears  beyond  the  tropics,  in  Australia.  In  the  New  World 
it  occupies  the  whole  northern  continent,  including  the  larger  Antilles, 
excepting  north  of  a  line  connecting  the  middle  of  Newfoundland  with  the 
mouth  of  the  river  Yukon  in  Alaska  and  extends  southward  over  the  west- 
ern part  of  northern  South  America  as  far  as  the  equator,  although  here 
probably  limited  to  elevated  country.  A  northern  species  nearly  reaches 
the  upper  confines  of  New  England,  while  another,  which  is  widely  spread 
over  the  continent,  occurs  thfougtiourour  territory. 

Tlie  butterflies  of  this  genus  are  among  the  smaller  of  swallow-tails  and 
bear  a  moderately  long,  equal  or  tapering,  never  spatulate  tail  on  either 
hind  wing.  The  genus  is  peculiar  among  our  native  .swallow-tails  for  the 
length  of  the  fore  tibiae  and  the  nearly  equal  division  of  the  hind  legs  of 
the  female  into  femur,  tibiae  and  tarsi.  The  upper  surface  of  the  wings  is 
black,  sometimes  dusted  witii  yellow  scales  and  bears  a  marginal  series  of 
yellow  spots,  circular  on  the  fore  wing,  lunate  on  the  hind ;  crossing  both 
wings  is  a  series  of  more  or  less  connected  yellow  spots,  forming  a  nar- 
rower or  broader  band,  always  broader  and  further  removed  from  the  outer 
margin  on  the  hind  wing  than  on  the  front ;  the  fore  wing  often  has  in 
the  cell  one  or  two  transverse  bars  of  varying  width  and  the  hind  wing  a 
brio-ht  colored  ocellus  at  the  anal  angle  ;  the  apical  half  of  the  hind  wing  is 
also  often  dusted  with  blue  scales.  Beneath,  the  ground  color  is  less 
intense  and  the  markings  of  the  upper  surface  are  repeated,  the  yellow 
often  changing  to  orange. 

The  insects  are  single,  double  or  triple  Ijrooded,  wintering  either  as 
chrysalids  or  butterflies.  The  eggs  are  laid  singly  and  hatch  in  about  a 
week,  the  larvae  live  singly  and  exposed  on  wild  and  cultivated  Umbelliferae 
and  the  chrysalids,  unless  they  hibernate,  generally  hang  about  a  fortnight. 
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The  I)utterflie8  have  a  wilder  and  more  unsteady  flight  tlian  those  of  Iphi- 
clidea.  The  European  species  is  said  by  Meyer  Dlir  to  occur  in  Switzerland 
from  the  plains  nearly  to  the  height  of  5000  feet ;  the  southern  species 
of  the  New  World  are  probably  confined  to  elevated  regions. 

The  metamorphoses  of  several  species'are  known.  The  eggs  are  nearly 
spherical  and  about  a  millimetre  in  diameter;  the  juvenile  larvae  are  angu- 
lated,  a  little  tumid  on  some  of  the  anterior  segments  and  covered  with 
longitudinal  series  of  warty  tubercles  beset  with  whorls  of  little  bristles. 
Tliey  are  nearly  black,  with  a  saddle  of  white  across  the  middle,  and  this 
coloring  continues  through  several  moults,  differing  somewhat  in  different 
species. 

The  mature  caterpillars  are  cylindrical  and  nearly  equal  throughout, 
slightly  moniliform,  naked,  green,  transversely  striped  with  velvety  black 
bands  in  which  orange  spots  are  arranged  in  regular  longitudinal  series, 
and  they  are  thus  very  conspicuous  objects  ;  this  livery  is  usually  assumed 
with  the  foui-th  stage.  The  osmateria  are  perhaps  smaller  than  in  the  other 
New  England  genera. 

The  chrysalids  are  generally  greenish  brown,  more  or  less  streaked  with 
black,  and  are  thus  admirably  concealed  from  view  by  their  close  resem- 
blance to  the  dry  bark  of  the  twigs  on  which  they  may  transform.  In  form 
they  strongly  resemble  those  of  Jasoniades,  although  the  caterpillars  of 
the  two  genera  are  very  different. 


EXCURSUS  LII.  —THE  LA  W  OF  SUFFUSION  IN  BUTTERFLIES. 

Wie  Jer  Schiuetturliiig  llattert  uiu  eiue  Blum' 
Am  zarten  Kelcli  zu  iiippen, 
So  flatterte  meiiie  Seele  stets 
Um  ihre  Rosenlippen. 

Heine.— Der  Tannhauser. 

Once  iu  a  while  the  collector  in  a  well  gleaned  field  is  startled  by  cap- 
turing a  butterfly  with  which  he  does  not  feel  that  he  is  acquainted.  It 
has  an  uncanny  look.  He  sees  at  once  what  it  is  like,  that  it  is  a  Vanessid 
perhaps,  or  iin  Argynnid  ;  but  then  he  knows  all  these  by  heart,  and  this 
is  surely  none  of  them.  "  A  variety,"  suggests  his  companion  at  the 
Entomological  Olub.  Yes  ;  but  who  ever  saw  such  a  variety,  and  of  what? 
How  blurred  and  streaked,  too,  it  looks. 

It  does  not  often  happen  to  a  collector  himself  to  meet  these  bizarre 
types  in  the  field  ;  but  when  found  they  are  sure  to  be  saved  ;  and  by  degrees 
the  collectors  in  one  locality,  by  comparing  notes,  may  discover  that  these 
sports  occur  in  many  species,  and  in  the  disturbance  of  their  markings 
follow  similar  lines  ;  iu  general  these  sports  have  been  aptly  termed  suffu- 
sions, and  it  is  the  law  of  suffusion  which  we  would  here  briefly  notice.     In 
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this  way  we  may  perliaps  prevent  tlie  description  of  such  forms  as  new  and 
independent  species,  as  lias  been  done  in  no  less  tlian  four  instances  with 
our  own  buttertiieti. 

A  little  study  of  any  one  of  these  forms  by  an  adept  will  quickly  determine 
to  what  species  it  belongs,  if  the  sj)ecimen  be  in  sufficiently  perfect  condition 
to  determine  the  structure  of  the  minuter  parts  ;  for  in  doubtful  cases, 
nowhere  more  than  here,  is  such  a  careful  examination  of  structural  details 
essential  as  is  uniformly  insisted  upon  in  the  present  work.  This  deter- 
mined, comparisons  with  the  typical  distribution  of  the  markings  may  be 
instituted.  It  will  then  be  seen  that  in  oreneral  the  term  suffusion  is  well 
chosen,  though  it  does  not  cover  all  the  elements  involved.  The  disguise 
of  suffusion  is  produced  by  the  blending  of  certain  colors,  especially  of 
black,  white,  or  silvery  tints,  which  are  normally  found  at  distinct  parts  of 
the  wing ;  usually  it  occurs  where  there  are  two  parallel  or  sub-parallel 
scries  of  markings,  following  in  general  the  same  course  as  the  outer  margin 
of  the  wing  :  there  may  be,  for  example,  two  pai-allel  series  of  white  spots 
normally  crossing  the  wing  in  the  middle  and  near  the  border ;  under  this 
disguise  of  sufftision,  the  whole  intervening  area,  in  the  interspaces  where 
the  spots  occur,  is  covered  or  shot  with  this  color,  generally  more  or  less- 
sprinkled  with  atoms  of  the  normal  ground,  producing  then  an  impure 
tint,  and  sometimes  obliterating  altogether  any  intervening  markings  of 
another  character. 

In  the  excursus  on  the  origin  of  the  diversity  of  ornamentation  in  but- 
terflies (pp.  510-519)  I  have  suggested  that  such  parallel  series  of 
markings  originated  in  a  single  marginal  shade,  and  if  the  grounds  for  such 
an  opinion  are  sound,  we  have,  possibly,  in  these  cases  of  suffusion, 
instances  of  reversion.  This  would  sufficiently  explain  an  otherwise 
puzzling  fact  that  when  these  sports  occur  they  take  definite  directions  and 
repeat  themselves  over  and  over  again.  Both  the  strigate  and  the  obso- 
lescent types  of  suffusion  may  thus  be  brought  under  a  common  law,  and 
where  the  sufftision  is  incomplete  or  imperfect,  the  different  forms  may 
readily  be  seen  to  be  only  relatively  extended  steps  in  a  single  direction. 
So  far  as  I  have  seen,  the  suffusion  shows  no  preference  for  the  upper  or 
under  surface  of  the  wings,  or  for  one  pair  of  wings. 

It  is,  perhaps,  due  to  the  fact  of  the  generally  more  complicated  diver_ 
eity  of  patterns  in  the  highest  family  that  we  find  this  phenomenon  relatively 
commoner  among  Nymphalidae  than  elsewhere.  I  have  sought  every 
possible  example  for  description  in  the  present  work  and  run  through  many 
cabinets  in  the  search  for  them,  and  the  collection  of  instances  here  brought 
together  is,  I  believe,  the  largest  ever  made  anywhere,  so  that  the  following 
figures  may  not  be  without  significance.  We  find  examples  of  suffusion  in 
thirteen  of  the  forty  Nymphalidae  described  in  the  body  of  this  work,  or, 
approximately,  in  one-third  of  the  species  ;  the  numbers  are  both  actually 
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and  relatively  less  both  in  the  Lycaenidae  and  Papilionidae,  there  being 
four  in  the  former,  or,  approximately  in  one  out  of  every  five  species,  and 
three  in  tlie  latter,  or  one  in  every  five  ;  while  in  the  Hesperidae  there  are 
but  two  instances  brought  to  light,  or  only  one  for  every  twenty-three 
species.  If  we  analyze  the  Nyniphalidae  more  closely,  we  find  the  cases, 
with  one  exception,  confined  to  the  Nymphalinae  and  distributed  as  follows, 
mentioned  in  the  order  of  their  relative  importance  :  Argynnidi,  five  out 
of  eight  species  ;  Melitaeidi,  three  out  of  five  species  ;  and  Vanessidi, 
four  out  of  thirteen  species. 

Here  it  may  be  observed  that  the  Argynnidi  and  Melitaeidi,  in  which 
the  relative  numl>er  far  exceeds  the  others,  are  more  than  almost  any  other 
tribes  of  butterflies,  characteristic  of  the  temperate  i-egions  of  the  earth  ; 
and  in  entire  keeping  with  this  fact  is  another,  that  examples  of  suffusion 
are  almost  exclusively  confined  to  the  temperate  zone  ;  that  this  is  not  due 
to  a  more  thorough  search  of  temperate  regions  is  clear,  because  from  no 
quarter  of  the  globe  are  butterflies  more  eagerly  sought  than  from  the 
tropics,  and  the  sutfusiou  of  butterflies  in  temperate  regions  is  sufticiently 
common  to  be  now  known  in  nearly  one-fifth  of  our  species  ;  I  have 
myself  seen  nearly  fifty  suffused  examples  of  our  common  Heodes  hypo- 
phlaeas. 

These  facts  point  to  cool  temperature  as  a  cause  for  such  phenomena, 
and  this  presumption  is  strengthened  by  the  relatively  frequent  occurrence 
of  suffused  specimens  in  the  Alps  of  Switzerland  and  in  spring  broods  of 
butterflies.  It  would  be  well  to  note  the  day  of  capture  and  elevation  of 
the  locality  in  every  known  case  of  suffusion  to  see  how  fairly  this  conclu- 
sion may  be  held  ;  and  to  learn  at  what  period  in  the  life  of  the  insect  the 
cold  must  be  present  to  effect  this  result.  In  experiments  of  the  applica- 
tion of  cold  to  chrysalids,  such  suffusions  have  been  artificially  produced, 
and  this  would  seem  to  point  to  this  as  the  direct  cause  ;  but  it  may  be 
that  cold  in  the  larval  period,  inducing  lethargy  and  so  insufficient  nour- 
ishment, may  be  equally  effective,  for  the  late  Mr.  Elliot  states  (Science, 
ii:353)  that  insufficient  food  given  to  caterpillars  of  Euvanessa  antiopa 
resulted  in  sports  which  varied  decidedly  in  the  direction  of  the  completely 
suffused  type  E.  a.  hygaeia. 

It  may  be  convenient  here  to  tabulate  the  species  of  our  own  fauna  in 
which  suffused  varieties  have  been  found  : — 

JSfymphalidae :  Polygonia  satyrus,  Euvanessa  antiopa,  Aglais  milberti, 
Vanessa  cardui ;  Speyeria  idalia,  Argynnis  cybele,  A.  atlantis,  Brenthis 
myrina,  B.  bellona ;  Phyciodes  tharos,  Cinclidia  harrisii,  Euphydryas 
phaeton;  Anosia  plexippus.  Lycaenidae :  Incisalia  irus,  Thecla  lipa- 
rops ;  Cyaniris  pseudargiolus  ;  Heodes  hypophlaeas.  Papilionidae: 
Eurymus  philodice  ;  Euphoeades  troilus,  Papilio  polyxenes.  Hesperidae: 
Epargyreus  tityrus  ;  Thymelicus  mystic. 
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PAPILIO    POLYXENES— The   black  swaUow-tail. 

[The  black  swallow-tail  (Gosse);  star-dotted  papilion   (Emmons);   parsley     butterfly  (Em- 
mons); Astcrias  butterfly  (Harris);  black swallow-tiiil  butterfly  (Mayuard).] 


Papilio  polyxenes  Fabr.,  Syst.  entom., 
444-445  (1775);  —  Jabl.,  Natursyst.  ins. 
schmett.,  ii :  253-260,  pi.  IS,  li;;.  1  (1784);— 
Abb..  Draw.  ins.  Ga.  Brit.  Mus.,  vi:6,  U^s. 
12,  13;  xvi:  19,  pi.  76  (oa.  1800);— Guudl.,  Eut. 
Cub.,  i:  136-138  (1881);— Auriv.,  Lep.  Mus. 
Lud.  Ulr.,  178  (1882). 

Amaryssiis  polyxenes  Soudd.,  Syst.  rev. 
Amer.  butt.,  45  (1S72). 

Frinceps  polyxenes  .SeudiV.,  Butt.,  304, 
fiss.  31,32, 190(1881). 

E'l'ies  trojanus  troilus  Drury,  111.  nat. 
hist.,  i:  22-23,  pi.  11,  li,!;s.3,  5  (1770). 

Fiipilio  troilus  (pars)  Cram.,  Pap.  exot., 
iii:  25-26,  176,  pi.  207,  fig.  A  (1782) ;— Jabl., 
Natursyst.  ins.  sohmett.,  ii:  242-2.52,  pi.  17, 
figs.  3-4  (1784) ;— Smith-Abb.,  Lep.  ins.  Ga., 
i:2,  pi.  1  (1797);- Bull.,  Cat.  Fabr.  Lep.,  249- 
250  (1869). 

Papilio  asterius  Cram.,  Pap.  exot,  iv: 
194-196.  pi.  385,  figs.  C.  D  (1782) ;— Esp.,  Ausl. 
schmett.,i:  47-49,  248-249,  pi.  11,  figs.  1-2,  pi. 
40  b,  fig.  6  (1801) ;— Poey,  Mem.  Soc.  ecou. 
H.ab.,  (2)  ii:  235  (1846);— M6n6tr..  Catal.  coll. 
entom.  Acad.,  ii :  99-100  (1857);  —  Streck., 
Cat,  Amer.  Macrolep.,  71-72  (1878);— Guudl., 
Zcitschr.  ges.naturw.,  Iii:  158  (1879). 

Euphoeades  asterius  Hiibn.,  Verz. 
schmett.,  83  (1816). 

Papilio   asterias   Fabr.,    Mant.  ins.,  ii :  2 


(1787);— Boisd.-LeC,  L6p.  am(!r.  sept.,  14-16, 
pi.  4,  figs.  1-4  (1833);— Boisd.,  Spec.  g6n.  Lep., 
1:332-334  (1836);  —  Westw.,  Drury  Exot. 
entom.,  i :  21-22,  pi.  11,  figs.  2,  3,  5  (1837);- 
Lucas,  L6p.  exot., 38-39,  pi.  20,  fig.  sup.  (1845); 
— D'Urb.,  Can.  nat.  geol.,  ii ;  220-223,  figs,  a,  b, 
pi.  3,  fig.  2-3  (18.57);— Harr.,  Ins.  inj.  veg.,  3d 
ed.,  263-266,  pi.  4,  figs.  4-7  ( 1862) ;  Entom. 
corresp.,  270-271  (1869);— Morr.,  Syn.  Lep.  N. 
Amer.,  5,  6  (1862) ;— Lintn.,  Proc.  entom.  soc. 
Pbilad.,  iii:  51  (1864);— Feld.,  Spec.  Lep.  hue. 
descr.,  27-75  (1804);—  H.  Edw.,  Pac.  coast 
Lep.,  10(ii:4)  (1873) ;— Pagenst.,  Verh.  uat.- 
med.  ver.  Heidelb.,  n.  f.,  i:  87-89  (1874);— 
Saund.,  Rep.  eut.  soc.  Out.,  1876:37-38,  fig.  8 
(1877); — Dewitz,  Arch,  uaturg.,  xliv,  i:4,  pi. 
1,  figs.  2-4  (1878);— French,  Rep.  ius.  111.,  vii: 
137-138  (1878) ;  Butt.  east.  U.  S.,  89-93,  figs. 
14-16  (1886);- Middl.,  Rep.  ins.  III.,  x:74 
(1881)  ;-Coq.,  ibid.,  173  (1881) ;— Edw.,  Pap., 
iii:  pi.  1,  figs.  1-3  (1883) ;— Fern.,  Butt.  Me.,  23- 
24  (1884);  —  Grub.,  Jen.  zeitschr.  naturw., 
xvii:  467-468,  pi.  7,  figs.  1-5(1884);  Pap.,  iv: 
84-85,  pi.  1,  figs.  1-5  (1884);- Tepp.,  Ent. 
amer.,  1:186-187  (1886);- Mayu.,  Butt.  N.  E., 
51,  pi.  6,  figs.  71,  71  a  (1886). 

Papilio  nigrescens  etc.  Pet.,  Gazoph.,  i:4, 
pi.  6,  fig.  12(1709). 

Figured  also  by  Glover,  111.  N.  A.  Lep.,  pi. 
1,  fig.  1  (5  figs.),  pi.  26,  figs.  5,  8  (ined.). 


Report  is  that  dame  Venus  on  a  day, 

In  spring  when  flowres  doo  clothe"  the  fruitfull  ground. 

Walking  abroad  with  all  her  nymphes  to  pl.iy. 

Bad  her  faire  damzels  flocking  her  arownd 

To  gather  flowers,  her  forhead  to  array : 

Emougst  the  rest  a  geutle  Nymph  was  found, 

Hight  Astery,  excelling  all  the  crewe 

In  courteous  usage  and  unstaiued  hewe. 

Who  beeing  nimbler  jointed  than  the  rest, 

And  more  UKlustrious,  gathered  more  store 

Of  the  fields  honour,  than  the  others  best. 

8vESS^vt..—Muiopotmos. 

. . .  clothing  all  the  crumbling  wall  of  stone. 

The  wild  j^rapes  show  their  purple  globes  of  wine  , 
The  butternies  hold  carnival  alone. 
And  brilliantly  their  iris  colors  shine, 
In  harvest  time. 

CoLLiEK. — In  Harvest  Time. 


Imago  (8 :  2,  3).  Head  covered  with  not  very  loua:,  black  hairs  and  a  little  shorter, 
yellowish  brown,  inconspicuous  scales;  at  the  back  of  the  head,  behind  and  outside  of 
the  antennae  there  is  a  small,  triangular  yellow  spot,  specked  with  black,  and  occa- 
sionally a  few  yellow  scales  at  the  summit  of  the  eye;  the  eyes  are  edged  narrowly 
behind,  nearly  to  their  summit,  with  pale  yellowish,  which  is  generally  inconspicuous 
and  often  wanting.  Antennae  blackish  brown  above,  the  tips  of  the  joints  paler, 
blackish  mahogany  brown  below,  specked  with  exceedingly  short,  fine  hairs,  the  club 
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velvety  black.  Palpi  black,  the  sides  of  the  basal  and  middle  joints  and  the  upper 
surface  and  tip  of  the  terminal  joint  furnished  with  pale  wliitish  yellovr  scales,  not  so 
long  as  the  black  ones  which  fringe  the  front,  but  which  are  sometimes  confined  to  tlie 
basal  joint.     Tongue  piceous. 

Thorax  black  above,  the  patagia  black;  a  small,  longitudinal,  Ijright  yellow  spot 
anteriorly,  one  on  either  side,  just  in  front  of  the  patagia,  and  just  behind  the  sim- 
ilarly colored  spots  of  the  head;  beneath  black.  Coxae  covered  with  velvety  black 
hairs ;  legs  all  black,  femora  with  short,  fine  black  hairs ;  tibiae  and  tarsi  pliimbeo- 
piceous ;  extremity  of  fore  and  middle  femora  and  basal  half  of  same  tibiae  occa- 
sionally with  a  few  yellowish  scales;  foliate  appendage  of  fore  tibiae  dark  yellowish 
brown  ;  spines  blackish ;  spurs  and  claws  dark  reddish  brown. 

Wings  above  lustrous  black,  tinged  almost  imperceptibly  with  dark  olivaceous. 
Fore  wings  with  a  submarginal  row  of  eight  roundish,  nearly  equal,  bright  straw  yel- 
low spots,  one  in  each  principal  interspace,  from  one-half  to  one-third  as  broad  as  the 
interspace,  distant  from  the  border  by  a  little  more  than  half  the  width  of  an  inter- 
space (a  little  nearer  on  the  lower  portion  of  the  wing),  the  lowermost  double;  paral- 
lel to  this,  and  about  midway  between  it  and  the  lower  outer  angle  of  the  cell  is  a 
transverse  series  of  larger,  similarly  colored,  wedge-shaped  spots  in  the  eight  lower 
interspaces,  the  uppermost  usually  broken,  the  inner  edges  powdery,  either  very  con- 
spicuous and  usually  growing  larger  downward  ((J),  or,  less  conspicuous  and  usually 
growing  smaller  downward  (  ? ) ;  in  the  uppermost  broad  subcostal  interspace  there 
is  a  yellow  spot,  often  inconspicuous,  midway  between  the  furcation  and  the  outer 
limit  of  the  spot  in  the  succeeding  interspace ;  and  the  costal  nervures  above  it  are 
occasionally  streaked  faintly  with  yellowish ;  the  outer  limit  of  the  cell  is  also  marked 
by  a  transverse  patch  of  yellow  scales  crossing  the  whole  of  it,  sometimes  reduced  to 
a  delicate,  nearly  indistinguishable  powdering;  the  central  third  of  the  space  between 
the  two  transverse  rows  of  spots  is  occasionally  powdered  delicately  with  bluish 
scales,  more  conspicuously  below  than  above,  and  sometimes  confined  to  the  median 
interspaces;  fringe  black,  interrupted  rather  broadly  with  slender  yellow  lunules  in 
all  the  interspaces,  more  broadly  below  than  above,  the  medio-submedian  interspace 
with  a  double  lunule.  Hind  winijs  with  two  similar  transverse  rows  of  yellow  spots 
crossing  the  wing :  the  submarginal  row  composed  of  high,  well-defined  lunules, 
nearly  as  broad  as  the  interspaces,  and  distant  from  the  margin  by  fully  half  the  width 
of  an  interspace,  the  innermost  transverse,  nearly  linear,  scarcely  curved ;  the  mesial 
row  crosses  the  wing,  either  just  beyond  the  extremity  of  the  cell  ( ? ),  or,  including 
the  extremity  in  the  middle  of  the  band  ($) ;  it  is  either  broad  and  conspicuous, 
forming  a  belt,  interrupted  only  by  the  black  nervures,  and  especially  those  of  the 
cell(^);  or,  formed  of  detached  spots,  not  so  conspicuous  as  the  submarginal  row 
and  often  almost  entirely  wanting  (  ?  ) ;  in  the  male  the  band  is  occasionally  only  a 
little  broader  than  the  submarginal  lunules,  and  is  then  limited  to  the  outside  of  the 
discoidal  cell,  but  usually  it  is  twice  as  broad,  its  interior  border  powdery,  running 
straight  or  nearly  so  from  the  costal  border,  three-flfths  the  distance  from  the  base,  to 
the  inner  border  at  more  than  three-quarters  the  distance  from  the  base ;  when  it  is 
confined  to  the  parts  outside  of  the  cell,  the  border  is  of  course  farther  removed  from 
the  base  and  is  also  curved,  not  straight;  the  exterior  border  is  better  defined  and 
more  irregular,  composed,  in  the  first  two  interspaces,  starting  from  the  costal  bor- 
der, of  a  bent  line,  whose  general  direction  is  parallel  to  the  interior  border,  in  the 
next  three  interspaces  of  a  more  or  less  sharply  zigzag  line,  the  general  efl'ect  of  which  is 
a  slightly  prominent  arch,  and  beyond  by  a  slightly  curving  line,  subparallel  to  but 
approaching  the  interior  border;  the  space  between  these  two  cross-bands  is  filled,  ex- 
cepting always  a  stripe  adjoining  the  bands,  with  a  powdering  of  caerulean  scales, 
more  profuse  basally  than  apically,  sometimes  mingled  with  a  few  yellow  scales 
aplcally,  either  conspicuous  and  forming  a  continuous  or  nearly  continuous  belt  (?), 
or  much  less  conspicuous,  detached  into  spots  and  sometimes  almost  entirely  wanting, 
especially  on  the  upper  half  of  the  wing  ( <? ) ;  at  the  anal  angle  is  a  pretty  large, 
nearly  circular,  reddish  orange  spot,  its  outer  third  or  half  pale  yellowish,  and  having 
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a  black  pupil  in  tlie  centre,  of  vari.able  size;  fringe  black,  interrupted  very  broadly  in 
the  interspaces  with  yellow  lunules,  which  extend  down  either  side  of  the  tail,  on  the 
inner  .side  nearly  or  quite  half  way  to  the  tip. 

Beneath  slightly  lighter  than  above,  especially  the  base  of  the  hind  wings,  which  are 
delicately  bnt  decidedly  suffused  with  a  slight  olivaceous  tinge.  The  fore  icings 
exhibit  an  exact  repetition  of  the  markings  of  the  upper  surface,  excepting  that  the 
submarginal  spots  are  slightly  larger  and  a  little  paler,  the  independent  spots  and 
streaks'  are  rather  more  distinct  and  extensive,  and  the  extra-mesial  row  of  spots,  or  at 
least  the  lower  ones,  are  faintly  or  even  considerably  suffused  with  orange;  in  the 
female,  these  spots  are  nearly  or  quite  as  large  and  distinct  as  in  the  male,  or  much 
more  so  than  on  the  upper  surface;  between  the  two  rows  of  spots  a  few  pale  yellow 
scales  are  occasionally  scattered  in  a  delicate,  feeble  row;  and  in  the  uppermost  broad 
subcostal  interspace,  directly  over  the  uppermost  spot  of  the  extra-mesial  row,  a  clus- 
ter of  such  scales  may  sometimes  be  seen.  The  same  may  be  said  of  the  hitid  loings, 
so  far  as  the  two  rows  of  spots  are  concerned,  with  the  following  exceptions;  the 
male  and  female  are  alike  in  the  character  and  extent  of  the  mesial  row,  the  female 
bearing  the  same  markings  as  the  male ;  in  the  female,  however,  the  interior  border 
seldom  extends  within  the  outer  limit  of  the  cell,  but  there  is  usually  a  spot  of  greater 
or  less  magnitude  in  the  cell,  at  the  extremity ;  in  both  sexes  these  spots  are  bright 
orange,  the  summits  of  the  upper  row  edged  with  pale  yellow,  and  they  are  separated 
from  each  other  a  little  more  widely  than  on  the  upper  surface ;  the  spots  of  the  sub- 
marginal  row  are  scarcely  lunular,  but  mostly  transverse  ovate,  the  upper  four  orange, 
edged  laterally  with  pale  yellow,  the  others  pale  yellow,  occasionally  tinged  slightly  in 
the  centre  with  orange ;  the  anal  spot  is  the  same  as  aljove ;  beyond  the  mesial  row  of 
spots  is  a  narrow,  nearly  uniform  band  of  velvety  black,  following  the  irregularities 
of  the  exterior  border  of  the  spots,  and  followed  in  each  interspace  by  a  powdery, 
transverse  or  subtriangular  cluster  of  brilliant  blue  scales,  which  change  beyond  to 
those  of  a  pale  yellowish  green  color,  scattered  less  profusely  over  nearly  all  the 
space  intervening  between  the  previous  markings  and  the  submarginal  spots ;  occa- 
sionally, and  especially  in  the  male,  there  are  scarcely  more  green  than  blue  scales ; 
fringe  as  on  the  upper  surface  but  paler,  and  each  lunule  infringes  slightly  upon  the 
wing  itself. 

Abdomen  black,  with  a  laterodorsal  row  of  pretty  large,  round,  straw  yellow 
spots,  one  in  the  middle  of  each  segment,  largest  in  the  middle,  and  decreasing  in  size 
toward  either  end  and  especially  toward  the  base;  a  lateral  row  of  similar  but  equal 
spots,  and  an  infralateral  row  of  smaller  equal  spots;  the  valves  of  the  male  dark 
brown  (35  :30),  half  as  long  again  as  broad,  scarcely  tumid,  the  lower  border  slightly 
sinuate,  the  upper  strongly  arched,  the  tip  i-oundly  angled  ;  the  armature  consisting  of 
a  straight  rod,  half  as  long  as  the  clasp  and  parallel  with  its  lower  border,  turned  up- 
ward at  its  extremity  and  supporting  a  thin,  equal,  straight  and  slender,  horizontal 
lamina,  bearing  short,  pointed,  triangular,  closely  crowded  denticles. 


Measurements  in  millimetres. 

MAXES. 

FEMALES. 

Length  of  tongue,  17  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

51.5 
16.5 
15. 
11.75 

Largest. 

39.5 
15. 
12.5 
9.75 

51. 

18.5 

16. 

12.5 

51. 

18.5 

16. 

12.6 

38. 
14. 
12. 
9.5 

51.5 

antennae 

hind  tibiae  and  tarsi 

fore  tibiae  and  tarai 

16.5 

15. 

11.75 

Described  from  13  4 ,  12  ? . . 

Suffused  aberrations.  Pap.  polyxenes  calverlyi  (Pap.  calverlyi  Grote,  Proc. 
ent.  soc.  Philad.,  11:411-412,  pi.  10, — 1864; — Pap.  var?  calverleyi  Mead,  Am.  nat.,  iii : 
332,-1869; — P.  asterias  var.  calverleyi  Edw.,  Butt.  N.  A.,  ii:  Pap.  xi, — 1877.  Figured 
also  by  Glover,  III.  N.  A.  Lep.  ,pl.  G,  flg.  13,  and  on  a  separate  unmarked  plate,  under 
the  name  P.  calverleyi.) 

Mr.  A.  R.  Grote  has  described  a  suffused  male  of  this  species.     I  have  not  seen 
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the  specimen,  but  judging  from  the  figure  and  description  there  can  be  no  doubt  what 
it  is.  The  aberration  consists  principally  in  an  outward  extension  of  the  extra-mesial 
transverse  series  of  yellow  spots  on  all  the  wings  above  and  beneath,  quite  up  to  and 
partially  including  the  snbmarginal  series,  which,  however,  do  not  lose,  upon  the  under 
surface  of  the  fore  wings,  their  distinctive  color;  on  the  fore  wing,  the  color  expands 
laterally  by  slow  degrees,  so  as  to  occupy  toward  its  outer  limit  the  whole  of  each 
interspace,  separated  only  by  the  black  veins.  On  the  under  side  of  the  fore  wing 
the  color  is  mostly  similar  to  that  of  the  upper  surface  but  toward  the  inner  border 
becomes  bathed  In  orange.  Mr.  Grote  does  not  mention,  although  his  figure  repre- 
sents, the  interior  edging  of  yellow  to  the  extended  extra-mesial  orange  band  of  the 
under  surface  of  the  hind  wings,  just  as  we  find  it  in  normal  specimens.  In  addi- 
tion to  this  principal  distinction,  the  yellowish  edging  of  the  tip  of  the  cell  of  the  fore 
wings  above  is  lost  (which  is  a  little  remarkable,  as  we  should  rather  have  expected  to 
see  the  yellow  markings  extend  to  and  embrace  this  also)  as  also  most  of  the 
black  and  yellow  on  the  upper  surface  and  the  black  on  the  under  surface  of  the 
incipient  ocellus  at  the  anal  angle  of  the  hind  wings  and  which  deprives  it  almost 
altogether  of  its  ocellar  like  character.  Of  course,  too,  all  the  blue  speckling  of  the 
hind  wing  is  lost,  since  the  place  where  it  occurs  is  wholly  bathed  ia  the  extension  of 
the  extra-mesial  yellow  band.  On  the  under  surface  of  the  fore  wings,  the  upper 
limit  of  the  broad  outer  belt  of  yellow  is  indicated  in  normal  males  (always?)  by  the  yel- 
lowish flecking  of  the  subcostal  nervures  from  the  extra-mesial  normal  band  nearly  to 
the  outer  margin.  According  to  Grote,  the  lateral  series  of  yellow  spots  on  the  abdomen 
are  altogether  wanting  and  the  subdorsal  rows  are  represented  of  the  ordinary  size  and 
in  the  usual  position.  This  very  peculiar  and  interesting  feature  has  never  before  been 
observed,  so  far  as  I  am  aware,  in  suflVised  individuals,  and  I  see  no  way  of  accounting 
for  it. 

An  examination  of  the  specimen  from  Florida,  obtained  and  described  by  Mead,  fig- 
ured by  Edwards,  and  now  owned  by  Holland,  shows  that  this  peculiar  insect  is  only  an 
aberration  of  polyxenes  through  extensive  suffusion.  On  the  upper  side  of  the  fore 
wings  the  two  rows  of  yellow  spots  have  simply  coalesced,  forming  longitudinal,  fusi- 
form spots,  rounded  at  one  end,  cleai'ly  separated  by  nervules;  toward  the  costal 
margin  they  include  the  innermost  spots ;  the  yellow  spot  at  the  tip  of  the  cell  is 
larger  but  does  not  otherwise  differ  from  the  type  and  the  subcostal  nervure  beyond  it 
is  flecked  with  yellow ;  both  the  interior  and  exterior  borders  of  the  lower  spots  are 
tinged  slightly  with  orange;  this  is  especially  true  of  the  interior  border.  On  the 
hind  wings,  there  is  a  similar  coalescense  of  the  outer  and  inner  spots,  but  sevei'al  points 
may  be  noted :  the  outer  row  of  spots  is  still  distinct,  being  wholly  yellow,  while  the 
suffused  area  is  almost  wholly  orange ;  the  interior  border  of  the  inner  spots  is  more 
powdery  and  extends  considerably  further  toward  the  base  (especially  in  the  costo- 
subcostal  region)  than  in  the  type,  all  the  outer  half  of  the  cell  being  powdered  and 
the  yellow  extending  even  further  toward  the  base  above  it ;  the  blue  powdering  of 
the  typical  polyxenes  is  present  but  is  inconspicuous  upon  the  orange  ground ;  the  anal 
spot  is  normal,  excepting  that  it  is  bordered  with  black  only  at  the  outer  margin;  the 
upper  spot  of  the  outer  series  is  not  touched  with  orange,  as  usually  happens  in  the 
norm.  Beneath,  the  fore  wings  resemble  the  upper  surface ;  the  hind  wings  differ  from 
the  upper  surface  of  the  same  pair  as  one  would  anticipate ;  the  two  lower  lunules  of 
the  outer  row  are  yellow,  while  the  others,  being  normally  orange,  can  scarcely  be 
separately  distinguished ;  the  limitation  of  the  blue  scales  defines  the  margin  of  the 
inner  row,  which  extends,  as  above,  abnormally  toward  the  base.  The  nervules  are 
all  edged  with  black,  more  broadly  toward  the  outer  margin  of  the  wing,  and  where 
the  blue  scales  come  in  contact  with  this  black  they  are  distinctly  seen  to  be  blue,  but 
overlying  the  orange  they  appear  very  pale,  almost  wliite.  On  the  body  the  three 
rows  of  spots  are  normal,  excepting  that  on  the  terminal  segments  there  is  a  tendency 
toward  a  sufl\ision  of  the  spots  on  the  same  segment  belonging  to  the  two  upper  rows . 

In  the  collection  by  Mr.  Mead  I  once  saw  a  female  of  this  species  in  which  the  yellow 
markings  were  greatly  reduced,  an  instance  of  partial  melanism.     The  inner  row  of 
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spot!<  upon  the  upper  surface  of  botli  wiufjs  luul  aluiost  entirely  disappeared,  witli 
the  exception  of  the  uppermost  and  Uiwerruost  spots  of  tlio  hind  wings.  Sindlar  dif- 
ferences occured  l)eneatli  and  even  the  lilue  niarliinfjs  of  the  under  surface  were  ij;reatly 
restricted. 

In  the  same  collection  1  saw  a  uuile  bred  in  tlie  Catslvills  in  whicli  tlie  clasps  were 
entirely  al)orted,  althoutrh  all  the  other  parts  were  perfect. 

Secondary  sexual  distinctions.  Besides  the  differences  in  the  distribution  of  the 
marliinjrs  of  the  wings,  detailed  in  the  description  above,  see  the  generic  description 
for  dill'erences  in  the  neuralion  ^61:  15,  Ki). 

Egg.  (66:2).  Surface  sliirlilly  glistening,  covered  witli  tlie  most  excessively  fine 
graindations.  wtiich  about  the  micropyle  are  rudely  and  very  obscurely  arranged  in 
irregular  polygonal  cells  about  .Uli.")  mm.  in  diameter ;  the  micropyle  canals  are  two  tubes 
.02;i  mm.  long,  on  either  side  of  the  pole  of  the  egg,  inclined  toward  each  other,  and 
.05  mm.  apart.  When  first  laid,  the  interior  of  the  egg  appears  to  be  lllled  witli 
darli  globular  cells  about  .0125  mm.  in  diameter  and  separated  by  pale  interspaces. 
The  color  of  the  egg  is  at  first  a  pale  honey  yellow,  afterwards  changing  in  parts  to 
reddish  Drown.     Height,  1  mm.  ;  breadth,  1.05  mm. ;  sometimes  a  little  larger. 

CateripUar.  First  stage  (72;  11).  Head  (79 :  50)  shining  Ijlack.  Body  blackish 
brown,  excepting  a  transverse  yellow  spot  on  the  first  thoracic  segment  between  the 
later.al  tubercles ;  also  the  greater  part  of  the  dorsum  of  the  fourth  and  a  portion 
of  th.at  of  the  third  abdominal  segments  are  whitish  and  there  are  sometimes  oc- 
casional white  spots  on  the  segments  anterior  to  them.  The  tubercles  of  tlie  lateral 
and  infrastigmatal  series  are  dull  orange,  those  of  the  lateral  row  on  the  third  and 
fourth  abdominal  segments  partaking  of  the  color  of  these  segments ;  their  warts  and 
all  the  other  warts  of  the  body  as  well  as  all  the  bristles  and  hairs,  black.  When  just  out 
of  the  egg,  length,  2.4  mm. ;  when  fully  grown,  length,  8  mm. ;  breadth  anteriorly,  2.6 
mm. ;  posteriorly,  1.75  mm  ;  width  of  head,  .78  mra. 

Second  stage  (76:  17).  Head  (79:  57)  very  pale  yellow  with  a  white  streak  down 
the  middle  of  either  half  and  enclosing  the  ocellar  area  which  is  orange;  ocelli  black. 
These  at  least  are  the  colors  when  it  first  moults,  but  the  liead  afterwards  becomes  wholly 
black.  Body  black  excepting  upon  the  dorsal  surface  of  the  third  and  fourth  abdominal 
segments,  which  are  white;  excepting  on  tliese  segments,  where  they  partake  of  the  color 
of  the  body,  the  tubercles  are  all  orange  with  black  spines,  the  central  spine  being 
longer  than  the  others  which  form  a  corona  around  it.     Length,  3.75  mm. 

TTiird  stage.  Head  (79 :  58)  mostly  black,  but  with  a  white  triangular  spot  in 
front,  of  about  the  size  of  the  frontal  triangle  and  partly  superimposed  upon  it, 
its  base  being  aljont  half  way  up  the  latter;  beside  it  are  two  similar  ones  of  equal 
size,  one  upon  either  side.  Body  mostly  jet  black ;  delicate,  transverse,  white  lines 
occur  on  the  greater  portion  of  the  dorsal  and  most  of  the  lateral  region  of  the  third 
and  fourth  abdominal  segments  and  sometimes  at  either  extremity  of  all  the  segments ; 
a  stigmatal  row  of  bright  lemon  yellow  spots,  one  to  each  segment,  the  base  of  all  the 
tubercles  bright  lemon  yellow.     Length,  15  mm. 

Fourth  stage  (76  :  24).  Head  (79  :  59)  greenish  white  with  two  broad,  black  stripes 
down  either  side  of  the  front,  most  of  the  hinder  edge  and  the  triangle  black.  Body 
faint  greenish  white  marked  with  black  in  a  manner  to  be  described  in  the  succeeding 
stage,  but  with  proportionally  rather  broader  belts  and  with  insignificant  irregularities 
of  the  border ;  in  the  place  to  be  hereafter  occupied  by  the  hollowings  of  the  margin 
of  the  belt  are  here  found  longitudinal  laterodorsal  and  lateral  rows  of  thorny  tubercles, 
which  are  small,  conical  and  black,  bearing  short  needle-like  spines ;  the  former  row 
becomes  subdorsal  on  the  thoracic  segments,  those  of  the  first  segment  being  situated 
directly  behind  the  osmaterial  orifice,  while  the  lateral  row  becomes  supralateral,  oc- 
curring just  at  the  extremity  of  the  same  orifice  and  a  little  in  advance  of  the  subdorsal 
pair;  on  the  under  side  of  the  body  inky  black  predominates ;  osmaterium  pale  orange 
at  base,  the  forks  pellucid.  Length,  .25  ram. ;  breadth.  5  ram. ;  length  of  osinateria,  5.5 
mm. 

Last  stage  (76:  27).     Head  (79:  60)  green  with  two  broad  stripes  of  black,  one 
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on  either  side  reaching  from  the  apex  to  the  outer  edges  of  the  labrum  and  two 
other  similar  ones  extending  from  near  the  apex  along  the  liinder  edge  of  the  head  t(^ 
the  under  surface  but  not  meeting  at  either  end;  triangle  excepting  the  edges,  black; 
and  l)etween  this  and  the  lirst  mentioned  band  the  head  is  lemon  yellow;  ocellar  field 
black;  antennae  white,  dusky  at  tip.  Body  pea-green  marked  with  black ;  every  seg- 
ment excepting  the  first  thoracic  is  margined  broadly  at  the  anterior  extremity  with 
black,  narrowing  on  the  sides  and  seldom  extending  much  upon  tlie  under  surface; 
across  the  middle  of  all  the  segments,  excepting  those  atthe  two  extremities,  is  a  broad, 
transverse,  black  belt,  generally  situated  midway  between  two  consecutive  Ijlack 
margins  and  occupying  above  nearly  half  the  space  betw-een  them ;  on  the  eighth  ab- 
dominal segment  the  belt  is  placed  close  to  the  posterior  border ;  the  anterior  border 
of  this  belt  is  very  irregular,  little  rounded,  lemon  colored  pits,  often  more  than  half 
the  depth  of  the  band,  being  hollowed  out  along  a  laterodorsal  and  lateral  line,  the 
latter  becoming  supr.alateral  on  the  thoracic  segments  ;  there  are  also  similar  but  larger 
suprastigmatal  pits,  deeper  tliau  the  others  and  hollowed  out  from  the  posterior 
border  of  the  belt,  with  the  lateral  pits  causing  the  lower  portion  of  the  belt  to  form  a 
large  S-shaped  band ;  or  broader  than  the  others  and  hollowed  like  them  from  the  an- 
terior border,  on  the  thoracic  segments;  on  the  abdominal  segments  the  entrance  of 
the  latter  pits  is  occasionally  closed  so  as  to  leave  a  lemon  colored  spot  in  the  centre 
of  the  black  belt;  the  first  thoracic  segment  has  the  central  belt  but  it  is  entire  and  in 
front  of  the  osmaterial  orifice  are  three  short,  moderately  broad,  longitudinsil  bars, 
one  median,  the  other  at  either  extremity  of  the  orifice;  the  anterior  fold  of  the  ninth 
abdominal  segment  is  bordered  posteriorly  by  a  broad,  transverse  stripe,  interrupted, 
at  least  in  front,  subdorsally ;  at  the  anterior  limit  of  the  portion  behind  is  a  trans- 
verse equal  stripe,  extending  just  beyond  the  limits  of  the  laterodorsal  line,  and  behind 
this  is  an  inclined,  transverse,  irregular  stripe,  starting  from  close  to  the  anterior  base 
of  the  segment  and  crossing  its  most  elevated  hinder  portion;  there  is  also  a  ventro- 
stigmatalrowof  rather  large,  round,  black  spots,  two  each  on  the  first  to  eighth  abdom- 
inal segments,  confluent  on  the  seventh  and  eighth.  Beneath,  the  body  is  greenish 
white  with  a  ventral  black  spot  in  the  middle  of  each  segment.  Body  covered 
with  exceedingly  short,  delicate,  distant,  black  hairs.  Osmatcrium  pale  orange.  Spi- 
racles and  legs  of  the  color  of  the  body,  the  basal  joint  of  each  with  a  large  exterior 
spot  of  black,  the  other  joints  blackish  exteriorly.  Prolegs  of  the  color  of  the  under 
surface,  the  ventral  pairs  with  a  large  black  spot  on  the  exterior  of  the  basal  joint: 
the  anal  pair  with  a  black  spot  between  the  joints  behind  and  having  the  terminal  joint 
edged  broadly  with  black,  excepting  behind.  Length  of  body,  50  mm. ;  breadth  of  head, 
4  mm. ;  breadth  of  body  anteriorly,  8.5  mm. ;  common  stem  of  osmateria,  1.5  mm.  long ; 
the  forks  each  11  mm.  long. 

Chrysalis  (85 :  13,  18,  19).  When  it  has  first  transformed  it  is  a  very  light  yellow- 
ish brown  tinged  slightly  with  greenish,  especially  on  the  thorax;  the  head  and  all  the 
appendages  are  dark  green  with  slight  black  streaks  along  some  of  the  nervures  of  the 
wings  ;  there  is  a  narrow  Isrown  stigmatal  baud.  The  whole,  however,  gradually  turns 
to  a  darker  color,  the  green  mostly  disappears,  excepting  occasionally  as  a  slight  tint 
and  in  a  day  or  two  it  has  assumed  its  permanent  colors  as  follows :  Light  dirty 
brown,  the  head  and  thorax  and  especially  the  wings  of  a  hoary  appearance, 
the  base  of  some  of  the  nervures  of  the  wings  traced  in  black.  Antennae  and 
tongue  very  dark  green ;  legs  dark  brown,  the  mesothoracic  tubercle  and  the  upper 
surface  as  well  as  the  upper  portion  of  the  sides  of  the  ocellar  iirominences  black;  a 
broad,  indistinct,  dark  brown,  dorsal  band  on  most  of  the  abdominal  segments,  deepest 
in  tint  on  the  fourth  to  seventh  segments ;  a  dark  brown  stigmatal  band  broadest 
and  of  deepest  tint  on  the  same  segments ;  and  the  posterior  portion  of  the  dor- 
sal surface  of  each  abdominal  segment  with  a  transverse  internipted  black  line; 
tubercles  black.  Length,  32  ram. ;  breadth  at  ocellar  tubercles,  4.25  mm. ;  at  thorax,  8 
mm. ;  at  abdomen,  9  mm. ;  height  of  thorax  above  general  dorsal  outline,  2.5  mm. ; 
height  of  middle  of  the  body,  9  ram. ;  breadth  of  tip  of  creraaster,  2  mm. ;  length  of 
booklets,  .14  mm. ;  breadth  of  their  apical  cup,  .05  mm. ;  of  mass  of  booklets  longitudi- 
nally, .0  mm. ;  of  mass  of  booklets  transversely,  1.2  mm. 
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Geographical  distribution  (,27:3).  Tliis  l)iitUTliy  is  wide-spread, 
occurring  tlivotiglioiit  tlio  Canadian,  AUeglianian  and  Carolinian  faunas 
from  the  Atlantic  ti)  the  Pacific,  but  is  rarely  found  in  the  Rocky  Moun- 
tain region,  where  it  is  largely  sujjplanted  hy  an  allied  species  of  the  same 
genus.  It  extends  throughout  tiie  peninsula  of  Florida  and  also  penetrates 
as  far  south  as  Cuba  (Gundlach)  and  Haiti  (British  Museum),  but  it  has 
here  evidently  been  introduced,  since  in  Cuba  it  occurs  only  in  the  vicinity 
of  Havana  ((tundlach).  Whether  it  extends  into  Mexico,  as  has  been 
asserted,  or  the  form  found  there  should  be  referred  to  a  closely  allied 
species,  is  uncertain  ;  but  if  it  be  regarded  as  a  mere  variety  of  our  own 
form,  the  range  of  the  s]iecies  extends  throughout  Mexico  to  the  hill  coun- 
try of  (iuatemala,  possibly  to  Venezuela.  Northward  it  is  not  found  far  be- 
yond our  own  border,  is  curiously  supplanted  at  the  east  by  a  short-tailed  form 
found  in  Ncw^foundland,  the  Island  of  Anticosti  and  on  the  mainland  of 
Labrador  opposite  the  latter.  It  has  not  been  reported  even  from  the  north 
shore  of  Lake  Superior,  although  it  is  found  at  Quebec  (Bowles) ,  Montreal 
(Lyman,  Caulfield)  and  is  common  in  Wisconsin  (Hoy).  Farther  west  it 
has  been  collected  as  far  north  as  the  Heart  River  Crossing  in  Dakota 
(Allen)  and  even  at  Edmonton  in  the  noi'thwest  territory  of  Canada 
(Geddes) .  On  the  Pacific  coast,  it  is  found  in  the  vicinity  of  San  Francisco 
(H.  Edwards),  and  presumably,  from  general  statements,  along  the  entire 
coast.  According  to  Mead,  however,  it  occurs  Very  rarely,  and  is  also 
rare  in  Colorado  and  New  Mexico. 

It  is  pretty  uniformly  common  throughout  New  England,  although  Gosse 
did  not  find  it  at  a  short  distance  from  the  border  of  Vermont,  at  Comp- 
ton.  Can. 

Haunts.  Cultivated  fields  or  hilly  pastures  are  the  favorite  haunts  of 
this  butterfiy,  which  is  particularly  fond  of  flowers  and  of  the  moisture  in 
the  earth  ;  it  is  therefore  often  seen  ■  upon  highways  at  the  damp  spots  in 
the  ruts  of  the  road  or  by  the  flowers  thiit  spring  in  the  shrubbery  which 
follows  the  walls  or  fences.  It  is  found  at  all  moderate  elevations,  in 
Colorado  and  other  parts  of  the  west  not  above  7500',  according  to  Mead, 
and  according  to  Dr.  Bean  it  ascends  the  eastern  slope  of  the  Blue  Ridge 
in  North  CaroHna  to  a  height  of  three  thousand  feet  (Uhlcr) .  Of  its 
occurrence  in  Georgia,  Abbot  says  it  "is  most  frequent  in  the  lower 
parts. 

Oviposition.  The  eggs  are  laid  singly,  usually,  in  my  experience,  on 
the  upper  surface  of  the  finely  cut  leaves  of  umbelliferous  plants,  never 
more  than  one  on  a  leaflet ;  but  iliss  Guild  says  she  has  always  found 
them  on  the  under  surface,  and  others  have  said  that  many  are  often  laid  on 
adjoining  leaflets  so  closely  as  almost  to  form  a  cluster.  I  have  never  seen 
anything  like  this,  and  think  it  only  probable  in  confinement  or  some 
special  circumstances  ;  they  are  generally  attached  either  to  the  midrib  or 


1360  THE  BUTTP:RFLIES  of  new  ENGLAND. 

to  one  of  the  side  veins,  but  sometimes  are  found  on  the  surfaee  of  the  leaf 
itself.  The  late  Dr.  Asa  Fitch  in  his  manuseri|)ts  says  tiiat  July  27,  1858, 
he  "noticed  a  female  at  mid-day  hovering  around  some  caraway,  oviposit- 
ing. She  gently  settles  on  the  end  of  a  leaf,  holding  thereto  with  her  feet 
for  a  few  moments,  whilst  she  curves  her  abdomen  forward  and  places  an 
egg  upon  the  up])er  surface  of  one  of  the  small  leaflets,  and  then  gently 
flies  away  to  another  leaf."  Professor  Hamlin  once  obtained  six  or  eight 
eggs  fi"om  a  female  after  she  had  been  impaled  on  a  pin.  The  eggs  hatch 
in  from  five  to  nine,  generally  from  seven  to  nine  days  with  us  ;  in  Cuba 
Dr.  (xundlacli  has  had  tliem  hatch  in  four  days  in  midsummer. 

Food  plants.  This  caterpillar  will  probably  cat  any  of  our  native, 
introduced  or  cultivated  Umbelliferae,  since  it  has  been  found  upon  a  large 
number  of  them,  among  which  may  be  specified  :  carrot  (Daucus  carota 
Linn.),  marsh  pennywort  (Hj'drocotyle),  poison  hemlock  (Conium  macu- 
latum  Linn.),  water  hemlock  (Cicuta  maculata  Linn.),  also  C.  virosa 
Linn,  and  C.  bulbifera  Linn.,  water  parsley  (Sium  cicutaefolium  Gmel.), 
Apium  divaricatum,  celeiy  (Apium  graveolens  Linn.),  mock  bishop  weed 
(Discopleura  capillacea  DeC),  parsle}-  (Carum  petroselinum),  caraway 
( Caruni  carui  Linn.),  dill  (Ancthum  graveolens),  fennel  (Foeniculum 
vulgare),  Archangelica.  false  water  drop-wort  (Tiedemannia)  and  parsnip 
(Pastinaca  sativa  Linn.).  Dr.  Chapman  writes  that  in  Florida  the  first 
brood  feeds  on  Apium  divaricatum  because  there  is  at  that  season  no  other 
umbelliferous  plant  for  it  to  eat ;  at  the  appearance  of  the  second  brood 
Apium  has  disappeared  and  it  must  find  some  other ;  tiiis  he  believes  to  be 
Discopleura,  but  he  once  saw  a  female  laying  eggs  on  Hydrocotyle,  and 
Mrs.  Treat  has  taken  it  on  H.  umbelhita  Linn.  In  Septemiier  or  October 
he  met  the  full  grown  caterpillars  on  Tiedemannia  teretifolia.  Cicuta 
maculata,  he  adds,  is  abundant  in  the  marshes,  but  he  has  ne^'cr  found  the 
caterpillars  upon  it.  According  to  Gollmer,  the  caterpillar  (if  it  l)e  really 
this  species)  feeds  in  Venezuela  on  Arracia  esculenta.  No  one  seems  to 
have  found  the  larva  on  an^■thing  but  an  umbelliferous  plant,  excepting  Air. 
Fletcher,  who  tells  me  that  he  has  taken  it  on  Dictamnus  fraxinella,  an 
introduced  plant  of  the  rue  family. 

Habits  of  the  caterpillar.  These  caterpillars  eat  voraciously,  espe- 
cially iluring  their  last  stage  ;  yet  even  in  the  preceding  stage  Professor 
Hamlin  observed  one  which  doubled  its  length  in  a  single  morning,  grow- 
ing from  half  an  inch  to  an  inch  in  length  and  attaining  a  bulk  ten  times 
greater.  They  feed  in  plain  view,  and  when  wishing  to  moult,  especially 
in  the  later  stages,  seem  to  mount  to  the  outer  surface  of  the  plant  to  gain  the 
fullest  exposure,  perhaps  to  avoid  the  danger  of  being  rubbed  at  that  time 
by  the  neighboring  leaves  moved  by  the  wind,  for  they  sometimes  select 
the  stems  where  they  rest  head  upward.  I  have  noticed  the  same  habit  in 
the  European  P.  machaon,  and  both  leave  the  cast-off  skins  untouched ; 
changes  of  skin  generally  occur  in  the  morning  before  ten  o'clock. 
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The  yellow  osiuateria  are  protruded  at  rather  slight  provocation,  but 
rarely  to  their  full  length,  unless  roughly  handled  ;  they  emit  a  moderately 
strong  and  disagreeable  odor  not  very  dissimilar  to  that  of  the  bruised 
leaves  of  their  food  plant.  Fitch  remarks  in  his  manuscript :  "As  it  walks 
along  the  slender  pedicels  of  the  umbel  it  moves  its  head  first  to  one  side 
and  then  to  the  other  of  the  stem,  attaching  a  slender  thread  of  silk  which 
it  spins  from  its  mouth  to  the  stem,  to  form  a  more  secure  foot-hold  for 
its  feet." 

In  Cuba,  according  to  Dr.  Gundlach,  the  caterpillars  attain  their  growth  in 
the  remarkably  short  time  of  nine  or  ten  days,  the  first  moult  taking  place 
sometimes  within  thirty  hours  of  birth.  With  us  the  larval  period  is  often 
four  weeks.  Shortly  before  pupation,  they  discharge  a  great  quantity  of 
watery  foecal  matter  and  shrink  notably  in  size,  but  they  undergo  scarcely 
any  change  of  color.  Mr.  Riley  calls  my  attention  to  the  peculiar  cup- 
shaped  excrement. 

Pupation.  The  caterpillar  entangles  the  anal  prolegs  securely  in  a 
mat  of  silk,  spins  a  loop  in  front,  crawls  underneath  this  and  curves  the 
head  and  front  part  of  the  body  so  that  the  head  strikes  the  surface  to 
which  the  ends  of  the  loop  were  fastened  and  the  cord  passes  between  the 
second  and  third  abdominal  segments.  It  remains  thus  for  at  least  twenty- 
four  hours  before  the  change  to  chrysalis  is  effected,  when  the  thread  sinks 
so  deeply  in  the  soft  pupal  skin  as  to  be  firmly  embedded  in  it  when  dry ; 
it  passes  across  the  back  in  the  middle  of  the  metathorax,  and  from  its  length 
allows  considerable  swing  to  the  chrysalis.  The  chrysalis  state  varies 
with  the  season  and  latitude  from  nine  to  eighteen  days  ;  but  Dr.  Morris 
has  stated  that  one  instance  was  known  to  him  of  its  duration  for  two 
years  and  a  half!  (Can.  ent.,  xi :  201).  A  more  complete  statement 
with  details  should  be  given  before  full  credence  is  given  to  it.  The  wood- 
browns  of  the  chrysalis  are  evidently  protective  colors. 

Life  history.  The  history  of  this  butterfly  is  somewhat  different  in  the 
northern  and  southern  states.  In  the  south,  judging  principally  from 
notes  furnished  by  Dr.  Chapman  of  Apalachicola,  Fla. ,  the  butterfly  hiber- 
nates, as  Doubleday  has  stated,  and  lays  eggs  in  the  latter  half  of 
March  and  throughout  most  of  April,  at  the  end  of  which  month  the 
hibernating  butterflies  have  disappeared.  The  eggs  hatch  in  ten  days, 
the  caterpillars  feed  for  three  or  four  weeks,  the  chrysalids  hang  for  from 
twelve  to  sixteen  days  and  a  first  brood  of  fresh  butterflies  appears  the  last 
of  April ;  a  second  brood,  after  remaining  an  equal  time  in  chrysalis, 
appears  in  July,  generally,  it  would  seem,  in  the  latter  part  of  the  month ; 
and  a  third,  the  chrysalis  state  of  which  is  shorter  by  several  days,  but 
which  lasts  in  Cuba  ten  or  eleven  days,  according  to  Gundlach,  before  the 
middle  of  September  ;  fresh  specimens  continue  to  emerge  from  the  chry- 
ealis  until  nearly  the  end  of  October  and  these  all  hibernate.     The  perfect 
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insects  may  therefore  be  seen  throughout  the  year,  excepting  in  one  or  two 
winter  months.  Abbot,  in  Georgia,  raised  the  butterfly  on  May  2,  July  4 
and  August  27  after  twelve,  eleven  and  nine  days  in  chrysalis. 

In  the  north,  on  the  other  hand,  the  insect  is  double  brooded  and  win. 
ters  as  a  chrysalis.  It  appears  on  the  wing  in  May,  generally  about  the 
21st,  seldom  before  the  15th  (though  at  this  date  I  have  found  them  common 
in  central  Connecticut,  and  once  saw  a  male  in  Boston  on  May  10)  oc- 
casionally as  late  as  the  last  days  of  the  month.  In  northern  New  Eng- 
land and  corresponding  latitudes  it  sometimes  appears  as  late  as  the  end 
of  the  first  week  of  Jime  ;  the  female  begins  to  lay  eggs  after  the  first  week 
of  June  and  continues  to  do  so  until  the  brood  disappears  early  in  July.  Mr. 
Fletcher  obtained  eggs  in  Ottawa  laid  as  late  as  July  23.  The  eggs  hatch  in 
eight  or  nine  days,  and  the  caterpillars  become  full  grown  between  the  10th  of 
July  and  the  end  of  August,  and,  in  from  twenty  to  forty  hours  after  the  com- 
pletion of  the  girth,  slough  their  integuments  and  become  chrysalids  ;  the 
duration  of  this  state  seems  to  be  quite  variable,  ranging  from  eight  to 
eighteen  days,  but  the  average  seems  to  be  ten  or  eleven.  The  second 
brood  generally  appears  a  little  after,  occasionally  shortly  before,  the  mid- 
dle of  July  and  continues  to  emerge  from  the  chrysalis  until  the  end  of 
August,  and  to  fly  until  at  least  the  middle  of  September ;  the  eggs  are 
laid  during  August  and  the  caterpillar  may  be  found  full  grown  during  the 
whole  of  September  and  occasionally  during  the  latter  days  of  August ;  the 
chrysalids  from  these  hibernate.  The  butterflies  may,  therefore,  generally 
be  found  from  the  middle  of  May  to  the  middle  of  September. 

Habits  and  flight  of  the  butterfly.  This  buttei-fly  is  very  fond  of 
flowers,  especially,  says  Doubleday,  "of  some  of  the  thistles,  as  Cnicue 
horridulus,  and  of  Cephalanthus  occidentalis."  It  is  said  byE.  M.  Christy 
that  it  has  been  known  to  alight  on  faded  leaf-patches  of  birch,  "apparently 
mistaking  them  for  flowers  on  account  of  the  bright  coloring."  It  is  so 
fond  of  the  flowers  of  verbena  that  complaint  has  been  made  to  the  Agri- 
cultural Department,  Mr.  Riley  tells  me,  that  flowers  could  at  times 
scarcely  be  got,  as  the  butterflies  in  withdrawing  their  tongues  pulled  them 
all  to  pieces  !  On  the  other  hand  its  visits  to  flowers  have  been  proved  to  be 
useful  to  the  latter,  as  in  one  instance  Prof.  S.  I.  Smith  took  a  specimen  with 
a  number  of  pollinia  of  an  orchid,  Platanthera,  attached  to  its  proboscis,  so 
encumbered  by  them,  indeed,  that  the  maxillae  could  not  be  coiled  up 
between  the  palpi.  Maynard  notes  that  they  are  particularly  fond  of  red 
clover,  and  that  when  feeding  they  "keep  the  wings  in  constant,  tremulous 
motion." 

When  on  the  wing  they  course  about  meadows  and  pastures,  taking  first 
one  direction,  then  another,  frequently  half  doubling  on  their  course  and  so 
returning  at  last  to  the  same  place  they  have  repeatedly  visited.  They  ordina- 
rily fly  not  more  than  a  foot  above  the  herbage  or  indeed  above  the  ground 
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in  a  well  cropped  pasture.  The  wings  are  flapped  up  and  down  in  regular 
beats  which  are  tolerably  short,  the  extremes  of  upward  and  downward 
motion  forming  only  an  angle  of  about  90".  When  alarmed,  however,  they 
go  at  great  speed,  zigzagging  rapidly,  with  occasional  upward  and  down- 
ward starts  thrown  in ,  kept  up  even  when  the  pursuer  or  the  moving  object 
which  caused  the  fright  may  be  far  in  the  rear.  Or,  as  De  Garmo  has  said, 
they  will  thou  "make  a  detour,  alighting  briefly  on  some  other  flower  or  leaf, 
and  then  almost  invariably  return  to  the  one  from  which  they  were  fright- 
ened." Mr.  D'Urban  well  remarks  that  polyxenes  is  "not  so  strong  a  flier" 
as  Jasoniades  glaucus,  and  is  much  more  easily  captured. 

Miscellaneous.  Dr.  Packard  made  the  experiment  of  removing  the 
antennae  of  this  butterfly  (Am.  nat.,  xi :  420-421)  : — 

It  rtew  irregularly  to  the  floor,  remainiug  there;  on  opening  the  window  it  flew  out 
heavily,  having  evidently  lost  some  of  its  powers  of  flight  and  of  directing  the  move- 
ments of  its  wings.  It  remained  just  where  it  had  settled  in  the  path  from  four  p.m. 
until  nine  o'clock  the  next  morning.  Then  on  putting  it  in  a  sunny  place  it  disappeared 
five  minutes  after,  and  must  have  become  warmed  and  flown  away. 

Mr.  TJhler  states  that  he  has  observed  the  union  of  this  species  and  E. 
glaucus  when  in  close  proximity  to  him ;  and  adds  that  Dr.  Melsheimer 
had  several  times  observed  the  same  phenomenon.     No  hybrids  are  known. 

Mr.  Edwards  possesses  an  hermaphrodite  specimen,  the  right  wings 
male,  the  left  female,  distinctly  marked  upon  both  surfaces  with  no  suffu- 
sion of  color.     It  was  taken  by  ]\Ir.  Meyer. 

Enemies.  The  caterpillar,  and  apparentlj^  that  of  the  second  brood  in 
particular,  is  attacked  by  Trogus  exesorius  Brulle  (88:3)  ;  no  one  who  has 
attempted  to  rear  this  insect  has  failed  to  find  it  out.  The  parasites  which 
attack  this  second  brood  escape  from  the  chrysalis  in  April  or  May  of  the 
following  year ;  those  which  infest  the  first  brood  of  caterpillars  appear 
again  as  images  in  August  and  September,  escaping  from  chrysalids  which 
have  hung  from  three  to  four  weeks  ;  occasionally  one  of  them  may  not 
emerge  until  the  succeeding  spring ;  they  escape  by  cutting  a  large,  nearly 
circular  hole  through  one  of  the  wing-cases.  Mr.  Riley  has  also  bred  Trogus 
obsidianator  Brulle  from  a  chrysalis  found  in  AVashington  and  both  he  and 
Mrs.  Treat  have  obtained  Apanteles  lunatusfrom  the  caterpillar.  Riley  also 
discovered  an  unknown  hemipterous  insect  busily  sucking  the  eggs  of  the 
second  brood.  And  finally,  Dr.  Hagen  saw  the  large  dragon  fly,  Anax 
longipes,  preying  upon  the  buttei-flies  in  southern  Massachusetts,  catching 
them  and  then  settling  on  a  shrub  to  behead  and  devour  them. 

Desiderata.  A  description  of  the  postures  of  the  butterfly  and  the 
determination  of  the  duration  of  the  egg  in  August  are  the  principal  lacunae 
in  our  knowledge  of  this  species  in  the  north.  Are  the  eggs  generally  laid 
on  the  upper  or  under  surfaces  of  leaves  ?  Are  they  ever  naturally  laid  in 
loose  clusters  ?     Do   the   August  chrysalids  ever  normally  give  birth  to 
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butterflies  in  the  north?  And  if  so,  what  then  becomes  of  the  butterfly? 
Is  the  caterpillar  refused  by  all  birds  ?  At  about  what  latitude  or  isotherm 
does  the  change  from  two  to  three  broods  take  place? 

LIST  OF  ILLUSTRATIONS.— PAPILIO  POLYXEMES. 


Oeneral. 
PI.  27,  fig.  3.    Distribution  in  North  America. 
88 :  3.    Trogus  exesorius,  a  parasite. 
Fffg. 
PI.  66,  fig.  2.    Outline. 

Caterpillar. 
Pi.  72,  fig.  11.    Caterpillar  at  birth. 
76:  17.    In  second  stage. 
24.    In  fourth  stage. 
27.    Mature  caterpillar. 
79:  56-60.    Front  view  of  head,  stages  i-v. 


Chrysalis. 
PI.  85.  fig.  13.    Colored. 
18, 19.    Outlines. 

Imago. 
PI.  8,  fig.  2.    Female,  upper  surface. 
3.    Male,  both  surfaces. 
35 :  30.    Male  abdominal  appendages. 
40:1.    Neuration. 

57 :  2.    Side  view,  with  head  and  appendages 
enlarged,  and  details  of  leg  structure. 
61: 15, 16.  Neuration  of  the  fore  wing,3  »2 


IV. 
FAMILY  HESPERIDAE. 


SKIPPERS. 


Plebeii  iirbieoliip  Linn^.  Gerst.;  Hesperidina    Herr.-Schaeff. ;    Hcs- 

Uibicolae  Fabr. ;  Urbicoles  Walck.  periiiia  Plotz. 

Rustioi  Herbst.  Astyci  Hiibuer. 

Hesperiae  Lam.;  Hesperides  Latr. ;  Hesperi-  Anopluriform  stirpsHorsfield. 

dae  Leach;  Hesperiaedcs  Billb. ;  Hespeiidi  Involuti  Boisdiival. 

Boisd.;    Hesperitcs   Newm. ;    Hesperiidae  Microptfires  Rarabur. 

Westw.;  Hesperiatica  Grav. ;  Hesperioidae  Celantcs  Newman. 

■Wallengr. ;     Hesperii     Luc. ;  Hesperiadae  Quadriealearati  Guen^e. 

Swift  Bedouins  of  the  pathless  air, 
Finding  rich  plunder  everywhere. 

H.  H. — My  House  not  made  with  Hands, 

Before  thee  stands  this  fair  Hesperides, 
With  golden  fruit,  but  dangerous  to  be  touch'd. 

Shakespeare.— Perfcies. 

Imago.  Of  medium  or  small  size,  usually  robust.  Head  very  large,  and  especially 
very  broad.  Front  quite  full,  at  least  twice  as  broad  as  high,  occupying  only  the 
uppermost  part  of  the  anterior  portion  of  the  head  and  less  than  half  of  the  summit, 
the  lower  outer  angles  docked  a  little,  separated  from  the  occiput  by  a  slender  furrow. 
Vertex  largely  developed  at  the  expense  of  the  other  parts  but  not  protuberant,  occupy- 
ing more  than  half  the  summit  and  very  broad,  encroaching  on  the  occiput,  which  is 
less  developed  than  usual ;  tongue  inserted  opposite  the  middle  of  the  eyes  or  even 
higher;  eyes  prominent,  always  naked,  usually  overhung  by  a  curving  pencil  of  bristly 
hairs  springing  from  just  outside  the  base  of  the  antennae,  the  cornea  occupying 
almost  the  entire  ocellar  globe ;  antennae  widely  separated, — by  from  two  to  four  times 
the  width  of  their  base, — not  infringing  on  the  eyes,  the  base  consisting  of  two  joints, 
forming  together  a  nearly  hemispherical  foundation  for  the  stalk,  which  is  scarcely  a 
fourth  as  broad  as  the  base,  its  first  joint,  or  the  third  of  the  club,  many  times  longer 
than  the  next  or  than  broad,  the  club  almost  invariably  elongated,  its  apical  joints 
diminishing  rapidly  in  size  and  almost  always  forming  a  more  or  less  reversed  crook. 
Labial  palpi  very  stout  .and  compact,  the  first  and  second  joints  tumid,  the  apical  far 
slenderer  and  usually  small  or  linear,  porrect.  while  the  others  hug  the  face  and  are 
densely  scaled  in  an  angular,  generally  trigonate  setting. 

Prothoracic  lobes  pretty  small,  strongly  appresscd,  lamellate.  Thorax  stout,  the 
upper  surface  somewhat  arched.  Middle  of  front  of  mesoscutellum  projecting  for- 
ward rectangularly  between  the  sides  of  the  mesoscuta,  its  sides  also  thrust  forward 
below,  its  rounded,  tumid  posterior  margin  completely  overshadowing  the  small  meta- 
scutellum,  which  is  formed  of  a  whoUy  vertical,  triangular,  appressed  plate :  metascuta 
large,  triangular,  tumid,  facing  altogether  later.ally  and  scarcely  seen  from  above;  all 
the  sutures  deeply  impressed,  and  the  metathorax  conspicuously  separated  from  the 
mesothorax. 
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Wings  generally  of  simple  form,  in  particular  the  fore  wings ;  these  are  triangular,  the 
outer  margin  always  gently  arcuate  and  entire ;  costal  margin  terminating  nearor  not  far 
beyond  the  middle  of  the  nearly  straight  costal  margin ;  subcostal  nervure  with  four 
superior  branches  and  one  inferior  branch,  itself  terminating  just  below  the  tip  of  the 
wing;  all  of  these  originate  in  tlie  apical  half  of  the  cell  and  fill  the  apical  half  of  the 
costal  margin  with  nearly  equidistant,  closely  approximated,  oblique  veins;  discoidal 
cell  long  and  narrow,  closed  only  by  a  very  delicate  vein,  often  marked  only  by  a  spur  or 
the  angle  of  the  inferior  subcostal  nervure  above ;  median  uervure  with  four  branches, 
the  first  almost  always  thrown  ofl'f^r  before  the  middle  of  the  cell,  the  last  forming 
an  independent  vein,  the  extremity  of  the  uervure  proper,  between  the  base  of  the  two 
last  nervules,  being  obsolete  and  marked  only  Ijy  a  short  spur  or  the  angulation  of  the 
attachment  of  the  penultimate  nervule;  internal  nervure  always  present,  very  short, 
often  obsolescent  and  usually  bending  up  to  and  terminating  in  thesubmedian  nervure. 
Hind  wings  rounded,  triangular,  the  outer  margin  usually  entire,  sometimes  crenulate 
or  erose,  sometimes  with  a  Ijroad  and  equal  tail  of  greater  or  less  length,  formed  always 
by  the  extension  of  the  submedian  nervure;  or  often  angled  or  lobed  at  the  same 
point ;  extreme  base  of  costal  margin  with  a  fringe  of  stout,  bristly  hairs ;  the  costal 
and  subcostal  nervures  originate  together  and  part  at  a  short  distance  from  the  base, 
often  enclosing  between  them  a  minute  areole,  and  the  subcostal  at  its  more  abruptly 
changed  course  appearing  like  an  offshoot  of  the  costal;  it  forks  but  once,  near  the 
middle  of  the  wing ;  the  discoidal  cell  is  open  or  closed  in  part  only  by  a  spur,  often 
merely  indicated  by  an  angulation  of  tlie  opposing  veins  near  the  middle  of  tlie  wing; 
the  median  nervure  forks  twice  not  far  apart  and  near  the  middle  of  the  wing;  the 
intern.al  is  nearly  as  long  as  the  submedian  nervure  excepting  when  the  latter  supports 
a  tail  or  a  lobe;  inner  margin  of  wing  always  plaited. 

Fore  legs  ditfering  from  the  others  In  that  the  tibiae  have  a  foliate  epiphysis  on  the 
inner  side;  the  hind  tibiae  also  have  a  post  median  as  well  as  an  apical  pair  of  spurs, 
though  these  are  sometimes  absent;  claws  overhung  by  two  pair  of  long,  curving 
bristles. 

Upper  organ  of  the  male  abdominal  appendages  with  a  Ijroad  centrum  aud  an  unusual 
development  of  the  parts  beyond,  and  of  the  lateral  arms,  the  hook-like  posterior  pro- 
jection almost  invariably  douljlc,  occasionally  consolidated,  the  whole  piece  generally 
elevated  considerably  above  the  clasps,  so  as  never  to  be  concealed  by  them.  Clasps 
heavy,  of  very  varialjle  shape,  geuerally  developing  spinous  lobes  at  the  extremity  and 
in  the  middle  of  the  upper  border. 

Egg.  Compact,  in  a  general  way  subglobular  or  hemispherical,  the  height  not  exceed- 
ing the  diameter,  the  base  squarely  truncate,  its  rim  a  little  curved,  the  sides  rounded, 
the  summit  broadly  rounded  and  usually  flat  at  the  extreme  pole,  the  sides  either  longi- 
tudinally ribbed  and  then  almost  invariably  supplied  with  numerous  delicate  cross  lines, 
or  else  broken  up  into  numerous  inconspicuous  angular  cells. 

Caterpillar  at  birth.  Head  globose,  larger,  generally  conspicuously  larger,  than  the 
thoracic  segments,  the  tirst  thoracic  segment  with  a  thickened  dorsal  shield,  the  body 
uniformly  cylindrical,  furnished  with  longitudinal  series  of  minute  papillae,  support- 
ing short,  straight,  apically  enlarged  ))ristles,  not  more  than  one  or  two  to  a  segment 
in  each  row,  never  clustered.  Often  (or  always?)  also  furnished  with  longitudinally 
arranged  series  of  chitinous  annuli  of  a  minute  size. 

Mature  caterpillar.  Head  large,  completely  free,  generally  rugose  and  pilose,  and 
furnished  posteriorly  with  a  collar-like  ring  of  greater  or  less  length,  not  found  in  any 
other  family,  making  a  constricted  neck.  Body  subcyliudrical,  tapering  toward  either 
extremity,  ventrally  flattened  to  a  greater  or  less  exteut,  never  moniliform,  the  seg- 
ments distinctly  sectioned,  furnished  with  numerous  minute  papillae,  each  supporting 
a  short  hair;  on  the  shorter  sections  these  have  a  somewhat  regular  transverse 
arrangement ;  there  are  also  in  many  (all?)  cases  ranged  series  of  minute  chitinous  annuli ; 
the  first  thoracic  segment  has  a  corneous,  dorsal,  transverse  shield,  covering  nearly 
the  whole  segment ;  spiracle  of  eighth  abdominal  segment  larger  than  the  other  ab- 
dominal spiracles  and  out  of  line  with  them.     Legs  and  prolegs  short. 
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Chrysalis.  Very  simple  mid  romiileil,  like  tticseof  moths,  bluntly  roiiiuled  in  every 
sense  in  front,  witli  scarcely  prominent  basal  wing  tubercles,  tlie  head  nearly  or  quite 
as  broad  as  the  thorax,  behind  conical,  the  fifth  to  seventh  al)doininal  segments  more 
freely  movable  tliaii  the  others,  and  often  with  an  encircling  riilf^e.  No  ocellar  promi- 
nences, but  occasionally  a  slender  median  frontal  projection  or  horn;  prothoracic 
spiracles  large,  often  protuberant,  guarded  by  a  dense  mat  of  conical  pointed  tllaments. 
Head  with  a  transverse  suture  between  the  antennae  posteriorly,  marliing  tlie  line  of 
parting  when  the  butterfly  escapes.  Cremaster  slender,  protuberant,  depressed,  the 
hooklcts  placed  at  tip,  exceedingly  long  and  slender,  their  apical  half  considerably 
curved,  the  terminal  portion  thickened  and  curved  much  as  in  Nyinphalidae. 

This  numerotis  but  neglected  family  of  butterflies  is  well  represented  in 
New  England,  comprising  about  one-third  of  our  butterfly  fauna.  In- 
deed, the  New  World  in  general  is  far  more  richly  endowed  with  this 
lowest  type  of  butterflies  than  the  Old,  its  metropolis  being  tropical 
America,  where  the  species  are  excessively  numerous.  The  whole 
northern  continent  appears  to  profit  by  this  excess,  for  the  family  takes  the 
place  in  our  butterfly  fauna  which  the  Satyrinae  do  in  Europe.  The  Hes- 
peridae,  however,  are  represented  in  nearly  every  part  of  the  world  where 
butterflies  are  found,  even  in  the  far  north. 

The  insects  of  this  group  are  inconspicuous,  generally  sombre  in  appear- 
ance and  very  uniform  in  structure  among  themselves,  whether  the  eo-g, 
caterpillar,  chrysalis  or  imsigo  is  considered  ;  they  diflPer,  also,  so  consider- 
ably from  all  other  butterflies  that  they  are  readily  recognized  and  have 
very  frequently  been  placed  as  a  group  of  equal  value  to  all  other  butter- 
flies combined  ;  but  this  has  resulted  from  the  consideration  not  of  the 
character  but  of  the  number  of  the  differences  which  separate  them.  Then- 
whole  body  is  generally  very  robust,  and  the  head  always  broad  ;  the  an- 
tennae widely  separated  at  their  base  and  curved  or  crooked  at  the  tiij ; 
the  eyes  large,  naked  and  prominent,  overhung  by  a  little  tuft  of  curvino- 
bristles  ;  the  palpi  almost  always  short  (although  not  as  in  most  Papilio- 
ninae)  with  the  middle  joint  greatly  swollen  and  the  last  very  small. 
Between  the  head  and  thorax  is  a  thin  cushion  of  large,  erect  scales  ;  the 
wings  are  much  smaller  in  proportion  to  the  bulk  of  the  bodv  than  in  other 
buttei-flies,  the  front  pair  generally  pointed,  strong-veined,  with  peculiar 
neuration,  the  inner  margin  of  the  hind  pair  always  folded  ;  the  Icf's  are 
perfect  in  both  sexes  ;  the  fore  tibiae  fiu-nishcd  with  an  epiphysis,  the  hind 
pair  almost  invariably  with  a  double  instead  of  a  single  pair  of  spin-s. 
They  are  of  small,  or  at  best  of  but  moderate  size,  generally  with  dull  colors 
in  which  dark  brown  and  tawny  predominate,  and  are  often  marked  with 
vitreous  spots,  which  are  more  frequently  angular  than  as  in  most  other 
butterflies  round.  The  males  are  often  provided  with  external  signs  of 
their  sex  in  a  costal  fold  on  the  fore  wings,  filled  with  downy  hairs,  or  in 
velvety  dashes  on  the  same  pair,  in  the  latter  case  frequently  accompanied 
by  large  and  partially  erect  scales ;  sometimes  the  sexes  also  differ  in  the 
form  of  the  antennae,  and  particularly  of  the  crook  of  the  club. 
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The  caterpillars  are  easily  distinguishable  by  the  great  constriction  of 
the  neck  enveloped  in  a  chitinoiis  collar  (a  posterior  extension  of  the  hinder 
face  of  the  skull)  and  by  a  corneous  plate  on  the  summit  of  the  first 
thoracic  segment.  The  head  is  almost  invariably  rugose,  and  the  body 
smooth  or  covered  with  a  very  delicate  pile  composed  of  short  hairs, 
vifhich,  at  least  in  the  first  stage  of  the  caterpillar,  are  always  greatly  en- 
larged at  the  extremity,  so  as  to  appear  fungiform  or  wine-glass  shaped. 
Neither  head  nor  body  is  e^er  provided  with  spines,  though  in  some 
tropical  forms  (Pyrrho[)yga)  the  Ijody  is  coAcred  with  long  hairs  ;  it  is 
further  noticeable  that  head  and  body  are  alnlost  invariably  of  very 
distinct,  sometimes  almost  incongruous  colors,  and  that  when  the  head  is 
ornamented  it  is  usually  in  large  patches.  The  caterpillars  live  singly  in 
nests  formed  of  the  leaves  of  their  food  plant,  fastened  by  a  few  silken 
cords,  and  are  very  cleanly  in  their  habits.  They  are  also  very  slow  in 
their  every  movement ;  it  generally  takes  them  nearly  a  day  to  eat  their 
way  out  of  their  egg  shells,  and  they  appear  to  spend  the  major  part  of  theu- 
lives  within  their  nests,  when  it  is  horizontal  resting  feet  upward,  as  if 
longing  for  the  time  when  they  could  sleep  the  pupal  sleep  in  that  position. 

In  the  change  to  imago,  the  chrysalis  skin  does  not  part  at  the  suture 
between  the  head  and  prothorax  so  as  to  free  the  head,  as  is  the  case  with 
all  other  butterflies,  but  in  a  special  suture  near  the  back  of  the  head, 
running  from  one  antenna  to  the  other,  so  that  a  short  mai'ginal  piece  of 
the  head  remains  attached  to  tlie  prothorax  in  exuviation.  This  suture 
is  plainly  seen  in  the  chrysalis  of  the  Pamphilidi,  but  is  generally  obscure, 
though  no  less  eftectual  in  the  Hesperidi. 

The  chrysalids  are  generally  well  rounded,  presenting  no  prominences, 
excepting  sometimes  a  slight  projection  in  front,  similar  to  that  of  the 
Pieriuae.  Poulton  is  e\'idently  unfamiliar  ^vith  the  transformations  of  the 
Hesperidae,  when,  apropos  of  Weismanu's  remark  that  it  is  impossible  to 
characterize  the  larvae  of  butterflies  as  a  whole,  as  it  is  possible  with  the 
imagines,  he  says  :  *'  The  pupae  of  Rhopalocera  can  be  formed  into  a 
large  group  corresponding  to  the  union  of  the  imagines  into  one  of  the 
two  chief  divisions  of  Lepidoptera.  The  characters  by  which  these  pupae 
can  \>e  identified  as  a  whole  are  briglit,  or  at  any  rate  varied,  colours ; 
angularity  of  outline,  especially  anteriorly ;  and  mode  of  suspension. 
The  divergence  from  the  pupae  of  Heterocera  as  u  lu/iole  is  also  accom- 
panied by  a  difference  in  conditions  ;  the  latter  being  jn'otected  from  light 
in  the  earth  or  in  cocoons,  while  the  former  are  freely  exposed  to  it." 

Werneburg  remarks  that  the  pupae  of  this  group  are  darker  or  lighter 
according  to  the  amount  of  exposure,  those  of  the  Hesperidi  which  pupate 
within  leaves  being  dusky,  while  those  of  the  Pamphilidi  changing  between 
grass  blades  are  greenish. 

The  insects  enclose  themselves  in  a  slight  cocoon  for  transformation, 
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composed  generally  of  leaves  connected  by  silken  bands  and  lined  very 
delicately  with  silk  ;  sometimes  they  make  use  of  the  nest  in  which  they 
have  previously  lived.  Within  this  they  are  attached  both  by  their  hinder 
extremity  and  by  a  sling  for  their  body,  the  latter  of  which  sometimes, 
perhaps  always,  takes  the  form  of  the  letter  Y  ;  the  same  is  s  ometimes  true 
of  the  anal  attachment  in  many  cases,  but  the  Y  is  often  obscured  by  the 
mass  of  additional  silk  used  in  the  same  region.  This  cocoon-like  mode 
of  transformation,  which  is  a  strong  proof  of  the  affinity  of  these  insects 
to  the  lower  Lepidoptera,  occurs  in  the  higher  groups  in  only  two  or  three 
instances,  confined  to  the  two  subfamilies  of  Papilionidae  and  has  gained  for 
the  present  group  the  name  of  Involuti.  According  to  Forsayeth  (Trans, 
ent.  soc.  Lond.,  1884,387),  "  Pamphila  mathias"  makes  no  cocoon  what- 
ever, the  chrysalids  lying  "  along  a  blade  of  grass  attached  by  a  band  across 
thorax  and  also  at  taU." 

The  butterflies  are  no  less  distinguished  by  their  peculiar  flight,  which 
is  extremely  rapid,  varied  and  interrupted,  terminating  suddenly  after  a 
short  career  and  as  suddenly  resumed  ;  as  Lang  expresses  it,  it  is  hurried 
and  intermittent,  never  steady  or  sailing  like  that  of  other  groups. 

They  almost  invariably  delight  in  the  hottest  sunshine,  and  generally  fre- 
quent open  meadows  ;  many  of  them  rest  with  their  wings  oddly  spread,  the 
front  pair  being  more  elevated  than  the  hind  pair,  a  feature  which  caused 
the  French  naturalist  Geoffroy  to  apply  to  them  the  name  of  estrophies, 
while  the  vulgar  English  name,  skipjiers,  as  aptly  refers  to  their  peculiar 
flight. 

These  insects,  says  Swainson,  "  have  neither  size  nor  brilliancy  to 
recommend  them,  while  their  long,  abruptly  hooked  antennae  give  them 
such  an  isolated  character,  that  the  family  can  never  be  mistaken." 

Nor  are  their  distinguishing  characters  contlned  to  outward  structure.  Their  flight 
Is  even  more  rapid  than  that  of  tlie  Nymphalidae,  and  in  the  more  typical  species  is 
performed  with  such  celerity  that  the  eye  can  scarcely  follow  the  Insect.  They  may, 
Indeed,  be  compared  to  the .  .  .  swallow  tribe  among  birds  .  .  .  while  their  palpable 
affinity  to  the  hawk-moths  has  induced  almost  every  writer  to  place  them  as  the  con- 
necting link  between  the  diurnal  and  crepuscular  Lepidoptera  .  .  .  [They]  are  conspicu- 
ous for  the  great  thickness  of  their  head  and  thorax,  no  less  than  for  muscular  strength  : 
many  fly  in  the  same  manner  as  the  common  humming-bird  hawk-moth  of  Europe,  and 
are  most  active  during  the  morning  and  evening,  resting  with  their  wings  erect;  others 
prefer  the  meridian  lieat,  and  repose  with  all  the  four  wings  expanded;  others,  again, 
are  never  seen  to  take  nourishment,  but  are  found  in  the  forests,  sheltered  under  leaves; 
there  is,  in  short,  such  a  great  diversity  of  habit  in  this  family  that  it  cannot  be  defined 
in  precise  terms ;  but  in  all,  as  showing  their  immediate  connection  to  the  hawk  moths, 
the  eyes  are  remarkably  large  and  prominent ;  this  affinity  is  further  manifested  by 
the  feet,  palpi  etc.  (Hist,  ins.,  97,  99). 

Wallace,  in  speaking  of  the  Hesperidae  of  the  Amazons  (Trans,  ent. 
soc.  Lond.,  [2]  ii :  263-4),  well  remarks  that  there  are  three  distinct 

modes  in  which  the  wings  are  carried  In  repose :  flrst,  they  are  closed  and  carried  erect 
as  In  the  typical  butterflies ;  second,  the  fore  wings  are  elevated  while  the  hind  ones 

I7» 
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expand;  third,  the  wings  are  all  expanded.  The  great  majority  of  the  South 
American  species  belong  to  the  first  of  these  divisions  such  as  Pyrrhopvga,  Erycides, 
Goniurus,  Goniloba  and  some  species  of  Paraphila  [corresponding  in  general  to  the 
higher  Hesperidi].  To  the  second  very  few  South  American  Hesperidae  belong,  prin- 
cipally of  the  genus  Pamphila  [corresponding  to  the  Pamphilidi].  The  third  compre- 
hends a  very  peculiar  group  of  insects  consisting  of  the  genera  Pyrgus,  Nisoniades  and 
Achlyodes  [corresponding  to  the  lower  Hesperidi].  They  have  the  upper  wings  more 
or  less  convex  and  never  erect  them  in  repose*  and  they  will,  I  believe,  form  a  very 
natural  subdivision  of  the  family. 

They  generally  develop  slowly,  frequently  having  but  a  single  genera- 
tion in  the  course  of  the  yearf  ;  very  frequently  (perhaps  generally?)  they 
hibernate  in  the  chrysalis  state,  but  there  are  a  considerable  number,  which, 
though  full  grown  in  the  autumn,  do  not  change  at  this  epoch,  but,  remain- 
ing dormant  through  the  winter,  undergo  their  transformations  in  the  early 
spring  before  vegetation  has  started.  None  are  certainly  known  to  pass  the 
winter  either  in  the  egg  or  the  imago  state. 

A  single  species  of  each  division  of  the  family  has  been  found  fossil  in 
the  tertiaries  of  Europe,  one  in  the  oligocene  of  Provence,  and  the  other 
in  the  more  recent  deposits  on  the  Ehine. 

The  division  of  the  family.  The  classification  of  the  Hesperidae 
has  proved  a  stumbling-block  to  all  who  have  proj)osed  any  arrangement 
of  butterflies.  Until  recently  no  author,  Hiibner  excepted,  has  even  at- 
tempted more  than  a  generic  collocation,  J  and  most  essays  of  the  latter 
sort  have  been  exceedingly  unsatisfactory.  In  his  Verzeichniss  bekannter 
schmetterlinge,  Hiibner  divided  the  "stirps"  into  eight  "families";  the 
first  three  of  these  are  founded  mainly  on  the  form  of  the  wings,  the  others 
simply  on  their  markings  ;  these  divisions  are  almost  wholly  unnatiu-al, 
although  the  sequence  of  the  genera  is  far  more  reasonable  than  that  of 
Herrich-Schaeffer  or  of  Butler. 

Fabricius  was  the  first  to  separate  the  family  into  distinct  genera.  In 
Illiger's  Magazine  he  divided  it  into  three  genera — Thymele,  Helias  and 
Pamphila.  Helias  was  founded  upon  a  single,  undescribed  and  now  un- 
known species.  If  we  omit  Helias,  the  genera  Thymele  and  Pamphila 
will  represent  in  the  main§  the  natural  separation  of  the  Hesperidae  into 
two  grand  divisions,  which  are  of  less  value  than  subfamilies,  and  may 
therefore  be  termed  tribes  ;  to  the  former  we  may  apply  the  name  Hes- 
peridi, and  to  the  latter  Pamphilidi.  The  following  distinctions  will  be 
found  between  the  two  tribes  : — 

•This  is  not  strictly  true  either  of  European  Hesperidi  being  single  brooded  while  the  spe- 

or  North  American  species  of  these  groups.  cies  of   Erynnis    and   Augiades    are   double 

t  Dupouchei  (Incouogr.  des  chenilles,  211)  brooded, 

remarlts  of  the  European  Hesperidae  that  the  J  Latreille  in  the  Encyclop6die  mfithodique 

species  with  tawny  ground  color  are  single  separated  the  species  into  unnamed  groups  by 

brooded,  while  those  having  la  darii  ground  an  analytical  table,  based  principally  on  the 

spotted  with  white  are  double  brooded;  but  form  and  markings  of  the  wings. 

not  only  can  this  statement  not  be  extended  be-  §  Some  species  enumerated  under  Pamphila 

yond  Europe,  but  ills  not  even  true  there,  many  belong  to  the  first  division. 
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In  tlie  Hesperidi,  the  fore  wing  of  the  male  is  always  or  almost  always 
provided  with  a  costal  fold  where  a  sort  of  silky  down  is  concealed  ;  this 
feature  is  often  very  inconspicuous  ;  in  the  Pamphilidi,  on  the  other  hand, 
the  male  is  generally  furnished  with  a  discal  patch  of  peculiar  scales  cross- 
ing the  median  interspaces  of  the  fore  wings,  usually  in  an  oblique  direc- 
tion ;  but  sometimes  the  wing  of  the  male  is  as  simple  as  that  of  the 
female.  In  the  male  Hesperidi  again,  the  posterior  extremity  of  the  ali- 
mentary canal  is  protected  beneath  by  a  corneous  sheath,  which  extends 
beyond  the  centrum  or  body  of  the  upper  pair  of  abdominal  appendages, 
sometimes  nearly  to  the  extremity  of  the  appendages,  carrying  the  vent 
beyond  the  centrum  ;  while  in  the  Pamphilidi,  the  extremity  of  the  canal 
is  not  protected  by  any  extruded  sheath,  but  opens  at  the  very  base  of  the 
inferior  wall  of  the  centrum. 

In  the  Hesperidi,  the  prevailing  color  of  the  butterflies  is  dark  brown, 
marked  with  white  or  translucent  angular  spots  ;  the  antennae  generally 
have  a  long  club  roundly  bent  or  with  a  sinuous  lateral  ciu"ve  ;  in  the 
Pamphilidi  the  prevailing  tints  of  the  wings  are  tawny  and  black,  mai'ked 
also,  but  often  feebly,  with  pale,  sometimes  vitreous  spots  ;  the  antennae 
are  provided  with  a  stout  club,  which  generally  tapers  rapidly  and  termi- 
nates in  a  slender  prolongation,  recurved  at  about  a  right  angle ;  but  in  a 
few  genera  the  crook  is  very  slight,  or  wholly  wanting. 

The  body  of  the  Hesperidi  is  proportionally  stouter  than  in  the  Pam- 
pliilidi  and  their  flight  is  generally  swifter  and  more  direct,  although  in 
some  genera  the  movement  is  unusually  slow.  In  the  higher  Hesperidi, 
when  the  insect  is  at  rest,  all  the  wings  are  held  equally  erect ;  in  the 
lower  groups,  the  wings  are  either  perfectly  or  almost  perfectly  expanded, 
or  else  they  present  the  inequality  of  position  characteristic  of  the  Pam- 
philidi, where  the  hind  wings  are  usually  horizontal  or  partially  raised, 
while  the  fore  wings  are  vertical,  or  oblique. 

The  earlier  stages  seem  to  present  no  peculiar  distinctions,  if  we  except 
the  eggs  ;  in  the  Hesperidi  these  are  always  distinctly  ribbed  vertically,  as 
well  as  cross-lined,  and  are  almost  always  about  as  tall  as  broad ; 
while  in  the  Pamphilidi  the  eggs  are  smooth  and  pretty  regularly 
hemispherical,  usually  much  broader  than  high  ;  in  some  of  the  highest,  the 
eggs  are  faintly  ribbed  vertically.  The  caterpillars  of  Hesperidi  generally 
feed  upon  leguminous  plants,  or,  if  not,  upon  other  angiospenns,  andlive  in 
horizontal  nests  made  of  leaves  ;  the  Pamphilidi  feed  mostly  on  Gramineae, 
or  other  endogenous  plants,  and  generally  construct  vertical  nests  among 
the  blades. 

This  division  of  the  family  was  proposed  by  me  in  1874  (Bull.  BuflF. 
800.  nat.  sc,  i :  195-196),  and  has  since  received  a  certain  amount  of  sup- 
port, some  writers  accepting  the  arrangement  though  not  adopting  the 
divisions.  Mabille  in  his  arrangement  of  the  Hesperidae  of  the  Bruxelles 
Museum  hae  even  gone  further  and  subdivided  each  of  these  tribes  into 


1372         THE  BUTTERFLIES  OF  NEW  ENGLAND. 

three  or  four  minor  groups  of  genera,  which,  so  far  as  the  Hesperidi  are 
concerned,  are,  I  think,  of  value.  In  the  same  year  (1878)  Burmeister, 
not  willing  to  accept  the  divisions  proposed  on  the  ground  that  they  were 
founded  upon  the  male  sex,  which  was  certainly  only  partially  true,  proposed 
(Descr.  phys.  Rep.  Arg.,  Lep.,  245)  a  new  division  into  four  tribes — 
Pyrgidae,  Achlyodidae  (:=Mabille's  Antigonini),  Thymelidae  and  Thamy- 
rididae  (=Mabille's  Pyrrhopygini).  His  Pyrgidae  Jind  Thymelidae,  how- 
ever, are  assemblages  of  extremely  dissimilar  material  having  no  distinctive 
bonds  in  common,  the  former  by  the  inclusion  of  the  species  he  refers  to 
Pyrgus,  the  latter  by  a  medley  of  forms  belonging  to  two  or  three  of 
Mabille's  divisions.*  The  latest  division,  that  of  Distant,  is  even  more 
unfortunate,  for  his  separation  of  the  Malayan  species  into  two  groups, 
Ismenaria  and  Erionotaria,  is  based  entirely  on  the  relative  length  and 
breadth  of  the  hind  wings,  a  separation  he  does  not  claim  as  natural,  and 
which  seems  to  me,  therefore,  purely  an  obstacle,  obliging  him  to  separate 
allied  and  place  near  together  dissimilar  forms. 

Since  the  publication  of  my  proposed  division  I  have  not  been  able  to 
give  to  this  family,  outside  of  the  North  American  forms,  the  study  I  had 
hoped  to  do  before  publishing  this  work,  but  from  numerous  examinations 
and  dissections  made,  from  the  criticisms  and  comments  of  others,  and 
from  the  study  of  the  published  material  upon  the  earlier  stages,  I  have 
been  brought  to  the  conclusion  that  while  it  is  possible  that  the  distinctions 
to  which  I  have  drawn  attention  may  not  pervade  the  whole  family,  there 
is  no  question  at  all  of  their  value  as  separating  all  the  forms  found  in  north 
temperate  regions,  and  the  fidler  distinctions  we  have  given  in  this  work  will, 
we  think,  warrant  our  conclusion.  The  characteristics  of  the  larva,  the 
chrysalis  and  the  imago  of  the  Pyrrhopygini  of  Mabille  seem  to  me  to  indicate 
that  they  perhaps  should  form  a  distinct  group  equivalent  to  the  Hesperidi 
rather  than  to  either  of  the  groups  of  genera  into  which  the  latter  falls ; 
while  the  lack  of  information  concerning  the  early  stages  of  so  many  tropi- 
cal types  leaves  us  in  great  uncertainty  regarding  the  necessity  for  the 
further  division  of  the  Pamphilidi  or  the  removal  of  a  part  of  its  members 
as  distinct  tribes  ;  so  far,  however,  as  I  have  yet  been  able  to  obtain  any 
information  concerning  the  early  stages,  I  discover  nothing  which  seems  to 
point  to  their  further  division  into  anything  more  important  than  groups  of 
genera,  such  as  those  into  which  each  of  the  two  tribes  is  divided  in  the 
present  work. 

Table  of  tribes  of  Hesperidae,  based  on  the  egg. 

Eggs  vertically  ribbed,  tlie  ribs  connected  by  horizontal  cross  lines Hesperidi. 

Eggs  having  the  surface  smooth  or  obscurely  reticulated,  veith  no  sign  of  ribst... Pamphilidi. 

*  For  instance,  Hylephila  phylaeus  and  Pyr-  however,  has,  as  Goossens  states,  a  vertically 

gus  americanus  are  placed  under   Pyrgidae,  ribbed  egg,  but  it  is  not  cross  lined,  nor  is  it 

Thymelicus    brettus  and  Eudamus    proteus  reticulate,  but  simply  punctate;  and  the  same 

under  Thymelidae.  is  true  in  Pamphila,  only  the  ribs  are  very 

t  The  European    Heteropterus    morpheus.  obscure. 
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Table  of  tribes,  based  on  t/ie  caterpillar  at  birth. 

Last  abdominal  segment  furnished  with  simple',  outward  or  posteriorly  directed  bristles,  only 

a  little  longer  than  the  others Hesperldl. 

Last  sei^iueut  furnished  apically  with  some  exceptionally  long,  recurved  bristles.  .PaniphUldi. 

Table  of  tribes,  based  on  the  mature  caterpillar. 

Upper  half  of  head  as  seen  from  in  front  rounded  or  quadrangular ;  highest  points  of  the  two 
hemispheres  more  distant  than  the  base  of  the  frontal  triangle.  Body  comparatively  stout 
and  plump Hesperldl. 

Upper  half  of  head  as  seen  from  in  front  rapidly  narrowing  and  subconical  above,  with  the 
breadth  of  the  base  giving  the  wliole  head  a  triangular  or  pyramidal  aspect;  highest  points 
of  the  two  hemispheres  no  farther  apart  than  the  base  of  the  frontal  triangle.  Body  very 
elongated Pamphilldl. 

Table  of  tribes,  based  on  the  chrysalis. 

Tongue  case  not  extending  beyond  the  tip  of  the  wing-cases Hesperldl. 

Tongue  case  free  at  tip,  extending  beyond,  generally  much  beyond,  sometimes  far  beyond,  the 
tip  of  the  wing-cases Pamphilldl. 

Table  of  tribes,  based  on  the  imago.  • 

Distal  recurved  part  of  antennal  club  as  long  or  nearly  as  long  as  the  proximal  part,  the  club 
being  bent  where  thiclcest;  abdomen  generally  shorter  than  the  hind  wings.  Males  generally 
(in  our  species  always)  with  a  recurved  fold  of  the  fore  wings  containing  androconia;  extrem- 
ity of  the  alimentary  canal  in  males  extended  and  protected  beneath  by  a  corneous  sheath. 
Colors  generally  black  or  dark  brown  with  white  or  vitreous,  angular  spots Hesperldl* 

Distal  recurved  part  of  antennal  club  either  (occasionally)  wholly  wanting,  or  brief  as  com- 
pared to  proximal  part,  the  club  being  bent  beyond  where  thickest;  abdomen  as  long  as  or 
surpassing  the  hind  wings.  Males  often  (in  our  species  usually)  with  a  black,  velvety  patch 
across  the  disk  of  the  fore  wings  containing  androconia;  extremity  of  alimentary  canal  in 
males  not  extended.  Colors  generally  tawny  and  dark  brown,  sometimes  with  minute,  vitreous 
spots Pamphilldl. 

TRIBE   HESPERIDI. 

Hesperidcs  (pars)  Latreille.  Pyrgidae  (pars) -|- Achlyodidae  4-ThymeIidae 

Celebres+Fortes  +  Formales  4-Veteres-(-Vul-  (pars)  Burmeister. 

gares-l-CautiHiibner.  Eudamini+  Antigonini  Mabille. 

Ich  moehte  gern  mich  frei  bewahren, 
Verbergen  vor  der  ganzen  Welt, 
Auf  stlUen  Fliissen  mocht'  ich  fahren, 
Bedeckt  von  schatt'gen  "Wolkenzelt. 
Von  Sommervogeln  ubergaukelt, 
Der  ird'scbfii  Sdivvere  mich  entziehn, 
Vom  reiiicii  Element  geschaukelt. 
Die  schuldbelleckten  Menscheu  fliehn. 

Platen. 

Imago.  Generally  of  medium  size,  relatively  stout.  Antennae  with  the  club  usually 
long  and  slender,  bent  in  the  middle,  the  apical  portion  usually  long  drawn  out,  or 
with  a  sinuous  lateral  curve.  Costal  margin  of  fore  wings  generally  more  arcuate  than 
in  Pamphilidi,  almost  always  furnished  in  the  male  with  a  reflexed  fold,  containing 
androconia  concealed  within,  never  with  any  discal  patch  of  peculiar  scales.  Scales 
contained  in  this  costal  fold  consisting  of  a  very  great  variety,  and  differing:  on  the 
costal  vein,  where  they  are  usually  more  or  less  scaphiform  ;  in  the  area  next  below 
it,  where  they  are  similar,  but  very  much  smaller  and  less  dense ;  followed  by  a  field, 
generally  a  narrower  one,  next  the  tip  of  the  opening  of  the  fold,  where  they  are 
very  slender  and  elongate,  often  enlarged  at  one  or  the  other  extremity,  sometimes 
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twisted  or  broken  into  joints  or  links;  or  there  may  be  very  slender  stiff  bristles, 
or  slenderer  hairs,  or  tliese  are  flagellate  at  the  extremity  with  a  very  fine  tliread; 
cell  of  same  wing  usually  more  than  two-thirds  as  long  as  the  wing;  hind  wings 
sometimes  tailed  or  lobed  at  the  extremity  of  tlie  snbmedian  nervure,  sometimes 
erose,  sometimes  also  entire.  Abdomen  generally  shorter  than  the  hind  wings ;  in  the 
male  the  extremity  of  the  alimentary  canal  protected  beneath  by  a  horny  sheath,  which 
extends  beyond  the  centrum,  sometimes  nearly  to  the  extremity  of  the  parts  beyond, 
thus  always  carrying  the  anal  opening  beyond  the  centrum ;  or,  to  express  it  differently, 
the  lateral  arms  originate  from  the  lower  surface  of  the  centrum,  from  the  very  base, 
permitting  a  passage  for  the  alimentary  canal  between  them  and  the  centrum. 

Egg.  Compact,  the  height  about  ecjual  to  the  diameter,  the  sides  comparatively 
higli  above,  and  furnislied  with  a  moderate  ntiraber  of  not  very  elevated  longitudinal 
ribs,  extending  from  about  the  edge  of  tlie  base  to  the  flatter  portion  of  summit  and 
crossed  liy  numerous  delicate,  transverse  lines. 

Caterpillar  at  birth.  Last  abdominal  segment  furnished  with  simple  tapering 
hairs,  witli  a  slight  backward  arcuation. 

Mature  caterpillar.  Comparatively  stout,  the  head  more  or  less  quadrangular, 
al)out  as  In'iiad  al)o\'e  as  below ;  the  abdominal  segments  divided  by  transverse  creases 
into  no  more  than  five  sections. 

Chrysalis.  Comparatively  stout,  the  Ijoiiy  largest  at  the  third  abdominal  segment, 
the  head  genei-aliy  a  little  narrower  tlian  the  thorax;  always  rounded  in  front  in  the 
middle,  but  never  mucronate;  tongue  case  short,  not  protruding  beyond  the  tip  of  the 
wings. 

The  males  of  the  butterflies  of  this  group  may,  at  least  in  our  fauna, 
be  distinguished  from  those  of  the  other  by  the  presence  of  a  costal  fold  on 
the  basal  half  of  the  fore  wings,  often  obscure,  and  vvliieh  includes  a  sort  of 
silky  down,  in  general  appearance  similar  to,  but  more  delicate  than,  that 
found  in  the  fold  of  the  inner  margin  on  the  hind  wings  of  some  Papilioni- 
nae. 

The  higher  forms  comprised  in  our  fir.st  section,  the  Eudamini  of 
Mabille,  differ  a  little  from  the  lower  (Antigonini  of  Mabille)  in  the  mode 
in  which  the  wings  are  held  in  repose,  in  which  respect  they  generally 
resemlile,  as  Wallace  has  remarked  (antea,  p.  13(59),  the  majority  of  butter- 
flies, all  the  wings  being  equally  erect.  They  also  differ  from  them  in  the 
greater  stoutness  of  the  body  and  their  remarkable  swiftness  of  flight, 
"which  I  believe,"  says  Wallace  (Trans,  ent.  soe.  Lond.,  [2],  ii :  3(34), 
"exceeds  that  of  any  other  insects.  The  eye  cannot  follow  them  as  they 
dart  past,  and  the  air,  forcibly  divided,  gives  out  a  deep  sound,  louder  than 
that  produced  by  the  humming  bird  itself."  These  higher  genera,  too,  are 
almost  wholly  peculiar  to  America  and  entirely  absent  from  Europe,  while 
the  lower  forms  (our  second  section,  the  Antigonini  of  Mabille)  are  com- 
mon to  both  continents,  and  in  the  temperate  zones  are  perhaps  nearly 
equally  abundant  in  both.  In  these  lower  forms  the  wings  are  either  per- 
fectly or  almost  perfectly  expanded,  or  else  they  begin  to  show  an  inequal- 
ity of  position,  mostly  peculiar  to  the  tribe  below. 

The  prevailing  color  of  the  butterflies  of  this  group  is  dark  brown, 
marked  with  squarish  or  angular  white  or  translucent  spots  ;  tawny  tints 
are  seldom  found.     The  antennae  generally  have  a  long  club,  roundly  bent 
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or  with  a  sinuous  lateral  curve  ;  in  the  former  case,  comprising  the  higher 
genera,  the  club  is  pretty  stout;  in  the  latter  it  tapers  very  gradually. 
There  is  some  variety  in  the  form  of  the  wing,  some  genera  being  pro- 
vided with  long  tails  to  the  hind  pair,  while  others  have  the  hinder  edge  of 
the  same  wings  scalloped  or  oddly  excised. 

The  eggs  of  this  group  are  always  longitudinally  ribbed  and  trans- 
versely lined,  in  which  respect  they  are  widely  diiFerent  from  those  of  the 
Paniphilidi. 

The  caterpillars  generally  feed  upon  Leguminosae,  but  also  upon  a 
variety  of  other  angiosperms,  and  live  in  horizontal  nests  formed  by  bend- 
ing over  a  portion  of  a  leaf,  and  fastening  it  to  the  rest  by  distant  broad 
bands  of  silk,  often  so  long  as  not  to  bring  the  different  parts  of  the  leaf  in 
contact ;  or,  later  in  life,  they  draw  together  several  leaves  in  a  similar 
manner. 

The  chrysalids  are  smooth  and  rounded,  frequently  of  a  mahogany 
color,  of  a  compact  form,  with  scarcely  any  protuberances,  and  are  en- 
closed in  a  cocoon  often  made  of  the  last  larval  nest  more  closely  bound 
together,  or  of  a  similar  one  constructed  for  the  purpose,  within  which  the 
caterpillar  weaves  Y-shaped  shrouds  upon  which  to  support  the  body. 

Table  of  the  genera  of  Hesperidi,  based  on  the  egg. 

Vertical  ribs  not  much  higher  on  the  arching  shoulder  of  the  egg  than  in  the  middle  of  the 
sides;  cross  lines  exceedingly  frequent,  breaking  up  the  interspaces  into  cells  more  thaa 
eight  (9-11)  times  as  broad  as  high. 
Egg  broadly  truncate  above,  over  a  space  about  equal  in  width  to  half  the  width  of  the 
egg;  vertical  ribs  not  over  lifteen  in  number. 

With  at  most  twelve  vertical  ribs.    Egg  an  eighth  broader  than  high Eudamus. 

With  more  than  twelve  vertical  ribs.     Egg  a  fourth  broader  than  high Achalarus. 

Egg  regularly  domed  above,  with  no  portion  truncate ;  vertical  ribs  at  least  fifteen  in 
number. 

With  sixteen  to  nineteen  vertical  ribs.    Eggs  less  than  a  fifth  broader  than  high 

Epargyreus. 

With  about  fifteen  vertical  ribs.    Eggs  a  fourth  broader  than  high Thorybes. 

Vertical  ribs  generally  at  least  twice  as  high  on  the  arching  shoulder  of  the  egg  as  in  the 
middle  of  the  sides ;  cross  lines  not  so  frequent  as  above,  the  cells  being  less  than  eight  (4-7) 
times  as  broad  as  high. 
Vertical  ribs  less  than  twenty  in  number. 

The  vertical  ridging  of  the  egg  quite  similar  in  thickness  above  and  below,  except 

that  the  ribs  are  often  less  numerous  above Thanaos. 

The  vertical  ridging  of  the  egg  very  dissimilar  above  .and  below,  some  of  the  thin,  com- 
pressed ribs  of  the  lower  half  of  the  egg  being  transformed  .above  to  coarse,  broad, 

rounded   ridges  of  a  unique  appearance Pholisora. 

Vertical  ribs  more  than  twenty  in  number Hesperia. 

Table  of  genera,  based  on  the  caterpillar  at  birth. 

Head  excessively  large;  dorsal  shield  of  first  thoracic  segment  conspicuous;  first  pair  of  thora- 
cic legs  conspicuously  more  corneous  than  the  others. 
First  thoracic  segment  with  only  the  dorsal  shield  corneous. 

Dorsal  shield  of  first  thoracic  segment  not  nearly  reaching  the  spiracles  on  the  side.... 

Eudamus. 
Dorsal  shield  of  first  thoracic  segment  reaching  and  including  the  spiracles  on  the  side. 

Achalarus. 
First  thoracic  segment  completely  corneous Thorybes. 
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Head  ouly  moderati'ly  large;  dorsal  shield  of  lirst  thoracic  segment  inconspicuous;  all  the  tho- 
racic legs  alike  in  texture. 

Head  subpyramidal,  niuib  narrower  above  than  below Epargyreus. 

Head  rounded  subquadrate,  as  broad  above  as  below. 

First  thoracic  segment  with  dorsal  shield  scarcely  distinguishable  from  rest  of  seg- 
ment  Thanaos. 

First  thoracic  segment  with  dorsal  shield  slightly  corneous Pholisora. 

Hesperia  not  examined. 

Table  of  genera,  based  on  the  mature  caterpillar. 

Head  at  least  as  liigh  as  broad,  the  highest  point  of  each  lateral  halt  of  the  head  inside  the 
middle  line  of  that  half;  frontal  triangle  vertically  carinate;  dorsal  shield  of  first  thoracic 
segment  obvious. 
Papillae  of  body  inconspicuous,  except  from  coloring. 

A  distinct  indurated  spot  at  the  base  of  the  long,  iufralateral  hair  of  the  second  tho- 
racic segment;  a  conspicuous,  bright-colored,  lateral  stripe,  the  transverse  markings 

in  dots  only Eudamus. 

No  distinct  infralateral,  indurated  spot  on  second  thoracic  segment;  markings  wholly 
transverse  and  in  broken  lines,  the  longitudinal  markings  being  wholly  interrupted. 

Epargyreus. 
Papillae  of  body  conspicuous,  giving  it  a  granulated  appearance. 

Collar  half  as  broad  as  the  head Achalarus. 

Collar  distinctly  less  than  half  as  broad  as  the  head Thorybes. 

Head  distinctly  broader  than  high,  the  highest  point  of  each  lateral  half  at  or  outside  the 
middle  of  that  half;  frontal  carina  not  distinctly  carinate  mesially;  dorsal  shield  of  first 
thoracic  segment  inconspicuous  or  distinct  only  at  posterior  edge. 

Head  distinctly  angulated  at  the  upper  outer  corner,  as  seen  on   a  front  view ;  hairs  of 
head  simple;  dorsal  shield    of  first  thoracic  segment  homomorphous;    no  laterodorsal 

series  of  chitinous  anuuli Thanaos. 

Head  regularly  rounded  at  upper  outer  corner;  hairs  of  head  branching ;  dorsal  shield  of 
first  thoracic  segment  heteroraorphous,  the  hinder  edge  conspicuous;  a  laterodorsal 
series  of  chitinous  annuli. 
None  of  the  abdominal  hairs  longer  than  the  shorter  sections  of  the  segments ;  second 

pair  of  thoracic  legs  resembling  the  third  pair  more  than  the  first Pholisora. 

Among  the  abdominal  hairs  are  many,  serially  arranged  but  distant  from  each  other, 
much  longer  than  the  sections  of  the  segments ;  second  pair  of  thoracic  legs  resemb- 
ling the  first  pair  rather  than  the  third Hesperia. 


Table  of  genera,  based  on  the  chrysalis. 


Abdomen  exclusive  of  cremaster  no  longer  than  the  rest  of  the  l)ody;  length  of  mesonotum 
equalling  the  width  between  basal  wing  tubercles ;  cremaster  comparatively  stout,  subtri- 
angular. 
Very  stout  bodied ;  head  and  prothorax  noticeably  narrower  than  the  thorax ;  prothoracic 

spiracle  witli  no  posterior,  elevated,  flaring  lip Epargyreus. 

Less  stout  bodied ;  head  and  prothorax  scarcely  narrower  than  the  thorax;  prothoracic 
spiracle  %vitha  posterior,  elevated,  flaring  lip. 
Mandibular  plate  gently  and  uniformly  convex. 

Prothoracic  spiracle  opening  forward  and  outward Eudamus. 

Prothoracic  spiracle  opening  forward  only Achalarus. 

Mandibular  plate  with  a  distinct,  central,  hemispherical,  hairy  tubercle Thorybes. 

Abdomen  exclusive  of  cremaster  longer  than  the  rest  of  the  body ;  inesonotum  not  so  long  as 
the  width  between  the  basal  wing  tubercles;  cremaster  comparatively  slight,  elongated. 
Posterior  lip  of  prothoracic  spiracle  scarcely  raised,  not  flaring;  body  with  only  very  short 

and  fine  hairs,  wholly  inconsjneuous Thanaos. 

Posterior  lip  of  prothoracic  spiracle  much  elevated,  flaring,  fluted ;  bodylprovidedjwith  many 
long  and  rather  coarse  hairs. 
At  base  of  the  cremaster  beneath  a  large,  double,  oval  swelling  enclosed  anteriorly  by 
a  closely  fitting,  rather  prominent  ridge;  equal  apical  portion  of  cremaster  viewed 

from  above  scarcely  longer  than  bro.ad Pholisora. 

Base  of  cremaster,  beneath,  exceptionally  uniform,  with  no  transverse  ridge;   equal 
apical  portion  of  cremaster,  viewed  from  above,  twice  as  long  as  broad...  Hesperia. 
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Table  of  genera,  based  on  the  imago. 

Of  larger  size;  hind  wings  cither  tailed  or  (iistinotly  annulate  at  the  tip  of  the  subniedian  nor- 
vure;  first  forking  of  median  vein  of  liind  win;;  bnt  little  If  any  nearer  the  base  than  the  first 
subcostal  division* ;  second  median  nervulo  of  tore  wing  opposite  the  first  sul)Costal  fork  or  a 
point  between  it  and  the  second;  antenna!  oinb  hooked,  the  tip  generally  bent  backward  at 
less  than  a  right  angle ;  terminal  palpal  joint  ovate,  at  most  hardly  more  than  twice  as  long  as 
broad. 
Hind  wings  with  a  distinct  tail  or  projecting  tooth  at  the  tip  of  the  submedian  nervure. 

Hind  wings  with  a  long  tall Eudamus. 

Hind  wings  with  a  projecting  tooth  only Epargyreus. 

Hind  wings  merely  angulate  at  the  tip  of  the  submedian  nervure. 

Hind  wings  produced  in  the  submedian  area,  the  submedian  nervure  being  longer  than 

the  subcostal  beyond  the  costal  divarication Achalarus. 

Hind  wings  produced  in  the  subcostal  area,  the  subcostal  beyond  the  costal  divarication 

being  longer  than  the  submedian  nervure Thorybes. 

Of  smaller  size ;  hind  wings  regularly  rounded  next  the  tip  of  the  submedian  nervure ;  first 
forking  of  median  vein  of  hind  wing  much  nearer  the  base  than  the  corresponding  forking 
of  the  subcostal ;  second  median  nervule  of  fore  wing  opposite  the  second  or  third  subcostal 
fork ;  antenual  club  sickle-shaped,  the  tip  generally  bent  backward  at  more  than  a  right  angle ; 
terminal  palpal  joint  linear,  four  or  more  times  as  long  as  broad. 
Anteunal  club  generally  terminating  in  a  fine,  long  drawn  point;  if  nott,  the  antennae  half 
as  long  as  the  fore  wing;  opposite  clasps  of  male  abdominal  appendages  asymmetrical... 

Thanaos. 
Antennal  club  but  slightly  tapering  on  apical  half,  the  tip  bluntly  pointed,  the  whole  an- 
tenna less  than  half  as  long  as  the  wing;   opposite  clasps  of  male  abdominal  appendages 
symmetrical. 
Almost  wholly  black,  at  most  with  a  few  white  dots  on  the  fore  wings,  the  fringe  uni- 
colorous;  antennalclubsixor  seven  times  as  long  as  broad,  tapering  very  regularly  and 
gradually  from  the  middle  in  either  direction ;  at  a  distance  from  the  tip  equal  to 
half  the  extreme  breadth,  much  less  than  half  as  broad  as  at  greatest. . .  .Pholisora. 
Much  checkered  with  white  on  both  wings,  the  fringe  with  alternating  colors ;  antennal 
club  not  more  than  four  or  five  times  longer  than  broad,  tapering  much  more  rapidly 
next  the  tip  than  before ;  at  a  distance  from  the  tip  equal  to  half  the  extreme  breadth, 
fully  half,  sometimes  more  than  three-quarters,  as  broad  as  at  greatest... Hesperia. 


SECTION    I. 

Egg  with  vertical  ribs  of  nearly  equal  height  throughout,  the  cross  lines  exceed- 
ingly frequent,  making  very  elongated  cells.  Caterpillar  at  birth  with  the  thoracic  dorsal 
shield  usually  conspicuous.  Mature  caterpillar  with  the  head  at  least  as  high  as  broad ; 
frontal  triangle  mesially  carinate ;  dorsal  thoracic  shield  obvious.  Chrysalis.  Meso- 
notum  as  long  as  its  greatest  width ;  cremaster  stout,  subtriaugular.  Imago.  Species 
of  larger  size ;  hind  wings  either  tailed  or  distinctly  angulate  next  anal  angle ;  sub- 
costal and  median  veins  of  hind  wings  forking  for  the  first  time  at  about  equal  distances 
from  the  base;  club  of  antennae  hooked;  last  palpal  joint  ovate,  at  most  hardly  more 
than  twice  as  long  as  broad.    Wings  held  erect  in  repose  by  day. 

Gexera  :  Eudamus,  Epargyreus,  Achalarus.  Thorybes. 
•  Not  including  the  costo-subcostal  divarication,    t  As  in  Thanaos  brizo. 
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EUDAMUS  SWAINSON. 

Eudamus  Swains.,  Zool.  ill.,  ii  :48  (1832-1833).       Thymele  Kirby  et  al.,  nee  Fabr. 

Gonuiurus  Bull.,  nee  Hiibn.  Type. — Papilio proteus  Linn. 

Then  didst  thou  pass  me  in  radiance  by, 
Child  of  the  sunbeam,  bright  butterfly  ! 
Thou  that  dost  bear  on  thy  fairy  wings. 
No  burden  of  mortal  sufierings ! 

Hemans. 

Imago  (57  : 5).  Head  very  large,  profusely  clothed  with  short,  equal  hairs,  arranged 
mostly  in  transverse  appressed  ridges,  the  principal  one  connecting  the  bases  of  the 
antennae;  a  short,  rather  thick,  equal  bunch  of  bristly  arcuate  hairs  are  emitted  from 
the  exterior  base  of  the  antennae  and  curve  over  the  eyes,  scarcely  more  than  one-sixth 
of  their  serai-circumference  in  length;  the  whole  of  the  front  projecting  considerably 
beyond  the  front  of  the  eyes,  so  prominent  across  the  middle  as  to  be  elevated  into  a 
sort  of  transverse  ridge,  the  most  elevated  part  of  which  is  in  the  middle  of  either 
lateral  half,  equalling  in  prominence  the  basal  joint  of  the  antennae;  the  upper  and 
lower  halves  of  the  front  divided  by  this  ridge  at  scarcely  more  than  right  angles  to 
each  other;  laterally  the  border  of  the  front  is  rounded,  scarcely  surpassing  the  middle 
of  the  front  of  the  antennal  base,  and  so  not  reaching  the  edge  of  the  eyes,  in  front  and 
behind  scarcely  convex,  scarcely  more  than  twice  as  broad  as  long.  Vertex  a  little  tumid, 
rounded  from  in  front  backward,  but  not  laterally,  scarcely  reaching  the  level  of  the 
eyes,  slightly  longer  than  the  front,  meeting  it  by  a  considerable  sulcation,  scarcely 
arcuate,  most  of  it  lying  between  the  middle  of  the  antennal  bases,  but  at  the  extremi- 
ties curving  forward  a  little;  and  from  the  occiput  by  a  brace-shaped,  scarcely 
impressed  sulcation.  Eyes  large,  full,  slightly  more  broadly  rounded  behind  than  in 
front,  naked.  Antennae  inserted  with  their  hinder  edges  at  the  middle  of  the  summit 
in  slight  pits,  their  interior  bases  separated  from  each  other  by  two  and  one-half 
times  the  diameter  of  one  of  the  basal  joints,  exclusive  of  the  crook  nearly  one- 
fourth  longer  than  the  abdomen,  the  whole  composed  of  fifty-four  joints,  of  which 
the  last  twenty-nine  form  the  club,  which  is  nearly  one-third  of  the  whole  length,  and 
bent  just  beyond  its  middle  at  the  thirty-sixth  or  thirty-seventh  joint;  the  basal  two- 
fifths  of  the  basal  half  of  the  club  is  gradually  incrassated,  and  the  apical  three- 
fifths  of  the  same  is  of  a  nearly  uniform  thickness,  subcylindrical  and  equalling  in 
width  the  length  of  three  of  the  joints;  the  club  commences  to  taper  just  before  its 
bend  and  tapers  very  gradually  and  regularly  in  a  subquadrate  form  to  a  rounded  tip, 
■which  has  one-half  the  diameter  of  the  antennal  stalk;  the  longest  joints  of  the 
stalk  are  about  three  times  as  long  as  broad,  and  the  crook  is  generally  recurved 
pretty  sharply,  at  much  less  than  a  right  angle.  Palpi  very  short  and  exceedingly 
stout,  scarcely  longer  than  the  eye,  heavily  clothed  with  scales,  which,  excepting  on 
the  apical  joint,  are  long  and  erect  and  form  a  dense  mass;  the  basal  joint  broader 
than  long,  bulbous,  its  apex  hollowed  for  the  reception  of  the  middle  joint  and  the 
anterior  portion  produced  to  a  considerable  extent;  the  second  joint  tumid,  pretty 
regularly  ovate,  twice  as  long  as  broad  and  twice  as  long  as  the  basal  joint,  nearly 
straight,  the  apical  joint  minute,  tumid,  scarcely  one-fourth  the  length  of  the  middle 
joint,  with  a  short  basal  stem  by  which,  although  seated  above  the  middle  of  the  tip 
of  the  basal  joint,  it  is  directed  downward  considerably ;  it  is  tumid  and  slightly 
longer  than  broad. 

Prothoracic  lobes  half  as  long  as  the  eye,  strongly  appressed,  laminate,  viewed  from 
the  front  subfabiform,  nearly  one-half  as  long  again  as  high,  highest  interiorly,  sloping 
off  exteriorly  above,  the  lower  surface  a  little  convex,  the  inner  margin  nearly 
straight.  Patagia  large,  long,  slender,  the  posterior  lobe  a  little  arcuate,  half  as 
broad  as  the  extreme  base,  two  and  one-half  times  longer  than  broad,  scarcely 
tapering  until  near  the  tip,  which  is  rather  broadly  rounded. 
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Fore  wings  (41 :  G)  triangular,  nearly  twice  as  long  as  broaii,  the  costal  margin, 
excepting  at  the  extreme  Imse,  straight  in  the  basal  half,  beyond  which  it  begins  to 
curve  and  Is  feebly  arcuate  in  the  apical  half;  upper  half  of  the  outer  margin 
moderately  convex,  almost  bent  at  the  independent  nervule,  the  lower  half  straight 
■with  a  slight  prominence  at  the  submodian  nervure;  the  apex  of  the  wing  is  strongly 
bent  at  less  than  a  right  angle,  the  extreme  apex  rounded  off;  the  anal  angle,  on 
account  of  the  fulness  of  the  wing  at  this  point,  is  bent  at  about  a  right  angle,  the 
inner  margin  straight,  or  with  the  least  possible  broad  median  excision.  Costal 
margin  strongly  thiclcened  in  the  basal  half  of  the  wing;  costal  nervure  terminating 
almost  as  far  beyond  the  tip  of  the  cell  as  the  width  of  the  latter;  first  superior  sub- 
costal nervule  originating  opposite  the  second  median  nervule  at  about  three-fifths 
the  distance  from  the  base  to  the  apex  of  the  cell;  the  fourth  superior  subcostal 
nervule  arising  just  before  the  apex  of  the  cell,  and  enclosing  between  its  tip  and  that 
of  the  subcostal  nervure  the  apex  of  the  wing;  the  second  and  third  at  equal  distances 
between  the  first  and  fourth  ;  first  inferior  subcostal  ner%'ule  bent  at  a  strong  angle  at 
its  base  to  form  a  part  of  the  closure  of  the  cell,  as  far  from  its  base  as  that  is  from 
the  origin  of  the  fourth  superior  nervule;  beyond  this  it  runs  directly  to  the  margin, 
excepting  for  a  considerable  basal  arcuatiou,  by  which  it  approaches  the  subcostal 
nervure  proper,  which  in  its  turn  here  slightly  diverges  toward  it ;  first  median  nervule 
arising  near  the  middle  of  the  basal  half  of  the  cell,  the  second  at  a  long  distance 
beyond,  the  main  vein  connected  with  the  basal  angle  of  the  first  inferior  subcostal 
nervule  by  an  extremely  feeble  oblique  vein,  which  parts  from  it  nearly  opposite  the 
origin  of  the  third  superior  subcostal  nervule,  and  from  the  middle  of  it  arises  the 
independent  vein ;  from  the  median  nervure  shortly  before  the  union  with  the  feeble 
cross  vein,  a  recurved  shoot  runs  almost  to  the  centre  of  the  cell;  internal  nervure 
short,  distant  from  the  submedian,  turning  abruptly  upward  and  running  into  it  below 
the  origin  of  the  first  median  nervule ;  cell  about  eight  times  as  long  as  broad,  and 
more  than  two-thirds  the  length  of  the  wing. 

Hind  wings,  exclusive  of  the  tail,  much  longer  than  broad,  the  costal  margin  vei-y 
strongly  and  regularly  rounded  at  the  base,  the  outer  angle  strongly  rounded,  not 
much  produced,  the  outer  margin  very  .slightly  convex,  feebly  crenulate,  and  as  far  as 
the  tail,  which  is  a  long  and  broad  expansion  of  the  membrane,  equal  on  either  side  of 
the  submedian  nervure ;  this  expansion  is  equal  and  lengthens  the  wing  by  from  one- 
half  to  the  whole  of  its  discal  length,  and  is  straight  or  slightly  curved  outward;  the 
inner  margin  is  straight  but  for  the  decided  aud  well  rounded  lobe,  whose  highest 
point  is  just  within  the  extremity  of  the  internal  nervure.  Costal  nervure  strongly 
bent  at  the  base  in  almost  perfect  correspondence  with  the  margin  of  the  wing ;  the 
precostal  very  insignificant,  hardly  to  be  noticed  but  for  the  enlargement  of  the  main 
vein  at  its  base,  which  is  close  to  the  base  of  the  wing;  subcostal  nervure  running 
nearly  parallel  to  the  extreme  base  of  the  costal,  as  far  as  the  enlargement  mentioned, 
which  bends  downward  to  meet  it  and  so  encloses  between  the  two  a  slight,  long-oval 
lacuna;  from  this  point  the  subcostal  bends  at  nearly  a  rig nt  angle  and  runs  in  a 
straight  course,  forking  at  about  one-third  the  distance  to  the  margin ;  median  forking 
scarcely  sooner  than  the  subcostal,  united  barely  beyond  its  last  divarication  with  the 
subcostal  by  a  cross  vein,  which  is  obsolete,  excepting  at  its  extremities,  but  runs 
parallel  to  the  margin  of  the  wing. 

The  scales  enclosed  in  the  costal  fold  of  the  male  include  an  elongated  chain-bristle 
with  apical  flagellum,  a  lanceolate  but  apically  enlarged  androconium  and  a  peg-like 
form  of  minute  size. 

Legs  2,  3,  1*.  Under  surface  of  fore  femora  equally  and  closely  tufted  with  very 
short  hairs ;  middle  and  hind  femora  tufted  loosely  with  very  long  hairs  on  the  basal 
half,  the  middle  pair  with  shorter  ones  on  the  apical  half;  hind  tibiae  equally  tufted 
with  long  hairs  above;    femora  2,  1,  3;    tibiae  2,  3,  1;  tarsi  3,  2,  1 ;    fore  and  hind 

•  In  this  way,  in  the  present  family,  I  pro-  members,  the  longest  being  placed  first;  where 
pose  to  indicate  the  relative  length  of  dilTcrcut      a  line  crosses  more  than  one  they  are  equal. 
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femora  of  equal  length,  middle  femora  half  as  long  again.  Fore  tibiae  two-thirds  the 
length  of  fore  femora  and  a  little  more  than  half  as  long  as  the  middle  and  hind  tibiae ; 
these  are  equal,  the  middle  pair  nearly  as  long  as  its  femora,  the  hind  tibiae  one-third 
longer  than  the  hind  femora.  Leaf -like  appendage  of  fore  tibiae  long  and  very  slender, 
originating  scarcely  beyond  the  middle  of  the  joint,  surpassing  its  extremity  a  little, 
more  than  four  times  as  long  as  broad,  a  very  little  arcuate,  especially  in  its  apical 
half,  bluntly  pointed  at  the  tip.  Middle  tibiae  with  a  pair  of  stout,  apical  spurs,  hind 
tibiae  with  a  similar  apical  pair  and  a  second  just  beyond  the  middle  of  the  joint; 
tarsi  1,  2,  3,  4,  5 ;  fore  tarsi  rather  more  than  two-thirds  as  long  as  the  middle,  rather 
less  than  two-thirds  as  long  as  the  hind  tarsi ;  hind  tarsi  one-fourth  longer  than  middle 
tarsi ;  all  the  tarsi  with  a  triple  row  of  slender  spines  beneath,  the  apical  ones  of  the 
outer  rows  of  each  joint  a  little  longer  than  the  others ;  basal  joint  as  long  as  the 
second,  third  and  fourth  together  on  the  hind  legs,  as  long  as  all  the  rest  together  on 
the  other  legs ;  second  joint  about  two-fifths  as  long  as  the  first.  Claws  small,  the 
apical  half  bent  considerably,  the  basal  half  tapering,  finely  pointed.  Pad  large, 
buUate,  apically  transverse  and  appressed,  from  tlie  middle  of  the  sides  of  which  pro- 
ject minute,  conical,  pointed  paronychia  resembling  the  apical  third  of  the  claws. 

Male  abdominal  appendages  having  the  centrum  of  the  upper  organ  a  little  com- 
pressed but  tumid,  well  arched  and  prominent  posteriorly.  Hooks  as  long  as  the  cen- 
trum, independent,  parallel,  nearly  horizontal  and  straight,  slender,  compressed  and  not 
pointed;  lateral  arms  forming  a  simple  sheath  extending  nearly  to  the  tip  of  the  hooks. 
Clasps  large,  nearly  equal,  twice  as  long  as  broad,  but  little  convex,  posterior  edge 
angulated  near  the  middle ;  upper  posterior  angle  slightly  prominent  and  denticulate. 

Egg.  Broader  than  high,  broadest  near  the  base,  the  sides  nearly  equal,  above 
strongly  arched  and  at  summit  truncate,  with  a  distinct  shoulder  at  the  base  of  the 
dome,  furnished  with  a  rather  scanty  number  of  vertical  ribs,  hardly  so  high  as  broad, 
broadest  on  the  domed  portion,  fading  below  on  the  sides  to  nothing  at  the  base,  all  of 
them  extending  to  the  micropylic  basin  which  is  of  unusual  size,  saucer-shaped ;  the 
ribs  have  a  denticulate  or  granulate  appearance  where  highest  from  the  alternation  of 
course,  due  to  the  Impinging  of  the  cross  lines  which  run  at  very  brief  intervals  in  a 
straight  course  traversing  the  interspaces,  at  least  in  the  upper  half  of  the  egg;  the 
interspaces  are  scarcely  waved  but  almost  perfectly  flat.  Described  from  specimens 
in  glycerine. 

Caterpillar  at  birth.  Head  large,  well  rounded,  scarcely  bilobed,  broadest  below, 
narrowest  above,  of  about  equal  height  and  breadth ;  the  front  well  rounded  on  a  side 
view;  triangle  half  as  high  as  the  head,  somewhat  higher  than  broad;  furnished  with 
a  few  definitely  arranged,  short,  curving  and  tapering  bristles;  mouth  parts  enclosed 
in  a  transverse,  broad  oval,  hardly  more  than  a  third  as  broad  as  the  head ;  ocelli  five 
in  number,  equal ;  four  equidistant  in  a  regular,  arcuate  row,  its  convexity  forward; 
the  fifth  posterior,  on  a  level  with  the  third  from  the  top  and  forming  with  it  and  the 
uppermost  a  nearly  equilateral  triangle.  First  segment  of  the  body  with  a  broad, 
equal,  dorsal  shield,  conspicuous,  not  nearly  reaching  the  spiracles  on  either  side;  the 
body  equal,  furnished  with  many  straight,  rather  stout  bristles  about  half  as  long  as 
the  segments,  scarcely  expanding  apically  but  cup-shaped  with  a  sharp  rim ;  they  are 
apparently  disposed  in  longitudinal  rows  very  much  as  in  Epargyreus,  the  mode  in 
which  my  specimens  are  mounted  not  permitting  a  more  exact  statement.  First  pair 
of  legs  horny,  the  other  more  fleshy ;  both  with  similar,  strongly  heeled,  mesially 
bent,  compressed,  minute  claws;  prolegs  short,  stout,  stumpy,  the  booklets  somewhat 
similar  to  the  claws  of  the  other  legs  but  not  more  than  a  quarter  as  large,  without  a 
heel ;  they  are  arranged  in  an  oval  to  the  number  of  about  twenty  on  the  ventral  pro- 
legs.     Described  from  specimens  mounted  in  glycerine. 

Mature  caterpillar.  Head  subglobular,  the  sides  strongly  arcuate,  almost  bent  in 
the  middle  where  it  is  broadest ;  the  summit  nearly  flat  and  half  as  wide  only  as  the 
middle  of  the  head ;  very  broadly  arcuate  beneath,  the  inner  frontal  triangle  nearly 
twice  as  high  as  broad,  reaching  just  above  the  centre  of  the  head  ;  the  head  of  equal 
height  and  breadth,  fully  twice  as  high  as  deep,  deepest  in  the  middle,  scarcely  less 
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deep  below,  the  front  rcceilhig  above  to  a  well  rounded  siuninit,  having  a  precipitous 
posterior  slope,  the  hintler  edge  of  the  head  lioiiig  tnineate;  the  surface  Is  more  or 
less  nigulosc,  and  covered  with  a  very  tine,  very  short  and  exceedingly  sparse  pile; 
ocelli  six  in  number,  four  arranged  in  a  strongly  arcuate  series  with  convexity  for- 
ward, subequidistant,  the  tlfth  posterior  to  the  third  from  the  top  and  as  distant 
from  it  as  the  uppermost;  the  sixth,  next  the  outer  posterior  base  of  the  antennae,  as 
distant  from  the  tiftli  as  the  tlfth  from  the  first;  these  three  with  the  fourth  at  the 
angles  of  a  very  elongated  lozenge. 

Dorsal  shield  of  the  first  thoracic  segment  conspicuous  ,  occupying  fully  the  posterior 
half  of  the  segment,  longitudinally  arched.  Rest  of  the  body  very  long  ovate,  largest  at 
thethlrdand  fourth  abdominal  segments,  taperingaboutci|ually  toward  either  extremity, 
the  last  segment  broadly  rounded  and  apically  subtruncate ;  abdominal  segments  divided 
into  a  broad  anterior  section  occupying  fully  one-third  of  the  whole  and  the  remainder 
into  four  subequal  sections  of  which  the  first  is  directly  over  the  spiracles ;  the  surface 
covered  with  exceedingly  numerous,  regularly  distributed,  raised  points  each  bearing  a 
short  tapering  bristle;  besides  which  there  are  numerous  irregularly  distributed  conical 
papillae  higher  than  broad,  occupying  a  space  equal  to  half  a  dozen  of  the  others,  each 
bearing  a  short ,  hyaline,  tapering,  apically  open  but  not  expanded  hair ;  there  is  also  a  low , 
infrastigmatal  series  of  very  minute,  perfectly  circular,  crateriform  annuli,  not  a  twen- 
tieth as  large  as  the  spiracles,  and  scarcely  in  advance  of  them,  on  all  the  abdominal  seg- 
ments, on  the  first  abdominal  segment  placed  directly  beneath  the  spiracle  and  distant 
from  it  by  its  own  length;  in  a  similar  position,  halfway  between  the  spiracles  and  the 
legs,  a  pair  of  these  annuli  are  found  upon  the  first  thoracic  segment.  Legs  with  the 
basal  fleshy  joints  very  stout,  the  chitinous  portion  appressed,  slender,  tapering;  the 
hook  strongly  bent  and  finely  pointed ;  prolegs  stout,  blunt,  with  an  apical,  complete 
circlet  of  strongly  arcuate  hooks,  arranged  in  triple  rows,  the  hooks  shaped  very  mucll 
as  the  claws  of  the  legs  but  bent  less  strongly,  and  beyond  rather  than  before  the 
middle,  regularly  tapering,  strongly  compressed. 

Chrysalis.  Head  and  prothorax  separated  by  a  distinct  and  rather  deep  sulcation 
from  the  mesothorax.  forming  a  nearly  rectangular  mass  with  rounded  corners,  twice 
as  broati  as  long  and  as  broad  anteriorly  as  posteriorly ;  front  gently  and  slightly  pro- 
tuberant on  the  middle  third  and  on  all  the  protuberant  portions  very  sparsely  and 
finely  pilose ;  mesothorax  tumid,  a  little  longer  than  broad,  rather  angulate  at  the 
basal  wing  prominences,  which  show  a  distinct  but  slight  double  superior  and  inferior 
elevation;  beyond  this  the  body  narrows  very  slightly  to  the  abdomen,  then  gradually 
increases  again  to  a  width,  at  the  third  abdominal  segment,  slightly  greater  than 
that  at  the  liasal  wing  prominences,  beyond  which  it  tapers  with  some  rapidity 
over  three  or  four  segments,  then  much  more  I'apidly  to  a  conical  tip;  viewed  from 
the  side  the  dorsum  of  the  mesothorax  is  gently  arched,  with  a  more  rapid  descent 
behind  than  in  front,  beyond  which  the  dorsal  line  ii  straight  over  the  fixed  ab- 
dominal joints  and  then  slopes  gradually  to  the  cremaster;  the  front  is  roundly 
angulate  beneath,  the  ventral  slope  as  far  as  the  extremity  of  the  wing  very 
gentle,  scarcely  more  arcuate  posteriorly  than  in  front,  tlie  wings  being  in  the  very 
slightest  degree  protuberant.  Prothoracic  spiracles  exceedingly  large,  auriculate, 
semilunar,  with  protuberant  flaring  posterior  lip,  their  outer  extremity  surpassing  the 
width  of  the  prothorax ;  guarded  posteriorly  by  a  broad  semi-annulus  of  dense,  ex- 
cessively short  bristles  and  protected  in  front  by  a  sparser  collection  of  similar 
bristles  upon  the  prothorax.  The  position  of  the  mandibles  marked  by  a  scarcely 
perceptible  callosity  bearing  a  few  bristles.  Posterior  legs  reaching  as  far  as  the 
antennae,  excepting  for  the  width  of  the  tip  of  the  latter;  these  extending  as  far  as 
the  middle  of  second  abdominal  segment,  in  front  of  which  the  thorax  slopes  rapidly 
to  the  slightly  narrower  prothorax.  Moveable  segments  of  the  abdomen  with  a  pre- 
median,  distinct,  blunt  carina,  encircling  the  whole  body,  its  posterior  face  more 
rapidly  abrupt  than  the  anterior.  Preanal  button  supporting  the  inferior  base  of  the 
cremaster  consisting  of  a  horseshoe-shaped,  but  somewhat  angulate  ridge  most  promi- 
nent at  the  angles,  from  which,  but  disconnected  with  them,  diverge  dull  lateroventral 
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ridges  crossing  tlie  uintli  abdominal  segment ;  within  tlie  embrace  of  tlie  liorseslioe- 
sliaped  ridge  is  found  a  ronndisli  snnlien  floor  witli  a  longitudinal  Assure.  Cremaster 
as  long  as  the  seventh  to  uiutli  abdominal  segments,  as  viewed  from  above  broad  at  the 
base,  immediately  contracted  and  beyond  tapering  to  a  truncate  tip  with  rounded  angles ; 
the. base  witli  a  deep  and  largo  triangular  sulcation  ;  beneath,  it  is  very  broadly  and  some- 
what uniformly  sulcate  throughout ;  viewed  laterally  it  is  arcu.ate  over  the  narrowing  por- 
tion, and  tapers  slightly  to  a  l)luntly  rounded  tip,  which  is  transverse  and  contains  all  the 
hooks;  these  are  long,  slender,  not  enlarging  before  the  extremity  of  the  tip,  where 
they  are  strongly  arcuate,  almost  coiled,  expanded,  dorsally  rounded,  the  extreme  tip 
bluntly  pointed,  bearing  a  reversed,  slightly  compressed  cup. 

This  is  one  of  the  most  characteristic  genera  of  American  Hesperidae 
and  finds  its  metropolis  in  the  tropical  parts  of  the  continent ;  it  is  com- 
posed of  numerous  widely  distrihuted  species  and  reaches  to  about  the 
33d  degree  of  North  Lat.,  and  probably  to  the  same  degree  on  the 
southern  continent ;  one  species,  following  northward  the  warm  Atlantic 
shores,  has  been  found  in  a  few  instances  as  far  north  as  New  York  city, 
and  in  a  single  locality  in  Connecticut. 

The  butterflies  of  this  genus  may  at  once  be  distinguished  by  the  long 
heavy  tails  to  their  hind  wings,  supported  by  a  prolongation  of  the  sub- 
median  nervure.  The  upper  surface  of  the  wings  is  dark  brown,  the  front 
pair  adorned  with  a  transverse  median  series  of  irregular  squarish,  vitreous 
spots  of  medium  size  and  a  strongly  arcuate  series  of  similar  smaller  spots 
descending  from  the  costal  border  near  the  apex  and  striking  the  middle  of 
the  transverse  series.  Beneath,  the  wings  are  paler  and  grayish,  the  hind 
pair  traversed  transversely  and  more  or  less  distinctly  by  two  blackish 
sti'ipes  of  moderate  width,  tlie  inner  furcate  next  the  costal  margin. 

The  history  of  the  different  species  is  but  little  known  ;  the  one  with 
which  we  have  to  deal  is  double  brooded,  the  imago  flying  in  August  and 
at  the  end  of  September,  the  latter  probably  hibernating  ;  the  chrysalis  of 
the  first  brood  continues  over  six  weeks. 

"We  are  informed  by  Mr.  Swainson,"  says  Westwood  (Gen.  diurn. 
Lep.,  ii  :  510),  "that  the  fligiit  of  the  butterflies  of  this  genus  is  exceedingly 
rapid  in  the  morning  and  evening,  and  that  they  rest  with  all  the  foiu- 
wings  horizontally  extended."  Wallace  says  they  prefer  open  ground  in 
the  hot  sunshine. 

The  caterpillars  taper  considerably  toward  either  end,  the  neck  being 
quite  small,  the  head  very  large  and  considerably  bilobed  above  ;  the  body  is 
green,  striped  longitudinally  witli  yellow  and  dark  green  and  specked  with 
dusky  spots. 

The  chysalids  are  well  rounded,  the  thorax  more  than  usually  arched, 
the  wing  sheaths  pretty  full  and  the  abdomen  tapering  only  on  the  apical 
half. 
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EXCURSUS   LIIL— EFFECT    OF   COLD    ON     DEVELOPMENT. 

If  the  butterfly  courted  the  bee, 

And  thp  owl,  the  porcupine; 
If  cluinlics  were  built  in  tlio  sea, 

And  llirpc  linirs  iinc  was  nine; 
If  Ilie  pony  loilc  his  master. 

If  the  hiiltercuns  ato  the   cows, 
If  the  cat  had  the  n'rc  disaster 

To  be  worried,  sir,  by  tlie  mouse; 
If  nianiuia,  sir,  solil  the  baby 

To  a  gipsy  for  lialf-a-crown; 
If  a  gentleman,  sir,  was  a  lady, 

Tlie  world  would  be  Upside-Down. 
If  any,  or  all  of  these  wonders 

Should  ever  come  about, 
I  should  not  cciHsidcr  them  blunders, 

For  I  should  be  Insidc-()nt. 

Tdiisy  Turvy   World 

One  has  but  to  compare  the  variety  of"  butterflies  found  in  the  tropics  with 
that  found  in  the  temperate  zones  to  measure  the  effect  of  winter  upon 
btitterfly  life  in  general ;  for  though  the  dry  season  of  the  tropics  in  part 
offsets  the  winter  of  the  cooler  regions,  there  is  then  no  such  pervasive 
suspension  of  vitalities.  So  far  as  butterflies  are  concerned,  the  number 
is  comparatively  few  of  those  whose  sustenance  is  drawn  from  plants  which 
are  dormant  in  the  dry  season  and  wither  to  the  ground  ;  and  heat  and 
dryness  are  in  themselves  no  bar  to  the  growth  or  enjoyment  of  the 
former.  The  same  cannot  be  said  of  the  cold  ;  not  only  does  it  practically 
destroy  the  means  of  sustenance,  but  it  itself  condemns  to  inactivity;  and 
without  activity  is  no  growth. 

The  lives  of  butterflies  in  temj)erate  climes  is  therefore  far  different,  and, 
relatively  speaking,  probably  far  more  varied  than  in  the  tropics.  The  cold 
winter  when  all  activities  cease  is  met  by  some  at  one  stage,  by  others  at 
another,  by  not  a  few  in  more  than  one  stage.  Rarely  does  any  special 
provision  seem  to  be  made  to  meet  it ;  it  is  as  if  winter  had  come  upon  a 
given  species  when  members  of  all  stages  were  astir  (as  often  happens 
now  in  semi-temperate  regions)  and  only  such  stage  or  stages  as  are  best 
fitted  withstand  the  shock,  until  a  particular  hibernating  stage  becomes 
fixed  in  its  history. 

The  most  noticeable  and  general  effect  of  cold  upon  the  development  of 
butterflies  is  seen  in  the  number  of  annual  generations  or  cycles  in  different 
latitudes,  whether  a  single  species  is  considered  or  the  whole  body  of  but- 
terflies. Thus  Brunbauer  states,  as  the  result  of  his  comparisons  of  the 
life  histories  of  the  components  of  the  European  butterfly  fauna,  that  north 
of  the  Alps  one  or  two  generations  are  the  ride,  south  of  the  Alps  three  or 
more,  never,  he  thinks,  exceeding  five  ;  while  if  we  except  the  few  species 
of  this  country  which  everywhere  show  only  a  single  generation — mostly 
confined  to  boreal  and  alpine  types — the  [lages  of  the  present  work  show 
hardlv  an  exception  to  the  rule  that  butterflies  which  in  New  England  have 
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only  two  generations,  are  plural  brooded  in  the  southern  states  ;  and  so  far 
as  our  still  very  insutticient  information  goes,  it  tends  to  support  the  state- 
ment that  in  general  a  brood  is  added  in  each  great  faunal  belt,  the  change 
occurring  not  far  from  the  delimiting  lines  between  the  faunas.  This  is 
perhaps  most  marked  in  the  Paniphilidi,  which  in  the  Canadian  fauna  are 
almost  invariably  niouogoneutic,  and  seem  in  the  Carolinian  to  be  as 
commonly  trigoneutic. 

Now  the  effect  of  temperature  is  seen  not  only  in  the  histories  of  our  but- 
terflies, but  in  many  cases  in  their  very  structure  ;  the  first  brood  of  a 
given  buttei-fly  for  any  year  differing  from  the  subsequent  brood  or  broods, 
sometimes  to  a  marked  degree:  so  much  so,  that  in  not  a  few  cases  they 
have  been  first  described  as  distinct  species.  These  differences  are  in  the 
main  confined  to  the  color  and  patterns  of  the  wings,  but  are  sometimes 
seen  in  the  size  and  form  of  the  wings  themselves,  in  the  abdominal  ap- 
pendages of  the  males  and  in  one  instance  at  least  in  the  clothing  of  the 
head.  Where  there  are  several  broods  in  the  year,  no  differences  what- 
ever have  been  detected  between  the  members  of  the  broods  subsequent  to 
the  first ;  it  is  only  the  first  which  differs  from  all  the  others  alike,  showing 
pretty  clearly  that  it  is  cold  acting  upon  the  creature  in  the  preparatory 
stages  of  its  life,  and  not  heat,  which  is  the  prime  agent  in  this  class  of 
distinctions  ;  in  support  of  this  we  also  find  in  a  few  cases  differences  be- 
tween the  earlier  and  later  appearing  members  of  the  first  brood,  the  later 
members  showing  an  approach  toward  the  summer  forms. 

This  would  seem  to  be  a  strong  objection  to  the  theory  advanced  by 
Weismann  that  the  winter-form  so  called,  that  is,  the  first  brood  of 
seasonally  dimor|)hic  butterflies,  is  the  primeval  form  of  the  species. 
Considering  the  \'a8t  preponderance  of  butterfly  varietv  in  the  south  and 
the  almost  universally  intimate  alliance  of  the  northern  butterfly  fauna  to 
the  southern,  there  can  be  no  doubt  that  the  butterfly  is  par  excellence  a. 
creature  of  the  tropics  and  the  northern  fauna  in  no  proper  sense  endemic, 
but  a  colonial  offshoot  from  the  southern.  It  would  seem  to  follow  that 
the  seasonal  dimorphism  of  the  north  (imitated,  so  to  speak,  in  the  south 
in  the  dry  and  wet  season  butterflies,  as  de  Niceville  has  shown)  is  a 
phenomenon  superinduced  in  the  colonist  by  the  new  conditions  in  which 
it  finds  itself;  and  the  summer  type  should  therefore  be  looked  on  as  the 
normal  and  primeval. 

It  is  a  significant  fact  that  in  most,  perhaps  all,  butterflies  which  show 
marked  seasonal  dimoi-phism,  the  hiemal  condition  is  that  of  the  chrysalis  ; 
for  it  points  directly  to  the  conclusion,  borne  out  by  experiments  in  the 
laboratory',  that  the  divergence  of  the  spring  from  the  summer  type  is  the 
effect  of  cold  upon  the  insect  in  the  chr3'salis  state.  These  experiments 
have  not  been  so  extended  nor  so  complete  as  not  to  leave  the  matter  still 
open  to  investigation  before  a  final  conclusion  may  be  warranted  :   but 
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tliov  iijivc  been  made  in  a  variety  of  instances,  the  elirysalis  which  would 
nonnaliy  j)ro(hice  tlie  smnuiier  type  liaving  l)een  made  in  many  instanees 
(thougli  neitiier  uniformly  nor  always  to  a  like  degree)  to  yield  the  spring 
type.  The  most  extensive,  complete  and  varied  of  these  experiments  have 
been  made  in  this  country  by  ATr.  ^V.  II.  Edwards,  paiticularly  (with 
success)  u[)on  three  s|)ccics,  Pi>lygonia  interrogationis,  Piiyciodes  tharos 
and  Iphit'lides  ajax.  These  researches  show  that  experiment  cannot  com- 
pete with  nature  in  the  completeness  and  invariability  of  its  results,  but 
can  only  etfect  changes  in  the  same  direction  and  with  some  uncertainty. 
Thus  in  the  first  and  last  of  the  species  mentioned  ai)ove,  there  is  a  difl'er- 
ence  between  the  two  broods,  not  only  in  the  coloring  but  in  tlic  shape  of 
the  wings.  The  artificial  ap[)lication  of  cold  to  the  chrysalis  has  so  far 
proved  unable  to  cause  the  anticipated  change  in  the  shape,  but  only  in 
the  coloring  of  the  wings  ;  the  resultant  is  the  summer  type  in  shape,  the 
spring  type  in  the  more  conspicuous  though  less  deep  seated  characteristic 
of  coloring.  The  efi^ect  in  Polvgonia  interrog-ationis  has  been  to  melanize, 
in  Iphiclides  ajax  to  ali)inize  the  general  effect  of  the  coloring  :  in  Phyciodes 
tharos,  where  suffusion  is  not  unknown  in  nature,  the  effect,  when  the  change 
of  coloration  is  not  complete,  has  been  to  imitate  to  a  greater  or  less 
degree  such  suffusion,  and  this  has  been  most  frequently  the  result  when 
the  exposure  to  severe  cold  has  begun  before  the  chrysalis  has  hardened. 
This  would  lead  to  the  presumption  that  such  instances  in  nature  occur 
when  the  change  to  puj)a  takes  place  (as  it  ordinarily  does,  not)  at  the 
close  of  the  day,  followed  Ijy  a  colder  night  than  usual. 

The  actual  temperature  of  the  chrysalis  indeed  depends  very  much  upon 
the  temperature  of  the  circumambient  air  or  of  the  object  on  which  it  may 
rest,  ne^-er  varying  from  it  many  degrees  when  it  is  quiet  (as  chns'salids 
usually  are)  nor  indeed  when  it  is  active.  Once  when  the  air  was  64°. 5  F. 
I  placed  a  delicate  thermometer  against  the  body  of  the  chrysalis  of  Vanessa 
cardui  and  found  the  chrysalis  one  degree  warmer  than  the  air.  I  annoyed 
it,  causing  it  to  keep  up  a  vibratory  motion  implying  much  muscular 
activity  for  about  a  minute,  and  then  the  thermometer  placed  against  it 
rose  another  degree,  to  60°. 5.  On  another  occasion  at  10  A.  M.,  the 
thermometer  at  71°,  I  placed  it  against  the  hanging  chrysalis  of  the  same 
buttei-fiy  and  it  rose  to  73° ;  then  I  placed  it  against  tiie  chrysalis  of  Thorybes 
pylades,  which  had  been  lying  upon  a  cool  piece  of  marble  throughout  the 
night,  and  it  fell  to  70°. 5. 

There  is  a  fiirther  difference  between  the  generations,  extending  in  a 
limited  way  to  the  different  summer  broods,  in  the  period  requii-ed  for  the 
complete  transformations,  affecting  all  the  preparatory  stages.  Cold  in- 
duces inactivity  and  all  stages  are  retarded  during  cold  or  even  cool 
weather.  There  is  much  individuality  in  this  respect  and  the  differences 
that  appear  in  successive  seasons  are  often  marked,  as  every  field  entomolo- 
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gist  knows.  The  winter  sleep  especially  is  very  varied  from  year  to  year, 
differs  more  in  some  species  than  in  others  and  differs  also  in  the  various 
stages  ;  in  general  it  may  be  said  that  it  is  shortest  in  the  imago,  longest 
in  the  chrysalis,  and  about  equal  in  the  egg  and  the  caterpillar,  though 
there  arc  of  course  many  exceptions  to  any  such  general  statement. 

Finally  there  is  often  seen  a  difference,  plainly  attributable  to  tempera- 
ture, between  butterflies  of  the  same  species  or  between  species  of  the 
same  genus,  according  as  they  are  found  in  more  northern  or  more  south- 
em  latitudes,  showing  itself  principally  in  size,  greater  in  the  south,  and 
in  general  tone  of  color,  the  markings  being  generally  less  vivid  and  more 
melanic  in  the  north  ;  doubtless  much  more  is  to  be  learned  in  this  direction 
by  careful  investigation. 

It  might  perhaps  be  thought  by  some  that  the  nature  of  the  food  plant 
had  not  been  sufficiently  taken  account  of  in  the  exjieriments  cited  ;  that  ex- 
periments should  be  made  to  see  whether  in  such  seasonally  dimorphic  forms 
as  subsist  perforce  in  their  different  broods  upon  different  food  plants, 
Cyaniris  pseudargiolus  for  example,  the  dimorphism  be  not  rather  poly- 
phagic  than  seasonal ;  or  more  properly  whether  the  actual  seasonal  di- 
morphism be  not  a  simple  result  of  different  nourishment.  But  a  moment's 
consideration  will  show  that  the  most  marked  cases  or  most  of  them  occur 
where  no  diversity  of  food  plants  exists,  and  that  there  is  no  known  dimor- 
phism even  between  the  later  broods  of  Cyaniris  pseudargiolus  where  such 
diversity  is  found.  Such  phenomena,  therefore,  unquestionably  have  their 
origin  in  the  effect  of  cold  upon  the  development  of  butterflies. 
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EUDAMUS  PROTEUS.— The  long-tailed  hesperid. 

[Swallow-tailed  skipper  butterfly  (Abbot) ;  the  roller-worm  (Comstook) ;  long-tailed  skipper 

(Maynard).] 

Papilio  proteus  (var.  7)  Linn.  Syst.  nat.  exot.  schmett.,  1,  Lep.   i,  Pap.  ii,  Gent,  v, 

10th  ed.,  484(1758) ;— Smith- Abb.,  Lep.  ins.  Ga.,  Urbani  c.  Fortes  a,  figs.  1-4  (1806). 
i:35,  36,  pi.  18  (1797);— Abb.,  Draw.  ins.  Ga.  Thymele prnteusFahr.,  Wig.  mag.  ins.,  yU 

Brit.  Mus.,  vi:68,  figs.  90,  91;  xvi:46,  pi.  9  287  (1807);— Mill!.,  Arch.  raus.  nac.  Rio,  iii: 

(ca.  1800).  47,  pi.  6,  fig.  29  (1878) ;— Burm.,  Descr.  phys. 

Urbanus  forlis  proteus   Htibn.,    Samml.  R6p.  Argent.,  v;  288-289  (1878);— Auriv.,  Lep. 
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I11U9.  Liid.  Ulr.,  120(1882); —H.E.lw.,Stuud.  Sajjra,   Hist.  imt.  ile  Cuba,  022,023(1857);— 

nat  hist.,  ii :  475.  11^.  (W3  (1884).  Chapman,  Can.  cnt.,  xi :  193  (1879) ;— Comst., 

Cfoiiiurus proCeus  lliibn..  Verz.  schmctt.,  Rep.  U.  S.  comiu.  agric,  1880,269-270(1881); 

104  (1816);— But!.,  Catal.  Fal.r.  Lep.,  2ol>-2«0  — Coq.,  Ucp.  ins.  III.,  .\;:  184  (1881);— French, 

(1869);— Gundl.,  Em.  Cub.,  i:  169-170  (1881).  Butt.   oast.  U.    .S.,  377-379  (1880) ;  — Mayn., 

Hesperia proteusQoiX.,  Encycl.  m6th.,  ix:  Butt.  N.  E..  52,  pi.  0,  figs.  72,  72a  (1886). 

716,  743  (1819);— Poey,  Mem.  soc.  econ.  Hab.,  Eudamus     (Goniurus)    proieus      Hcrr.- 

(2)  iii:244  (1847);— Morr.,  Syu.  Lep.  N.  A.  SchaelT.,  Prodr.  syst.  Lep.,  iii:63  (1868). 
106(1862). 

Eudamus proteiis  Boisd.-LcC,  LCp.  Am6r.  Figured  by  Abbot,  Draw.  ius.  Ga.,  Oemier 

sept.,  pi.  69  (1833) ;  —  Blaui'h.-BrulliJ,    Hist.  coll.,  Bost.  soc.  nat.  hist.,  24;— Glov.,  III.  N. 

nat.  ins.,  iii :  468 (1840);— Chen.-Luc,  Encycl.  A.  Lep.,  pi.  1,  fig.  14  (3  figs.);  pi.  29,  fig.  1, 

hist.  nat.  Pap..  223,  tig.  374?  (1853);— Lucas,  ined. 

.     .     .    TTiiendlich  wunderbar  Wesen ! 
.     .     .     Du  bist  so  herrlich  .     .     . 
In  ciner  kriechenden  Raupe,  wie  in  deiu  tlaiumeuden  Cherub. 

Kleist. 

WTiat  think'st  thou  of  the  gentle  Proteus? 

Shakespeare.—  Two  Gentlemen  of  Verona. 

Imago.  (15  :  Ij  Head  covered  above  with  rather  dark  grass  or  metallic  green  hairs, 
mingled  behind  with  yellowish  green,  in  front  with  brownish  ones ;  tuft  on  either 
side  of  the  antennae  composed  of  dark  brown  hairs ;  beneath  sordid  white,  with  a 
yellowish  tinge,  passing  upward  in  a  slender  line  to  the  middle  of  the  hinder  border 
of  the  eye;  palpi  similarly  colored  on  the  basal  joint;  middle  joint  the  same,  but 
profusely  and  beneath  pretty  uniformly  tlecked  with  brown  scales,  which  on  the 
outside  and  above  become  elongated,  more  frequent  and  are  mingled  with  black 
bristles  externally,  with  greenish  elongated  scales  above;  apical  joint  brown,  beneath 
almost  wholly  dull  white;  antennae  pretty  uniform,  very  dark  brown,  the  club  and 
crook  clay  yellow  beneath,  the  latter  elsewhere  naked  and  dull  castaueous. 

Thorax  covered  above  with  long  green  hairs,  having  a  slight  olivaceous  hue  in  front, 
and  a  slight  plumbeous  one  behind ;  beneath  with  mingled  pale  brownish  purple 
scales  and  yellow  and  brownish  hairs.  Legs  very  dark  brown,  often  with  a  dark 
olivaceous  or  purplish  tinge,  Hecked  infrequently  with  yellow  scales,  but  aloug  the 
posterior  half  of  the  tibi.io  and  tarsi  and  at  the  extreme  tips  of  the  tibiae  and  basal 
joints  clay  or  brownish  yellow ;  under  surface  of  femora  pale  or  nacreous ;  leaf-like 
appendage  of  fore  tibiae  luteo-castaneous ;  spurs  brovrn  above,  clay  yellow  beneath, 
reddish  at  tip;  spines  reddish  brown;  claws  the  same  but  darker;  pad  brownish 
fuscous. 

Wings  above  very  dark  chocolate  brown ;  fore  wings  covered  pretty  profusely  on  the 
lower  half,  and  especially  toward  the  base,  with  olivaceous  green  hairs,  directed 
downward  and  outward ;  the  veins  are  often  darker  than  the  ground  color ;  crossing 
the  middle  of  the  wing  in  a  scarcely  arcuate  line,  its  convexity  inward,  from  the 
middle  of  the  basal  four-fifths  of  the  costal  margin  to  the  outer  margin,  in  the  middle  of 
the  lower  half  of  the  medio-submedian  interspace,  is  a  series  of  four  irregular,  unequal, 
subfenestrate  white  spots,  the  lowermost  of  which  is  slightly  outside  of  the  straight 
line,  which  may  touch  the  ceutres  or  the  interior  limits  of  the  others;  the  upper, 
above  the  subcostal  nervure,  is  subquadrate  and  double,  longitudinally  divided ;  the 
second,  which  crosses  the  cell,  is  about  as  broad  as  long  above,  but  narrows  below, 
and  is  constricted  in  the  middle ;  the  third  in  the  lower  median  interspace  is  largest, 
subfiuadrate,  but  approaching  the  shape  of  that  in  the  cell ;  while  the  lowest,  in  the 
upper  half  of  the  medio-submedian  interspace,  is  usually  the  smallest  and  attenuated 
below ;  these  spots  are  sometimes  so  closely  connected  as  almost  to  form  a  band ; 
another  spot,  similar  to  that  in  the  lower  median  interspace,  but  usually  slightly 
smaller,  is  found  in  the  middle  of  the  basal  two-tlilrds  or  four-flfths  of  the  upper 
median  interspace ;  toward  the  apex  of  the  wing,  depending  from  the  middle  of  the 
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outc-r  two-fifths  of  the  costal  margin,  is  a  strongly  arcuate  series  of  five  unequal, 
similar,  but  small  spots,  its  convexity  outward,  terminating  at  tlie  middle  of  the  outer 
two-thirds  of  the  upper  median  nervule;  the  upper  three  only  are  regularly  present ; 
the  upper  two  are  subequal,  longitudinally  quadrate,  and  in  a  line  at  right  angles  to 
the  costal  margin ;  tlie  third  is  square  and  just  below  the  exterior  limits  of  the 
others;  the  lower  two  are  transverse,  hour-glass  shaped,  the  upper  usually  so  much 
constricted  as  to  become  double,  and  the  more  frequently  absent.  Fringe  dusky, 
darker  than  the  ground  color,  at  the  nervure  tips  paler  and  tinged  with  dull  yellowisli 
brown  elsewhere,  and  particularly  on  the  apical  half.  Hind  wings,  witli  the  disc  and 
Inner  margin,  l)ut  not  the  tail,  very  profnsely  supplied  with  long  hairs,  varying  in 
different  individuals  from  an  olivaceous  green  to  a  pale  bluish  green,  or  a  bright 
metallic  blue  green,  or  a  dull  leaden  green;  other  parts  of  the  wing,  and  especially 
the  tail,  inclined  to  blackish.  Fringe  very  dark  blackish  brown,  interrupted  with  pale, 
generally  dingy  yellowish  in  broad  lunules  between  the  nervules,  al)ove  the  lower 
median  nervnle. 

Beneath  :  fore  wings  of  the  same  color  as  above,  but  with  a  slight  olivaceous  tinge, 
and  a  little  paler  in  tlie  space  enclosed  between  the  median  and  subapical  spots,  all  of 
which  are  exactly  repeated  from  the  upper  surface ;  flecked  very  distantly  and  Incon- 
spicuously with  yellowish  scales;  outer  border  broadly  margined,  to  the  depth  of 
about  an  interspace,  with  a  paler  band  of  dark  lilac-brown,  generally  palest  interiorly 
and  broken  by  dusky  nervures ;  outer  margin  narrowly  edged  with  black;  fringe  of 
the  color  of  the  outer  border,  but  palest  interiorly,  and  interrupted  rather  broadly 
and  abruptly  by  blackish  at  the  nervure  tips.  Hind  wings  pale  grayish  brown,  with  a 
slight  olivaceous  tinge,  and  occasionally  faintly  tinted  with  lilac;  crossed  by  broad, 
nearly  equal  and  parallel  dark  brown,  almost  blackish  belts,  and  excepting  on  these, 
flecked  distantly  but  not  inconspicuously  with  yellow  scales ;  the  dark  bands  consist 
of  three :  the  innermost  runs  from  the  middle  of  the  basal  two-thirds  of  the  sub- 
median  nervure  to  the  lower  subcostal  nervule,  its  interior  edge  striking  the  subcostal 
nervure  at  its  divarication;  externally  it  is  narrowly  edged  with  pale  in  the  cell;  and 
just  below  this  is  often  strangulated  or  even  parted  ;  above  the  subcostal  it  is  parted 
and  forked,  consisting  of  two  narrower  transverse  bars  crossing  tlie  costo-subcostal 
interspace,  the  exterior  usually  narrower  than  the  other,  generally  also  oblique,  or  with 
its  costal  extremity  extending  toward  the  outer  margin,  and  with  its  interior  edge  on  a 
line  with  the  exterior  edge  of  the  band  below  it ;  the  interior  transverse,  its  exterior 
margin  striking  the  divarication  of  the  subcostal ;  the  middle  band  lies  midway 
between  the  interior  one  and  the  onter  margin,  extends  from  the  submedian  nervure 
to  the  upper  sulicostal  nervule,  and  indistinctly  to  the  costfil  margin,  nearly  equal 
throughout,  very  slightly  arcuate  or  bent,  its  convexity  inward,  the  interior  border 
pretty  sharply,  the  exterior  rather  vaguely  defined;  the  outermost  band  follows  the 
outer  border  from  the  submedian  to  the  upper  branch  of  the  median  nervure,  narrowing 
as  it  goes,  with  a  vaguely  defined  interior  margin  and  leaving  but  a  narrow  belt  of 
grayish  between  it  and  the  middle  band ;  above  its  extremity,  the  outer  border  is 
often  paler  than  any  other  part  of  the  wing ;  the  inner  border,  below  the  submedian 
nervure,  and  including  the  whole  of  the  tail  and  its  fringe,  is  blackish  brown  like  the 
belts,  excepting  on  the  basal  half  of  the  wing,  where  it  is  of  a  tint  similar  to  the 
ground  color  of  the  wing,  and  is  flecked  with  yellowish  scales ;  outer  margin  very 
slenderly  edged  with  blackish;  fringe  above  the  tail  whitish  or  yellowish  white,  inter- 
rupted at  the  nervure  tips  with  blackish. 

Abdomen  above  of  the  color  of  the  upper  surface  of  the  fore  wings,  concealed  at 
base  by  the  thoracic  hairs ;  sides  like  the  upper  surface ,  beneath  grayish,  the  extremity 
of  the  apical  hairs  grayish  yellow.  Appendages  of  the  male  (35  :  37)  with  the  upper 
organ  having  the  hooks  very  slightly  arched,  slightly  tapering  on  the  basal  half, 
rounded  at  the  extremity  and  slightly  uncinate  beneath  at  the  tip.  Clasps  a  very 
little  more  than  twice  as  long  as  broad,  the  upper  edge  a  little  rounded,  hinder  edge 
cut  .at  a  little  less  tlian  a  right  angle,  and  slightly  produced,  the  upper  hinder  angle 
with  two  or  three  minute  deuticulatious,  directed  upward  and  a  little  forward,  the 
upper  the  largest. 


IIKSI'KRIUI ;  KLDA.MUS  TKOTEUS. 


1389 


Measurements  in  millimetres. 

MALES. 

FEMALF.8. 

Length  of  tongue,  14.5  mm. 

Smallest. 

Average. 

Largest. 

26.5 

13.5 

11.5 

7. 

Smallest. 

Average.  |  Largest. 

22.5 

12.t! 

lO.G 

(i. 

24. 
lli.25 
11.25 
0.6 

21. 
10.5 

9. 

5. 

24.        1    2B.5 

12.76     1    13.5 

hind  tibiae  and  tarsi., 
fore  tibiae  uiul  tarsi  . . 

10.75         12. 
6.26          6.5 

The  Icnirth  of  sulimedian  nerviire  of  hind  wing  varies  from  2G-32  mm. (J),  25.2-33  mm.  (9). 

Described  from  lOi.Vi  ?  . 

Accessory  sexual  peculiarities.  The  costal  fold  of  the  fore  wing  of  the  male  is 
mostly  tilled  with  wluit  arc  apparenlly  silken  hairs,  but  in  reality  chain-bristles  composed 
of  from  six  to  nine,  usually  eiitlit,  subeiiual  links,  each  about  .02  ram.  long,  and  the  last 
ttagellate  at  tip  i^47  :  la)  ;  besides  there  arc  in  scanty  numbers  U\o  sorts  of  androconia, 
showing  only  a  granular  structure;  one  is  a  slender  lanceolate,  apically  sagittate  scale, 
about  .10  mm.  long  (47:  lb)  and  so  not  much,  if  any,  shorter  than  one  of  the  chain- 
bristles  ;  the  other  a  nearly  equal  obo  v.-ite  scale  (47  :  Ic)  not  twice  as  long  as  one  of  the 
links  of  the  chain-bristle.  These  are  the  better  concealed  for  the  broad  striate  cover- 
scales  (47  :  Id)  which  ordinarily  close  the  opening. 

Egg  (66:6).  Apparently  considerably  broader  than  high.  Vertical  ribs  eleven  or 
twelve  in  number,  at  an  average  greatest  distance  apart  of  .22  mm.,  approaching  each 
other  much  more  closely  at  their  termination  at  the  edge  of  the  micropylic  basin, 
which  is  nearly  .4  mm.  in  diameter;  cross  lines  apparently  at  equal  distances  apart, 
whether  the  ribs  are  closely  approximate  or  distant:  in  the  upper  part  of  the  egg 
(where  only  they  are  distinct)  about  .025  mm.  apart;  surface  of  the  egg  showing  the 
finest  possible  punctuations  with  a  half-inch  lens.  Color  light  yellow  (Wittfeld). 
Width  of  egg,  .9  mm. ;  height,  .8  mm.  Described  from  specimens  mounted  in 
glyceriue. 

Caterpillatr.  First  stage.  Head  black,  sometimes  blackish  brown,  the  sutures  and 
posterior  edge  of  the  collar  black ;  bristles  pellucid ;  mouth  parts  castaneous ;  the 
spinneret  Inteous.  Dorsal  shield  of  the  tirst  thoracic  segment  of  the  color  of  the 
head,  as  are  also  the  legs  of  the  same  segment.  Kest  of  the  body  uniform  pale  yel- 
low, the  bristles  pellucid;  prolegs  concolorous,  the  second  and  third  thoracic  legs 
scarcely  darker ;  spiracles  marked  by  a  fuscous  ring.  Length,  2  mm. ;  breadth,  .32 
mm. ;  breadth  of  head,  .6  mm.     Described  from  specimens  in  glycerine. 

Second  stage.  Head  black,  with  a  brownish  tinge  and  yellowish  black  pile;  the  sum- 
mit of  the  hemispheres  with  some  minute  raised  conical  points;  dorsal  thoracic  shield 
of  the  color  of  the  head.  The  body  uniform  yellowish  green,  with  pale,  dusky  hairs 
on  scarcely  infuscated  minute  papillae.  Legs  and  prolegs  as  before.  Length,  4  mm. ; 
breadth,  about  .5  mm. ;  breadth  of  head,  1  mm.  Described  from  specimens  mounted 
in  glycerine. 

Third  stage.  Head  black,  with  a  faint,  small,  reddish  spot  next  the  lower  outer 
corner  of  the  frontal  triangle ;  summit  of  each  hemisphere  with  a  distinct  cluster  of 
dentiform  tubercles.  First  thoracic  segment  with  dorsal  shield  scarcely  so  dark  as 
the  head,  with  a  reddish  tinge,  broken  narrowly  at  the  dorsal  line.  Body  uniform  yel- 
lowish green,  the  fuscous  hairs  giving  it  a  slightly  begrimed  appearance.  Logs  and 
prolegs  as  before.  Length,  10  mm.;  breadth.  l..i  mm.;  breadth  of  head,  1.7mm. 
Described  from  specimens  in  glycerine. 

Fourth  stage.  Head  (80:11)  piceous,  obscured  by  fine  granulations,  which  are 
interrupted  by  finely  impressed,  vertical  striae,  converging  toward  the  mouth  parts; 
triangle  with  a  distinct  but  slight  median  carina  in  continuation  of  the  vertical  suture 
above;  a  bright  orange,  quadrate,  angular  spot  occupying  the  space  between  the  ocelli 
and  the  frontal  triangle,  angularly  produced  next  the  upper  limit  of  the  ocelli ;  sum- 
mit of  either  hemisphere  posteriorly  with  an  open  cluster  of  a  dozen  denticulate 
tubercles  curving  fonvard ;  month  parts  blackish ;  the  basal  joint  of  the  antennae  and 
the  extreme  base  of  the  third  joint  pallid.  First  thoracic  segment  with  a  smooth, 
piceous.  dorsal  shield,  finely  broken  at  the  dorsal  line  and  with  a  triangular  fragment 
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broken  from  tlie  extremity  below,  just  above  the  spfracle ;  ventral  portion  of  the  seg- 
ment, iuchuling  the  sides  as  far  as  the  dorsal  shield,  reddish.  Kest  of  body  yellowish 
green,  with  a  broad,  lateral,  lemon-yellow  stripe,  beeoming  orange  posteriorly,  and 
the  dorsal  fleld  included  thereby  coarsely  marked  with  lemon-yellow  pustules;  the 
same,  but  to  a  much  less  marked  extent,  upon  the  sides  of  the  body,  as  far  as  the  in- 
frastigmatal  line;  on  the  second  thoracic  segment,  corresponding  to  the  inferior 
triangular  fragment  of  the  dorsal  shield  of  tiie  first  segment,  but  higher  than  it,  and 
situated  in  the  middle  of  the  segment,  a  stout,  low,  fuscous  wart;  spiracles  luteo- 
fuscons;  first  pair  of  legs  piceous,  the  other  blackish  fuscous;  prolegs  orange,  with 
blackish  fuscous  claws.  Length,  21  ram. ;  breadth  of  body,  3  mm.  ;  breadtli  of  head, 
3  mm.    Described  from  blown  specimens. 

Last  stage  (76 :  34).  Head  (80:  12)  luteo-castaneous  with  the  orange  spot  .as  in  the 
previous  stage,  but  rounded  and  with  the  whole  centre  of  the  front  of  the  head  black- 
ish fuscous,  deepest  in  color  beneath  and  becoming  more  ferruginous  above;  a  similar 
spot  posteriorly,  having  its  deepest  tint  in  the  ocellar  fleld  and  becoming  fusco-ferru- 
glnous  toward  the  collar,  which  is  itself  of  this  tint;  ocelli  vitreous;  the  dentlculations 
of  the  summit  of  the  head  seen  in  the  previous  stages  are  much  subdued ;  the  whole 
surface  is  finely  granulated,  the  granules  clustering  on  the  summit  and  posteriorly  into 
small  low  tubercles  and  on  the  front  forming  a  part  of  a  subdued  vermiculation  whicli 
toward  the  lower  portion  of  the  head  changes  to  a  marked  combing  or  striation  con- 
verging toward  the  mouth  parts. 

First  thoracic  segment  with  a  piceous  dorsal  shield  on  its  posterior  half  having  a 
fuliginous  anterior  edge,  the  anterior  half  dirty  yellow;  otherwise  as  in  the  previous 
stage,  excepting  that  there  are  numerous,  minute,  whitish  tubercles  between  the  spira- 
cles and  the  legs.  Rest  of  the  body  yellowsh  green  with  a  distinct,  broad,  lemon 
souietimes  orange  yellow  or  reddij^h,  lateral  stripe,  a  fine,  blackish  fuscous,  interrupted, 
dorsal  line,  an  obscure,  dull  yellow,  iufrastigmatal  stripe  and  the  dorsal  parts  of  the 
body,  especially  above  the  lateral  stripe,  marked  with  short,  pale  lemon  yellow,  longi- 
tudinal combed  streaks  and  irregular,  arcuate,  sinuous  dots  or  slender,  amoeboid  patches 
of  blackish  fuscous,  more  couspicuous  on  the  broader  anterior  section  of  the  segments, 
and  on  the  shorter  section  more  frequently  reduced  to  mere  dots;  everywhere  ir- 
regularly disposed,  and  when  analyzed  seen  to  be  made  up  of  a  fuliginous  ground 
finely  and  uniformly  dotted  with  black  raised  points;  on  the  eighth  and  following 
abdominal  segments  the  lateral  baud  becomes  broader,  of  a  deeper  orange  or  reddish 
color,  and  margins  the  edge  of  the  terminal  segment.  Legs  and  prolegs  as  befoi'e. 
Length,  45  mm.;  greatest  breadth  of  body,  8  mm.  ;  breadth  of  head,  4.5  mm.;  of 
collar,  2.75  mm.     Described  from  l)lown  specimens. 

Dr.  Juan  Gundlach  sends  me  the  following  description  from  living  specimens  in  Cuba  : 
Head  of  liver  color,  on  each  side  of  the  ocelli  a  red  spot;  mandibles  black.  Collar 
black,  the  first  ring  below  and  on  the  sides  of  minium  color.  The  general  color  of  the 
body  is  glaucous  with  little  green  spots  and  with  black  points  on  the  superior  part  of 
the  stigmata  which  are  dark  orange  red.  The  dorsal  line  is  black,  on  the  superior 
sides  of  the  body  is  an  orange  longitudinal  band,  becoming  red  behind,  where  the  two 
are  joined  over  the  anal  ))late.  The  horny  legs  are  dark  brown  externally,  tlie  fieshy 
legs  are  orange  colored. 

Chrysalis  (85  :  23).  Dark  brown,  according  to  Wittfeld  ;  when  dried,  fusco-luteous 
beneath,  above  mahogany  colored,  more  or  less  tinged  with  luteo-olivaceous,  shining 
throughout ;  hairs  of  the  head  as  well  as  the  scant  h.airs  of  the  rest  of  the  body  luteous ; 
tlic  bristles  of  the  prothoracic  spiracles  luteo-fuliginous ;  the  posterior  lip  of  the  spi- 
racle itself  piceous ;  mesothorax  faintly  striate  in  irregular,  transverse,  wavy,  somewhat 
tortuous,  distant  lines.  Abdominal  segments  sparsely,  irregularly,  and  rather  finely 
punctate,  the  punctae  fuscous.  Cremaster  dark  fusco-castaneous.  Length,  22.5  mm. ; 
width  of  head,  5.25  mm.  ;  of  mesothorax,  6.5  mm.  ;  of  abdomen,  7.5  mm.  ;  length  of 
cremaster,  2.25  mm. 


HESPKRini:    KUOAMUS   PROTEUS.  1391 

Geographical  distribution  (27  :  l).  This  is  a  tropical  species,  being 
f'oiiiui  ill  tin'  g^rcuti'st  :il)iMul;ince  tlirouglioiit  every  part  of  tiio  nortiieni 
tropics  as  well  as  in  Suutii  Aiiieriea  soutli  of  tiie  equator,  probably  tbrougli- 
out  the  entire  extent  of  tiie  tropics  tliere,  possibly  oven  further,  but  this  I 
have  no  means  of  verifying  from  specimens.  It  enters  our  country  at  its 
extreme  southern  limits.  I  do  not  find  any  report  of  its  occurrence  far 
inland  ;  neither  Gosse  nor  Grote  mention  it  fnnii  central  Alabama,  but  it 
is  found  from  southern  Te.xas  where  it  is  moderately  common  (Aaron)  and 
along  the  Texan  l)oundary  (Captain  Pope)  to  Florida,  where  it  extends 
from  the  Keys  (Maynai'd,  Palmer)  to  Apalachicola  (Chapman)  and 
Jacksonville  (Palmer.)  All  the  Mexican  localities  from  wiiich  I  have 
seen  it  or  noted  it  were  mostly  outside  the  limits  of  our  map  and  I  have  no 
proof  of  its  occurrence  on  the  west  coast  within  our  own  territory,  though 
its  distribution  in  the  east  would  seem  to  render  it  probable  that  it  would 
be  found  there  ;  for  along  the  Atlantic  sea-board  it  extends  a  considerable 
way  to  the  north,  being  found  in  Wilmington  Island  (Oemler)  and  the 
interior  of  Georgia  (Abbot)  and  in  tolerable  abundance  in  South  Carolina 
(Scudder).  It  has  occured  but  once  in  Maryland,  to  Mr.  Uhler's  knowl- 
edge, and  recently  a  number  of  specimens  have  been  taken  in  Central  Park, 
New  York  by  Mr.  Elliot. 

A  few  specimens  have  also  been  taken  about  New  Haven,  Conn. 
(Smith),  tlic  only  locality  where  it  has  been  observed  in  New  England. 

Oviposition.  According  to  Comstock,  "the  eggs  are  laid  in  small 
clusters  of  from  four  to  six  each."  Wittfeld  writes  that  they  are  "de- 
posited on  upper  and  under  side  of  many  Leguminosae,  mostly  on  the  under 
side  and  mostly  in  clusters  of  from  two  to  twenty."  They  are  not,  how- 
ever, "with  no  discernible  markings,"  as  Comstock  states,  but  vertically 
though  rather  feebly  ribbed. 

Food  plants.  This  caterpillar  feeds  upon  Leguminosae  of  different 
tribes  ;  such  as  Wistaria  frutescens  D.  C.  and  Desmodium  viridiflorum 
Beck  (Chapman),  Phaseolus  perennis  Walt.,  "kidney  bean"  (Abbot, 
Chapman),  Clitoria  mariana  Linn.,  the  butterfly  pea  or  "wild  pea  vine"  of 
Abbot  (Abbot  and  Smith),  and  in  Cuba  on  C.  ternatea  and  other 
species  of  the  genus  (Gundlach).  According  to  Comstock,  however,  it 
does  not  confine  itself  to  leguminous  plants  but  feeds  also  on  Cruciferae, 
doing  in  Florida  much  damage  to  the  crops,  particularly  beans,  turnips 
and   cabbage  ! 

Habits  of  the  larva.  Like  all  the  caterpillars  of  the  Hesperidi  yet 
known,  those  of  this  insect  construct  nests  to  live  in.  "  Their  method  of 
work,  "says  Comstock,  "was  for  each  to  cut  a  slit  into  the  leaf  from  the 
edge,  and  roll  the  Hap  thus  formed  around  its  body,  working  from  the 
inside  of  this  roll,  with  its  soft  parts  perfectly  protected.  In  the  garden 
of  the  Brock  House,  Enterprise,  almost  every  plant   was   badly  rao-ged  in 
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this  \Nay.  .  .  .  Before  transforming  to  a  chrysalis  the  hvrva  binds  the 
leaf  a  little  closer  around  itself  and  remains  (jniescent."  "Tiie  full  grown 
larva,"  writes  Dr.  Wittfeld,  ''in  defending  itself  will  spit  out  a  watery 
greenish  substance,  which  it  throws  about  as  it  jerks  its  head  to  one  side 
and  the  other." 

Seasons  and  habits.  Excepting  the  scanty  memoranda  of  Abbot,  nearly 
all  tiie  information  we  have  upon  the  seasons  of  this  insect  comes  from  Dr. 
Chapman's  notes  made  in  northern  Florida  ;  from  these  it  appears  that  it 
is  doable  brooded  and  probably  passes  the  winter  in  the  imago  state,  for 
fresh  specimens  are  found  at  the  very  close  of  the  season,  and  a  single 
specimen  was  seen  by  him  as  early  as  the  end  of  March.  Moreover, 
Palmer  took  old  specimens  the  first  week  in  March  at  Okeechobee, 
but  fresh  and  jjerfect  females  at  Indian  River  at  the  end  of  March.  The 
eggs  are  probably  laid  in  April  and  the  first  In-ood  of  fresh  bnttei'flies,  after 
45  days  spent  in  the  chrysalis  (Abbot)  appear  at  the  beginning  of  the  last 
week  in  July,  become  numerous  after  the  middle  of  August,  few  and 
tattered  before  the  middle  of  September.  The  buttertlies  of  the  second  brood, 
certainly  without  spending  so  long  a  season  in  chrysalis,  make  their  advent  by 
the  middle  of  September,  become  numerous  toward  the  end  of  the  month, 
continue  so  until  the  middle  of  October,  and  are  then  seen  in  scanty  num- 
bers until  the  middle  of  November,  many  of  them  fresh.  To  judge  from 
Palmer's  notes  and  captures  there  must  be  three  broods  in  southern  Florida, 
in  March,  (June)  and  August.  In  tlie  Keys  it  flies  all  winter  (May- 
nard). 

Mr.  Abbot  says  that  sometimes  in  Georgia  this  species  is  "found 
frequently  in  oak  woods  and  fields,  near  swamps."  It  seems  to  prefer  the 
blazing  rays  of  noonday  sun.  ]Maynard  s]ieaks  of  the  butterflies  as 
swiftly  flying  and  restless,  but  they  would  a[)pear  to  be  less  powerfid  than 
Epargyreus,  since  thej^  were  seen  by  Mr.  Lowell  Elliot  to  be  vigorously 
attacked  and  driven  away  from  Sah  ia  flowers  by  that  impetuous  creature  ; 
and  Comstock  writes  of  them  :  "Their  flight  is  not  reuiarkably  quick,  and  I 
have  taken  them  in  mj^  hand  while  engaged  in  feeding  on  a  plant." 

Desiderata.  The  exact  distribution  of  this  insect,  which  has  undoubt- 
edly been  cunfounded  with  others  ever  since  the  days  of  Linne,  needs  the 
most  careful  study  ;  it  is  unquestionably  more  widely  spread  than  shown 
on  our  map.  The  condition  in  which  this  insect  passes  tiie  winter  is  unde- 
termined, the  number  of  broods  in  different  j)arts  of  the  country  not  care- 
fully made  out ;  descriptions  of  the  flight  and  postures  of  the  l)utterfly  and 
observations  on  the  duration  of  the  chrysalis  are  also  desirable,  as  well  as 
fuller  account  of  the  habits  of  tlie  caterpillar. 


UESPERIDI:  THE   GENLS  EPARGYREUS.  ]393 

LIST  OF  ILLUSTIiATWXS.-EUDAMUS  PliOTEUS. 

General.  Imago. 

V\.  27,  fig.  4.    Distribution  in  Xortb  America.       IM.  15,  fig.  1.    Both  surfaces. 

Egg.  3j :  37.    Mule  alidominal  appendages, 

ri.  CO,  fig.  C.    Egg.  41  ;C.    Neuration. 

Caterpillar.  47:1.    Scale.*  of  the  male  imago. 

PI.  76,  fig.  34.    Mature  citerpillar.  67 : 5.    Siile  view  of  head  and  appendages 

80:U-12.  Front  views  of  head,  stages  iv,v.  enlarged,  witli  details  of  the  structure  of 

Chrijsalis.  the  legs. 
ri.So,  fig.  23.    Chrysalis. 

EPAKGYREUS  HUBNER. 

Epargyrcus  Hiibu.,  Verz.  bek.  schmett.,  105      Goniloba  pars  Auctorum. 
(1S16).  Eudamus  pars  Auctorum. 

Type.—Papilio  tittjrus  Fabr. 

There  through  the  long,  long  summer  hours, 

The  golden  light  should  "lie. 
And  thick  youna:  herbs  and  groups  of  flowers 

Stand  in  their  beauty  by. 
The  oriole  .should  build  and  tell 
His  love  tale  close  beside  mv  cell; 

The  idle  butterfly 
Should  rest  him  there,  and  there  be  heard 
The  housewife  bee  and  humming-bird. 

Bryant.— t/M!ie. 

Imago  (58 :  1).  Head  (61 :  14)  very  large,  clothed  with  short,  equal  hairs  arranged 
to  a  considerable  extent  in  transverse,  scarcely  appressed  ridges,  and  with  a  slender, 
tapering,  slightly  curving  pencil  of  stiff  hairs,  from  the  outer  base  of  the  antennae 
projecting  over  the  eyes  and  about  one-fourth  their  semi-circumference  in  length. 
The  whole  of  the  front  projecting  a  little  and  equally  beyond  the  front  of  the  eyes,  a 
little  more  full  across  the  middle  than  elsewhere,  but  not  forming  a  transverse  ridge; 
the  margin  of  the  sides  is  rounded,  and  scarcely  reaches  the  middle  of  the  front  of 
the  antennal  bases,  the  front  and  hiud  border  straight,  and  the  former  longer  than  the 
latter ;  it  is  nearly  or  quite  twice  as  broad  as  long.  Vertex  almost  flat,  nowhere  reach- 
ing the  level  of  the  eyes,  about  as  long  as  the  front,  meeting  it  by  an  impressed, 
straight  sulcation,  connecting  the  middle  of  the  antennal  bases,  and  separated  from  the 
occiput  by  a  slightly  impressed,  slightly  arcuate  line,  obsolete  laterally,  its  concavity 
for(vard.  Eyes  large,  full,  more  broadly  rounded  behind  than  in  front,  naked.  Anten- 
nae inserted  with  their  hinder  edge  scarcely  behind  the  middle  of  the  summit  in  slight 
pits,  their  interior  bases  separated  from  each  other  by  nearly  twice  the  diameter  of  the 
base  of  the  .antennae;  exclusive  of  the  crook,  one-fourth  longer  than  the  abdomen, 
composed  of  thirty-seven  joints,  of  which  the  last  thirty  form  the  club,  which  is  a 
little  less  than  half  as  long  as  the  very  slender  stalk,  and  bent  a  little  beyond  the 
mitkile,  at  aljout  the  forty-second  joint ;  the  basal  half  or  a  little  more  than  that  of 
the  straight  i)ortion  of  the  club  is  regularly  incrassated,  so  as  to  be  thickest  at  about 
the  thirty-fourth  joint,  and  there  scarcely  equals  in  thickness  the  length  of  three 
consecutive  joints,  then  tapers  again  very  slightly,  the  crook  continuing  the  regular 
diminution  Insize,  and  ending  in  a  bluntly  pointed  tip,  the  whole  club  subcylindrical ;  the 
longest  joints  of  the  stalk  are  four  times  as  long  as  broad,  and  the  crook  Is  generally 
recurved  at  a  little  less  than  a  right  angle.  Palpi  very  short  and  exceedingly  stout, 
yet  not  nearly  so  stout  as  in  Eudamus,  a  little  longer  than  the  eye,  heavily  clothed  with 
long  and  erect  scales,  beyond  which  the  apical  joint,  clothed  only  with  recumbent 
scales,  scarcely  projects ;  the  basal  joint  is  globose,  the  anterior  part  of  its  tip  greatly 
produced  anteriorly  and  upwards,  so  as  almost  to  embrace  the  base  of  the  middle 
joint ;  the  middle  joint  ovate,  regular,  two  and  one-half  times  longer  than  broad,  and 
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as  many  times  longer  than  the  basal  joint,  the  apical  joint  very  small,  cylindrico-ovate, 
twice  as  long  as  broad,  and  half  as  long  as  the  breadth  of  the  middle  joint,  directed 
a  little  forwards.  Protlioracic  lobes  almost  entirely  aborted,  scarcely  discernible; 
patagja  mncli  as  in  Eiulamus. 

Fore  wing  (41 :  2)  long,  triangular,  rather  more  than  twice  as  long  as  broad;  costal 
margin  nearly  straight,  but  gently  and  almost  etiually  sloping  at  the  two  extremities, 
the  apex  sub-rectangular;  outer  margin  bent  at  tlie  independent  vein  at  a  very  broad 
angle,  nearly  straight  above  and  below  it,  scarcely  pi'otuberpnt  at  the  submedian  nervure ; 
inner  margin  straight,  barely  and  very  broadly  excised  in  the  middle,  bent  at  a  general 
angle  with  the  outer  margin  of  about  115".  Costal  margin  thickened  for  nearly  half 
its  length;  costal  nervure  terminating  directly  above  the  lower  extremity  of  the  cell; 
superior  subcostal  nervules  hugging  the  nervure  in  their  proximal  portion ;  the  first 
arising  opposite  the  base  of  the  second  median  nervure,  at  three-fifths  the  distance 
from  the  base  to  the  apex  of  the  cell ;  the  others  as  in  Eudamus,  the  apex  of  the  wing 
being  continued  between  the  nervure  proper  and  its  last  superior  branch;  inferior 
subcostal  nervule  as  in  Eudamus ;  first  median  nervule  oi'iginating  very  close  to  the 
base  of  the  wing  at  about  one-fourth  the  distance  to  the  origin  of  the  second  branch; 
cross  vein  closing  the  cell  obsolete  excepting  at  its  extremities,  slightly  less  oblique 
than  the  margin  of  the  wing,  striking  the  median  nervure  directly  beneath  the  origin 
of  the  third  superior  subcostal  nervule;  about  midway  between  this  and  the  base  of 
the  second  median  nervule  is  the  origin  of  an  otherwise  obsolete  reversed  shoot,  ex- 
tending to  the  centre  of  the  cell;  cell  about  seven  times  as  long  as  broad,  and  nearly 
five-sevenths  the  length  of  the  wing;  internal  nervure  as  in  Eudamus,  excepting  tliat 
the  tip  of  the  vein  becomes  difl'used  and  lost  before  reaching  the  submedian. 

Hind  wing  subtriangular;  costal  margin  very  strongly  arcuate  at  the  base,  beyond 
very  gently  arcuate ;  the  outer  margin  very  full  in  the  subcostal  region,  excepting  for 
the  submedian  lobe  considerably  and  pretty  regularly  arcuate ;  the  lobe  dentiform, 
broader  than  long,  well  rounded  on  the  inner  side,  excised  at  the  base  on  its  outer 
side;  inner  margin  gently  and  faintly  concave.  Costal,  precostal  and  subcostal 
nervures  as  in  Eudamus ;  space  inclosed  between  the  costal  and  subcostal  at  base 
smaller,  and  the  two  veins  completely  amalgamated  at  their  point  of  separation ;  sub- 
costal forking  at  a  little  less  than  one-third  way  to  tlie  margin  and  connected  with  the 
median  nervure  by  an  obsolete  arcuate  cross  vein,  less  than  half  as  far  beyond  the  sec- 
ond divarication  of  the  median  as  that  is  beyond  the  first;  sutjmedian  nervure  straight, 
hardly  separated  from  the  nervure  on  either  side  of  it ;  internal  nervure  almost  mar- 
ginal. 

The  scales  enclosed  in  the  costal  fold  of  the  male  include  a  very  long  and  slender 
spatula  and  a  rod-like  bristle  with  apical  flagellum. 

Legs  2,  3,  1 ;  tufted  as  in  Eudamus,  but  the  upper  surface  of  the  hind  tibiae  much 
more  thinly ;  femora  2,  1,  3,  tibiae  27^,  1,  tarsi  3,  2,  1 ;  fore  coxae  very  long  and  most 
profusely  furnished  exteriorly  with  long  hairs;  fore  and  hind  femora  of  equal 
length,  middle  femora  nearly  one-third  as  long  again;  fore  femora  with  a  row  of 
profuse  long  hairs  along  the  posterior  inferior  edge,  shortening  apically.  Fore 
tibiae  two-thirds  as  long  as  fore  femora,  and  more  than  half  as  long  as  middle 
and  hind  tibiae;  these  equal,  the  middle  pair  a  little  shorter  than  the  middle  femora, 
the  hind  tibiae  one-fourth  longer  than  the  hind  femora.  Leaf-like  appendage  long 
and  slender,  originating  in  the  middle  of  the  apical  four-fifths  of  the  tibia,  sur- 
passing its  extremity  a  little,  fully  four  times  as  long  as  broad,  a  little  arcuate, 
especially  on  its  apical  half,  which  tapers  regularly  to  a  point;  middle  and  hind  tibiae 
with  an  apical  pair  of  long  spurs  beneath,  the  hind  tibiae  with  a  similar  but  shorter 
pair  in  the  middle  of  their  apical  four-fifths.  Tarsal  joints  1,  2,  3,  4,5;  fore 
tarsi  two-thirds  as  long  as  the  middle,  a  little  less  than  two-thirds  as  long  as  the 
hind  tarsi ;  hind  tarsi  only  a  little  longer  than  the  middle  pair ;  all  with  a  triple  row  of 
slender  spines  beneath,  longer  and  more  erect  on  the  middle  and  hind  tarsi,  the  apical 
ones  of  each  joint  on  all  the  legs  considerably  longer  tlian  the,  others;  basal  joint  as 
long  as  the  rest  of  the  joints  together  on  tlie  liind  and  middle  legs,  a  little  longer  than 
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that  oil  tlie  fore  legs;  second  joint  alKnit  two-tlftUs  the  len'j:th  of  the  first.  Claws 
small,  slciuler,  delicately  tapering  to  a  line  point,  arcuate  and  Ijent  at  about  ri2;ht 
angles  ill  tlie  middle;  pad  as  in  Endamus;  paronycliiii  compressed,  conical,  straight, 
minute. 

Abdomen  with  the  second  segment  twice  as  long  as  the  first  and  half  as  long  again  as 
the  third,  beyond  decreasing  regularly  in  length;  the  eiglitli  segment  of  the  male  is 
longer  at  the  sides  tliau  the  seventh,  but  strongly  and  roundly  excised  in  the  middle 
above.  The  centrum  of  tlie  upper  oriiaii  of  the  male  appendages  is  a  little  compressed, 
tumid,  regularly  arclied  ;  hooks  slondcr,  about  half  as  long  .as  tlie  ceutrum,  iiidepondent, 
nearly  parallel  and  liorizontal,  meeting  at  their  l)lunt  tips  the  extremity  of  the  independent 
lateral  arms,  wliieh  are  nearly  straight,  similar  to  the  hooks  l)nt  longer;  clasps  large, 
scarcely  at  all  convex,  tapering  strongly  to  an  upturned  point,  the  upper  edge  furnished 
a  little  beyond  the  base  witli  an  upturned,  slender,  prominent  lobe. 

Egg.  Subglobular,  slighty  broader  thau  high,  well  rounded,  broadest  in  the  middle  of 
the  lower  three-fifths,  the  upper  part  regularly  domed ;  furnished  with  a  considerable 
number  of  distinct  but  slight  and  equal  vertical  ribs,  half  of  them  extending  from  the 
base  to  the  micropyle,  the  others  just  failnig  to  reach  it.  They  are  cut  and  the  inter- 
spaces traversed  by  exceedingly  flue  and  close  cross  lines,  forrainsr  with  the  vertical 
ribs  quatlraiignlar  cells.     Micropyle  small. 

Caterpillar  at  birth.  Head  large,  siibglobose,  twice  as  high  as  deep,  well  rouuded, 
each  hemisphere  with  a  slight  independent  arcuation  above.  Body  nearly  uniform,  the 
first  thoracic  segment  largest;  the  dorsal  shield  inconspicuous.  Several  longitudinal 
series  of  club-shaped  bristles,  one-tenth  as  high  as  the  breadth  of  the  body,  arranged 
in  longitudinal  rows  as  follows  :  a  laterodorsal  anterior  row  on  the  thoracic  segments ; 
a  supralateral  anterior  row  ou  the  abdominal  segments;  and  ou  all  the  segments  a  post- 
central lateral  row,  an  anterior  suprastigmatal  row,  and  a  substigmatal  series,  the  last 
with  one  in  advance  of  the  middle  on  all  the  segments,  and  also  one  behind  the  middle 
on  the  abdominal  segments. 

Mature  caterpillar.  Head  subglobular,  the  sides  moderately  and  regularly  arc- 
uate, the  lower  curve  of  the  head  slightly  less  arcuate,  each  hemisphere  with 
a  slight  independent  arcuation  of  its  own  above ;  the  suture  between  rather  deeply 
iiupres-sed;  the  inner  frontal  triangle  half  as  high  again  as  broad,  reaching  barely  to 
the  centre  of  the  head;  head  of  equal  height  and  breadth, half  as  high  again  as  its 
greatest  depth,  which  is  below;  the  front  I'ecediug  rapidly  above  as  seen  on  a  side 
view ;  collar  narrow,  of  the  width  of  the  head ;  the  surface  of  the  head  is  covered  with 
a  reticulation  of  granular  tubercles  which  are  less  conspicuous  ou  the  front  than  else- 
where; the  frontal  triangle  with  a  distinct  median  carina  and  the  lower  portion  of  the 
front  witli  wavy  striae  converging  toward  the  mouth  parts ;  ocelli  six  in  number, 
four  arranged  in  a  regularly  arcuate  row,  the  convexity  forward,  equidistant  or  the 
two  upper  slightly  approximated,  the  fifth  behind  the  third  and  as  far  from  it  as  the 
latter  is  from  the  first  counting  from  above,  the  lines  uniting  these  three  forming  a 
right  angle;  the  sixth  situated  at  the  outer  base  of  the  antennae  in  continuatioa  of 
the  arcuate  row. 

Dorsal  shield  of  the  first  tlioracic  segment  not  very  conspicuous,  well  arched 
longitudinally,  but  tapering  forward,  occupying  the  posterior  half  of  the  segment 
and  reaching  on  either  side  nearly  to  the  spiracles ;  posteriorly  ridged,  and  on  either 
side  next  its  lower  extremity  dimpled.  Body  elongate,  tumid,  of  nearly  equal  size 
ou  the  first  six  abdominal  segments,  in  front  and  behind  wliich  it  tapers  toward  either 
extremity,  in  front  perhaps  more  rapidly  than  behind ;  the  last  segment  well  rouuded 
with  a  not  greatly  expanded  anal  fiap.  Abdominal  segments  divided  into  a  large  anterior 
section  equal  to  about  a  third  of  the  whole  and  four  subequal  posterior  sections  each 
of  which  shows  a  tendency  to  subdivide  again,  being  thickened  anteriorly  and  poste- 
riorly. Thesurfaceiscovered  with  very  scattered,  minute,  conical  papillae,  higher  thau 
broad,  each  supporting  a  very  short,  straight,  tapering,  apically  open,  hyaline  bristle; 
there  is  also  a  laterodorsal  series  of  craterlforra  annnli  in  the  middle  of  the  broad 
anterior  section  of  all  the  segments,   on  the   tlioracic,  however,   occurring   in   the 
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middle  of  the  entire  segment  or  in  case  of  tlie  first  segment  in  tlie  middle  of  tlie 
dorsal  shield ;  tliere  is  a  similar  laterostigmatal  series  in  the  same  position  on  all  the 
segments  both  thoracic  and  abdominal;  a  stigmatal  series  just  in  advance  of  the  stig- 
mata or  the  position  where  they  would  be,  on  the  thoracic  segments;  an  infrastigmatal 
series  larger  than  the  others  placed  a  little  in  advance  of  the  spiracles  on  the  abdominal 
segments,  the  crater  of  each  annulus  being  occupied  by  a  thin  pellicle  presenting  the 
appearance  of  a  glistening  drum  ;  a  ventrostigmatal  series  on  the  abdominal  segments 
a  little  behind  the  spiracles ;  these  last  two  series  are  represented  on  the  first  thoracic 
segment  by  a  pair  of  similar  subconfinent  annuli  midway  between  the  spiracle  and  the 
base  of  the  leg ;  all  of  these  craterif  orm  annuli  are  more  readily  seen  in  the  caterpillar 
of  the  fourth  stage  than  in  the  mature  form.  Sternal  gland  of  the  first  thoracic  seg- 
ment with  a  transverse  slit  between  the  lips  of  which  may  be  thrust  a  coral-red  mammilate 
process  thickly  studded  with  conical  hyaline  projections  on  either  side  of  a  transverse 
snlcation.  Legs  with  a  basal  fleshy  portion,  stout;  the  other  parts  small,  tapering, 
appressed;  the  claws  very  fine,  strongly  heeled,  sharply  pointed;  prolegs  large  at  base, 
rapidly  tapering,  blunt  at  tip,  with  a  reniform  circlet  of  numerous  outward  curving  hooks 
in  a  triple  row,  the  hooks  strongly  arcuate,  gently  tapering,  rather  bluntly  pointed. 
Described  from  blown  specimens. 

Chrysalis.  Very  stout ;  head  and  prothorax  forming  together  a  scarcely  perceptible 
sub-rectangular  mass  as  viewed  from  above,  the  front  angulato-arcuate,  the  lateral 
angles  rounded ;  the  median  third  of  the  front  with  a  scarcely  independent  prominence, 
the  whole  a  little  more  than  twice  as  broad  as  long,  slightly  narrower  in  front  than 
behind,  separated  from  the  prothorax  by  a  distinct  though  slight  sulcation,  scarcely 
more  than  half  as  wide  as  the  widest  part  of  the  body;  mesothorax  slightly  broader 
than  long,  of  nearly  uniform  breadth  between  the  basal  wing  tnbercles  and  the  abdo- 
men, in  front  of  the  former  sloping  rapidly  to  the  much  narrower  prothorax;  basal 
wing  tubercles  very  blunt,  being  scarcely  more  than  the  angulation  of  the  body ;  viewed 
from  above  the  body  increases  in  width  posteriorly  to  the  abdomen  which  has  an  inde- 
pendent enlargement,  being  largest  at  the  third  segment  (the  broadest  part  of  the 
body),  beyond  which  it  tapers  conically  to  the  cremaster;  viewed  from  the  side  the 
curve  of  the  anterior  half  of  the  body  is  scarcely  affected  by  the  thoracic  sulcation,  the 
mesothoracic  curve  being  very  gentle  and  equal  in  front  and  behind ;  beneath  the 
bluntly  and  regularly  rounded  head  there  is  no  angulation,  the  lower  surface  beyond 
very  regularly  arched  but  with  the  wings  much  more  protuberant  than  in  Eudamus. 
The  position  of  the  mandibles  marked  by  a  distinct,  warty  prominence  on  either  side 
of  the  base  of  the  tongue.  Prothoracic  spiracles  large,  forming  the  third  of  a  circle, 
the  posterior  lip  obsolete,  guarded  by  a  very  broad,  dense  mass  of  exceedingly  shor* 
bristles  which  leave  but  a  small,  circular  opening  not  a  quarter  the  size  of  that  in 
Eudamus ;  their  outer  extremities  not  surpassing  the  outer  limits  of  the  prothorax,  so 
that  when  viewed  from  above  tiie  antennae  are  seen  outside  of  them.  Hind  legs  and 
antennae  as  in  Eudamus,  as  also  the  carina  of  the  movable  abdominal  segments. 
Abdominal  segments  beyond  the  seventh  entirely  amalgamated,  showing  no  sign  of 
sutures,  except  that  faintly  indicated  by  the  coloring.  Preanal  button  composed  of  a 
low,  pinched,  pyramidal,  lateroventral  prominence,  the  two  sides  connected  together  b y 
a  strong,  arcuate  ridge  and  supported  anteriorly  by  an  expanding,  lateroventral  ridge 
which  fades  out  before  reaching  the  seventh  abdominal  segment,  and  on  the  sides  by 
a  looped  ridge  or  thickening,  open  posteriorly,  and  whose  lower  apical  angle  is  sepa- 
rated by  a  sulcation  from  the  highest  point ;  posteriorly  it  connects  with  the  lower 
outer  sides  of  the  cremaster  proper,  between  which  inferiorly  the  cremaster  is  broadly 
sulcate.  Cremaster  preceded  above  at  the  base  on  the  ninth  abdominal  segment  by  a 
stout,  transverse  ridge  as  broad  as  it  and  which  descends  rapidly  to  its  base ;  cremaster 
a  little  shorter  than  the  fifth  to  seventh  abdominal  segments  together,  as  viewed  from 
above  triangular,  excepting  for  the  produced  quadrate  apex;  deeply  sulcate  behind 
this  quadratic  portion  in  a  triangular,  depressed  field  ;  viewed  laterally,  it  is  gently 
arcuate  and  tapers  slightly  to  a  truncate  tip  which,  and  which  only,  is  armed  with  the 
hooklets  ;  these  do  not  essentially  differ  from  those  of  Eudamus. 
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This  is  a  purely  Aincricau  geinis,  ti)k'ral)ly  well  siipplieil  with  species, 
iiiul  aj)parciitly  contiiieil  mostly  to  the  iiortheni  tropics,  with  the  exception 
of  the  single  species  descrihed  below,  and  which  extends,  east  of  the 
Kocky  Mountains,  as  tar  north  as  the  St.  Lawrence. 

The  butterrties  of  this  genus  are  among  the  largest  of  Hcspcridae,  and 
have  the  anal  anjrle  of  the  hind  wini^s  proloniicd  into  an  obtuse  rounded 
lobe,  instead  of  the  tails  of  tiie  ])revious  genus.  The  wings  are  very  dark 
brown,  and  the  front  pair  furnished  with  yellow,  vitreous,  irregular  markings, 
mostly  arranged  in  a  transverse  baud  crossing  the  wing  from  the  middle 
of  the  costal  margin  toward,  and  nearly  to,  the  anal  angle  ;  there  are  also 
a  few  very  small  spots  in  a  transverse  series  near  tlie  apex ;  the  hind 
wings  arc  devoid  of  markings  above,  but  beneath  are  provided  with  a 
very  large  spot  of  irregular  shape,  often  pure  silvery  white,  generally 
having  more  or  less  the  form  of  a  broken  band,  crossing  the  middle  of 
the  wing  transversely. 

The  history  of  our  own  species  alone  is  known  ;  in  the  north  this  is 
single  brooded,  wintering  as  a  chrysalis,  and  flying  in  June  and  July.  The 
butterflies  frequent  open  spots,  are  exceedingly  vigorous,  and  have  an 
astonishingly  rapid  flight,  vieing  with  that  of  the  hawk  moths.  All  the 
wings  are  raised  in  repose.  The  eggs  are  laid  singly,  and  the  caterpillars, 
which  feed  on  Leguminosae,  and  sometimes  injure  locust  trees  by  their 
ravages,  live  singly  and  sluggishly,  in  nests  formed  of  leaves  connected  by 
bands  of  silk.  The  chrysalids  are  suspended  at  both  extremities  in 
cocoons  either  made  from  the  leaves  of  the  tree,  or  upon  or  near  the 
ground  of  any  chance  substance. 

The  e<r2's  are  vaulted  and  furnished  with  a  moderate  number  of  lonsfi- 
tudinal  ribs,  extending  their  whole  length.  The  caterpillars  are  plump 
and  cylindrical,  or  a  little  depressed,  tapering  toward  either  extremity, 
with  a  strongly  constricted  neck  and  a  very  large  head  ;  they  are  green, 
ornamented  with  transverse  stripes  of  yellow  or  green.  The  chrysalids 
are  dusky,  stout  and  well  rounded,  but  otherwise  possess  slight  distinctive 
characters,  though  they  have  an  unusually  subdued  prothoracic  Sjiiracle. 


EXCURSUS  LIV.—  ODD  CATERPILLARS. 

Full  of  strange  shapes,  of  habits,  ami  of  forms, 
Varying  in  subjects. 

Shakespeare.— ioce's  Labour^s  Lost. 
Let's  talk  of  graves,  of  worms  ami  epitaphs. 

Shakespeare.—  Kiny  Richard  II. 

Caterpillars  of  Pieris  rapae  are  green,  cylindrical  worms,  and  it  is  a 
not  uncommon  supposition  among  the  uninformed  that  such  is  the  case 
witli  all  caterpillars,  except   that  they  may  differ  in   being  hairy  or  spiny. 
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But  not  all  caterpillars  are  green,  nor  do  all  have  a  uniform  cylindrieal 
shape  ;  on  the  contrary,  there  are  among  tliem,  and  perhaps  especially 
among  the  caterpillars  of  butterflies,  many  odd  and  striking  forms. 
Among  our  butterflies,  jierhaps  tiiei'e  are  none  so  strange  in  appearance 
as  the  caterpillars  of  Basilareliia.  whicli  liave  some  of  the  segments  greatly 
hunched  and  bear  knotted  tubercles  of  varying  lengths,  which  the  atti- 
tude of  the  creature,  with  the  front  pint  of  the  body  arched  and  the 
hinder  part  raised  aloft,  renders  specially  prominent :  then,  too,  the 
colors,  green,  and  cream  color  and  dark  brown,  mixed  in  an  extraordinary 
manner,  heighten  the  strange  appearance  ;  so  tliat,  one  seeing  it  for  tlie 
first  tiuie  might  well  exclaim,  "  What  sort  of  creature  is  that?" 

A  similarly  blotched  caterpillar  is  seen  in  the  great  Heraclides  cresphontes 
of  the  orange  trees;  and  we  have  in  our  own  fauna  not  a  few  other 
striking  caterpillars,  striking  at  least  in  tiieir  colors,  such  as  the  not 
altogether  dissimilar  Anosia  plexippus  and  Papilio  polyxenes,  so  far 
apart  in  their  actual  structure  :  each  of  them  is  green,  transversely  marked 
with  narrow  stripes  of  black,  in  eacii  the  head  is  banded  vertically  witii 
black,  and  like  many  caterpillars  of  such  gay  attire,  both  live  in  unusually 
exposed  [)ositions.  Among  our  spiny  caterpillars  of  the  Nyniphalinae, 
we  have  two  which  are  transversely  banded,  this  time  with  black  and 
orange, —  Euphydryas  phaeton  and  its  near  neighbor,  Cinclidia  harrisii ; 
these,  too,  are  all  the  more  striking  that  they  are  frequently  found  in 
numbers  in  more  or  less  open  colonies.  Then  there  are  the  Argynnids, 
rarely  seen,  some  of  whicli  have  the  front  coriaceous  filaments  of  tiie 
body  of  exceptional  length  ;  in  none  is  this  the  case  to  such  a  degree 
as  in  Euptoieta  claudia,  where  they  are  clubbed  at  the  tip  and  where 
in  addition  the  body  is  stronglj'  striped  with  highly  contrasting  colors. 

Of  quite  a  different  character  are  the  caterpillars  of  Eu2)hoeades 
and  Jasoniades,  whicli  when  full  grown,  are  green,  greatly  swollen  in 
i'ront,  and  bear  upon  either  side  of  the  middle  of  the  swollen  |)ortion 
ocellate  spots  of  great  brilliancy  and  beauty  ;  while,  to  see  the  full  beauty 
and  striking  nature  of  the  markings  of  these  caterpillars,  one  must  needs 
use  a  magnifier,  when  the  turquoise-blue  spots,  arranged  in  rows  down 
the  back,  will  be  brought  more  fully  to  view.  "When  one  calls  to  mind 
that  if  we  tickle  one  of  these  creatures  with  a  featiier,  it  will  in^  alarm 
thrust  a  pair  of  brilliant  red  or  orange  fleshy  forks  from  (lut  a  slit  behind 
the  head,  one  will  have  to  look  far  to  find  anything  quite  so  striking  and 
-unexpected  to  the  ordinary  observer.  Or,  again,  look  for  the  first  time  at 
the  caterpillar  of  Epargyreus  tityrus  with  its  great  head,  strangulated 
neck  and  transversely  banded  lemon  green  body,  and  the  two  great  orange 
spots,  like  monstrous  eyes,  on  either  side  of  the  head,  andjone  wonders, 
indeed,  when  shown  into\vhat  a  buttei'fly  it  will  transform.  The  caterpillars 
of  Laertias  philenor  are  of  quite  another  type  ;  here  tlie  whole  side  of  the 
body,  as  well  as  a  portion  of  its  upper  surface,  is  fringed  with  rows  of  long 
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flci<liy  filiunentfi.  otU'ii  oriiiigc  I'oloicd  in  uliolc  or  in  part,  iti  vivid  (•(intrast 
to  tlie  velvoty  black  body. 

Tlie  licad,  as  tlie  only  rorncous  portion  of  tlic  w  hulc  iicatuix',  is  not  iinfre- 
qiiently  adorned  w  itli  linriiy  ornanicnts  of  a  peculiar  kind  :  tliii.s  the  cater- 
pillars of  Polyyonia  iiuvc  eaeli  iienii.'^pliere  of  the  lieail  ert)\vncd  by  a  long 
spiuc  bearing  subsidiary  spinulcs  and  whorls  round  tiie  suinuiit ;  the  cater- 
pillars of  Basilarchia  a  great  round  knobbed  tubei'cle,  and  those  of  Cldorippe 
seem  to  wear  an  Elizalx  than  frill  of  spines  around  the  whole  posterior  part 
of  the  head.  In  some,  as  in  Satyrodcs  and  Enodia,  each  hemisphere  of  the 
head  is  prolonged  to  a  long  conical  point,  which  the  caterpillar  presents 
to  fullest  view  when  at  rest  by  bending  it,-;  iiead  over  upon  the  face  and  leav- 
ing these  horns,  which  naturally  rise  erect,  extt'uding  straight  forward  ;  to 
match  them,  the  hinder  extremity  of  the  body  bears  an  enormous  pair  of 
similar  horns,  extending  straight  backward,  while  to  add  to  the  effect  the 
body  is  striped  with  colored  bands  uniting  the  horns  of  the  two  extremities. 
AVe  have  mentioned  but  a  few^  and  not  all  even  of  the  most  striking  of  our 
caterpillars,  limiting  ourselves  to  our  own  fauna,  to  show  that  even  in  such 
a  narrow  field  one  niav  find   manv  curious  forms. 


EPARGYREUS   TITYRUS.— The  silver-spotted  hesperid. 


[Wliit<^5(jotti-il  skipper  (CiossL-);  locust  skipper   Imtterlly   (Packard);  silvcr-spotteil  skipper 

(iMayuard).] 

I'npilio  tili/rus  Fabr!,  Syst.  entoiu.,  532 
(1775);— Smilli-Abt^.,  Lep.  ius.  Ga.,  37-38,  pi. 
19  (1797),— .\1>1).,   Draw.  ins.  Ga.  Rrit.   Mils., 


vi :  66,  fijrs.  86,87  (ca.  1800). 

Ilesperui  titynis  (pars)  Abb.,  Draw.  ins. 
Ga.,  Gray  coll.  Bost.  soc.  nat.  hist.,  .iS  (ca. 
1.800);— (pars)  God.,  Encycl.  inetb.,  i.\:71(i, 
743(1819). 

Eiidamiis  tili/rus  Boisd.-LeC,  LSp.  Am(?r. 
Sept..  pi.  72  (1833) ;— Agrass.,  Class,  ins.,  8-14, 
pi.,  ti^'.  1-23  (ISoO) ;— Emm.,  Agrio.  N.  Y.,  v: 
215,  pi.  .38,  fiss.  4.  oef  (1854) ;— Gosse,  Alab., 
86(1859);— D'Urb.,  Can.  nat.,  v:  246  (1860); 
— Harr.,  Ins.  iuj.  veg.,  .3d  ed.,  310-312,  tig.  13;^, 
134,  pi.  5,  fig.  1  (1862) ;— French,  Rep.  ins. 
111.,  vii:  163  (1878);  Butt,  e.ist.  U.  S.,  .374- 
377,  tig.  89  (1886) :— Middl..  Rep.  ins.  III.,  x: 
98  (1881);— Coq.,  ibid.,  153  (1881);  —  I'ack., 
Bull.  U.  S.  ent.  coram.,  vii:  100  (1881);— 
Aaron,  Pap.,  iv :  26-30  (18&4);—Mayu.,  Butt. 

Alles,  was  von  dir  niir  kam, 
Sterbenddank'  ich  dir  cs  jetzt : 

Alter  Liifte  Morgcnzug, 
Dem  ich  sommerlang  gebebt, 
Aller  .<chniettcrlinire  Flug, 
Die  uni  mich  iin  Tanz  geschwebt. 

RtJCKERT.— Z>i«  sterbende  Bliime. 

Imago  (9:8:  15  :  3~i.     Head  covered   above  with  dnll,  tawny-tipped,  dark    brown 
scales  and  hairs;  the  tuft  on  either  side  of  the  antennae  black,  supported  at  base  by 


N.  E.,  52-.^)3,  pi.  6,  figs.  73,  73  a  (1886). 

Goniloba  titijncs  Westw.-Hew.,  Geu. 
diurn.  Lep.,  ii:512  (1852);— Lucas,  Sagra, 
Hist.  nat.  de  Cuba,  632  (1857);— Jlorr.  Syn. 
Lep.  JJ.  Amer.,  112  (1862). 

Te/egonus  tlt>/rus  But!.,  C.atal.  Fabr.  Lep. 
2G3  (1S69). 

Tfii/iiiele  <!(yr«s  Kii'b.,  Syn.  catal.  Lep.,  571 
(1871). 

Epiirr/yreus  tityrus  Scudd.,  Syst.  rev., 
Amer.  imtt.,  49  (1872);  Butt.,  107,  figs.  63-65, 
91-93,  172,  180,  101  (1881). 

Goiii'irh  tili/nis  Bnrm.,  Rev.  mag.  zool., 
1875,  54(1875). 

Papilio  darns  Cram.,  Pap.  exot.,  i:C6, 
1.52,  pi.  41,  figs.  E.F.  (1779). 

Eiicrr/i/reiis  clarus  Hiibn.,  Verz.  schmett., 
105  (1816). 

t  Figured  also  by  Glover,  III.  N.  A.  Lep.,  pi. 
1,  fig.  15  (3  figs.);  pi.  29,.fig..2,  ined. i   j 


I  go,  I  go;  look  how  I  go. 

Swifter  than  arrow  fro1n  the  Tartar's  bow. 

Sh A  KESPE.A RE.- J/i'(?s II mmer-Nigh t's  Dream . 
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tawny  yellow  hairs;  beueatli  vaiying  from  tawny  bull' to  yellowish  brown  and  behiuij 
the  eye  a  slender  rim  of  pale  yellowish  scales;  palpi  similar  to  nnder  surface  of  head, 
but  near  the  apes  becoming  largely  infuscated  by  brownish  aud  blackish  fuliginous 
or  dark  reddish  brown  scales  of  which  the  apical  joint  is  mostly  composed ;  longer 
blackish  bristles  are  found  on  the  exterior  hilf  of  t!ie  palpus;  abive,  the  palpus  re- 
sembles the  npi)er  surface  of  the  liead.  Antennae  above  blackish  brown,  tinged  often 
M'ith  dark  olivaceous,  on  the  crook  and  apical  half  of  club  with  purplish  reflections; 
beneath  pale  greenish  yellow  with  a  nacreous  lustre,  sliading  into  dusky  on  the  l)asal 
half  of  the  stalk;  anterior  surface  of  crook  aud  extremity  of  clul)  naked  and  rather 
pale  castaneous.     Tongue  piceous,  tip  mahogany  brown. 

Thorax  covered  above  with  dull  tawny  brown  hairs  having  au  olivaceous  tinge. 
,  Beneath  with  blackish  purple  hairs  with  some  yellowish  or  tawny  ones.  Femora  dark 
brown  with  a  purplish  tinge ;  tibiae  aud  tarsi  dull  brown  above,  elsewhere  clay  yellow 
or  bull';  foliate  appendage  of  fore  tibiae  glistening  brownish  yellow;  spurs  dull  yel- 
lowish tipped  with  very  dark  red ;  spiues  dusky  reddish ;  claws  the  same,  deepening 
toward  the  tip ;  pad  dusky. 

Wings  above  dark  chocolate  brown,  occasionally  tinged  with  very  dark  olivaceous, 
and  on  the  basal  half,  particularly  below,  covered  extensively  with  very  dark  tawny 
hairs.  Fure  loinys  provided  with  such  hairs  more  profusely  next  the  base  than  beyond 
and  they  seldom  extend  over  more  than  one-third  of  the  wing;  crossing  the  middle  of 
the  wing  in  a  line  drawn  from  the  middle  of  the  basal  four-fifths  of  the  costal  margin 
to  the  extremity  of  the  submedian nervule  is  abroad,  irregular,  unequal  band  of  amber 
yellow,  the  scales  erect,  occasionally  tinged  in  places  with  orange  and  extending  from 
the  costal  margin  to  or  just  beyond  the  middle  of  tlie  medio-submediau  interspace ; 
the  nervnres  crossing  it  are  delicately  marked  with  brown;  Its  interior  border  is  more 
regular  tliau  its  exterior,  runniug  at  nearly  right  angles  with  the  costal  border  with 
a  slight,  or  occasionally  considerable,  bow,  its  convexity  inwards,  to  the  middle  of  the 
basal  two-thirds  of  the  lower  median  nervule;  where  the  band  crosses  the  cell,  its 
■width  is  nearly  or  quite  twice  that  of  the  latter,  its  exterior  border  passing  in  an  irreg- 
ular line.  In  general  parallel  to  the  interior  border,  from  the  costal  margin  (at  the  ex- 
tremity of  the  costal  fold  in  the  J)  to  the  base  of  the  upper  median  nervule ;  it 
resumes  its  course  at  a  little  within  the  middle  of  the  basal  two-thirds  of  the  middle 
median  nervule  and  crosses  the  lower  median  interspace,  usually  sinuously,  at  right 
angles  to  the  uervules;  the  termination  of  the  bau.l  consists  of  a  smaller,  usually 
triangular  or  subtriangular  spot,  its  apex  downwards,  aud  the  middle  of  its  base  at 
the  limit  of  the  exterior  border  of  the  upper  part  of  the  band ;  occasionally,  however, 
the  interior  edge  of  the  spot  is  in  continuation  with,  or  even  outside  of,  the  exterior 
margin  of  the  band;  a  small,  transversely  quadrate,  occasionally  slightly  arcuate, 
similarly  colored  spot  crosses  the  middle  of  the  basal  two-thirds  of  the  upper  median 
interspace;  and  beyond,  as  far  from  the  baud  as  that  from  the  base  of  the  wing  are 
three  quite  small,  white  or  pale  yellow,  subfenestrate,  quadrate  spots  in  the  successive 
interspaces  below  the  third  .superior  subcostal  nervule,  the  upper  two  longitudinal 
(the  uppermost  usually  the  largest),  in  a  line  at  right  angles  to  the  costal  margin,  the 
lower  square  or  transverse,  its  interior  border  on  a  line  with  or  slightly  beyond  the 
exterior  border  of  the  upper  two.  The  costal  fold  of  the  $  filled  with  glistening, 
brownish  yellow  scales  and  hairs.  Fringe  slightly  darker  than  the  wing,  especially  at 
the  nervure  tips,  its  outer  half,  at  least  below  the  subcostal  area,  broadly  interrupted 
with  pale  brownish  yellow  or'dull  white.  Hind  viinys  provided  with  the  tawny  hairs 
more  conspicuously  aud  extensively  than  the  fore  wings,  but  they  are  less  frequent  on 
the  outer  third  of  the  wing  and  above  the  cell ;  they  are  also  supplanted  by  longer 
dark  brown  hairs  next  the  inner  margin  and  often  along  the  principal  uervules  of  the 
outer  half  of  the  wing.  Fringe  of  the  color  of  the  wing,  darker  at  the  nervure  tips 
and  below  the  middle  of  the  medio-submediau  interspace,  above  which  it  is  interrupted 
apically  as  in  the  fore  wings. 

Beneath  blackish  brown  with  a  castaneous  or  vinous  tinge,  the  hinds  wings  slightly 
darker  than  the  fore  wings.    Fore  wings  witli  the  markings  of  the  upper  surface  exactly 
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repeated  bcueatb,  the  apical  half  of  the  cell  less  heavily  clothed  with  scales  than  the 
other  ilark  parts  of  the  wing,  aiul  the  outer  margin,  above  the  lower  median  nervule, 
for  the  deptli  of  about  an  Interspace,  but  more  broailly  in  the  median  interspaces  than 
above,  paler  than  within  and  also  llecked,  not  prof  usely, with  vitreous  scales  having  a  pur- 
plish reflection  and  giving  tl\e  border  a  hoary  appearance ;  occasionally  the  whole  wing, 
and  especially  tlie  upper  half,  is  very  distantly  ami  very  inconspicuously  flecked  with 
ochraoeous  scales  ;  inner  border  as  far  as  sulimedian  paler  tlian  the  ground  color;  fringe 
pale  ochraceous,  broadly  interrupted  at  the  nervurc  tips  witli  1)lackish  fuscous,  wliicli 
Is  most  distinct  in  the  middle,  being  usually  overlaid  on  the  l)asal  third  by  ocliraceous. 
Sinil  xoings  more  uniform  in  tint  than  the  front  pair,  being  equally  clothed  throughout ; 
ochraceous  scales  are,  however,  sometimes  sparsely  scattered  over  all  but  the  central 
parts  of  the  wing,  although  often  confined  to  the  base;  in  the  centre  of  the  wing  is  a 
large,  transverse,  chrystalline,  snow  white  spot,  sending  towards  the  costal  border  a 
usually  continuous,  rather  narrow  spur  of  the  same;  the  main  portion  of  the  spot  is 
subtriangular  with  the  angles  well  rounded,  its  broadest  portion  extending  from  just 
beyond  the  flrst  divarication  of  the  median  to  the  middle  of  the  basal  four-flfthsof  the 
upper  median  nervule  and  limited  above  by  that  nervule  on  the  outer  half,  but  on  the 
Inner  encroaching  a  little  on  the  cell ;  the  lower  rounded  extremity  or  apex  of  the  triangle 
reaches  fully  to  the  middle  of  the  lower  half  of  the  medio-submedian  interspace,  fully 
as  far  from  the  outer  border  as  the  entii-e  widtli  of  that  interspace ;  the  exterior  limit  of 
the  spot  is  slightly  concave,  with  a  slight  bend  at  the  middle  median  nervure;  the  in- 
terior border  is  arched  a  little ;  from  the  middle  of  the  upper  side  or  base,  the  spot 
extends  as  a  nearly  equal  bar  with  straight  sides  to  the  upper  subcostal  nervule,  fol- 
lowing the  direction  of  the  vein  which  closes  the  cell  and  which  runs  through  its  mid- 
dle; the  bar  is  usually  between  one-fourth  and  one-third  as  wide  as  the  base  of  the 
spot  from  which  it  arises  and  in  the  subcostal  interspace  has  often  a  rounded  projec- 
tion toward  the  base ;  from  the  upper  exterior  angle  of  this  bar  a  moderately  slender 
bar  or  lunule,  only  its  interior  edge  distinctly  defined,  traverses  the  costo-subcostal 
interspace,  but  is  often  separated  from  the  broader  bar  to  a  slight  extent.  Beyond 
the  band  thus  formed  is  a  slender,  transverse,  powdery  stripe  of  scattered  whitish  or 
yellowish  scales  subparallel  to  the  outer  margin  but  more  distant  from  it  above  than 
below,  crossing  the  upper  median  ner\-ule  at  its  middle  and  extending  from  the  upper 
subcostal  to  the  submedian  nervure ;  it  is  often  wholly  or  partially  obsolete ;  the  outer 
border  of  the  wing  is  more  or  less  broadly  flecked  with  vitreous  scales  having  a  paler 
purplish  or  violet  reflection,  between  the  upper  subcostal  and  lower  median  nervules ; 
usually  this  belt  occupies  the  width  of  an  interspace  in  the  middle  and  tapers  a  little 
above  anil  below,  giving  this  portion  of  the  wing  a  hoary  appearance ;  the  inner  margin 
as  far  as  the  submedian  nervure  is  more  or  less  tinged  with  very  dull  olivaceous  and 
nearly  concealed  by  long  hairs  of  the  same  color ;  above  the  middle  of  the  medio-sub- 
median interspace  the  fringe  resembles  that  of  the  fore  wings,  below  this  it  is  neariy 
of  the  ground  color  of  the  wing. 

Abdomen  above  very  dark  purplish  brown,  the  tips  of  the  segments  narrowly  and 
inconspicuously  red,  the  whole  basal  half  partially  concealed  by  long  tawny  olivaceous 
hairs ;  beneath  blackish  brown  flecked  witli  long  fulvous  scales  becoming  brownish 
toward  tlie  base  and  at  the  segment  tips  narrowly  and  inconspicuously  red ;  hairs  at 
the  extremity  of  the  abdomen  dark  brown,  but  beneath  a  little  yellowish;  upper  organ 
of  male  appendages  (35  :  3G)  with  the  hooks  continuing  downward  like  the  posterior 
curve  of  the  centrum,  united  at  base,  but  divergent,  at  tip  a  little  incurved,  their  blunt 
extremity  with  a  scarcely  perceptible  inferior  uncination ;  lateral  arms  approximatmg 
a  little  and  in  their  apical  half  a  little  expanded ;  a  little  larger  than  the  hooks  but 
otherwise  similar.  Clasps  more  than  twice  as  long  as  the  breadth  of  the  base,  the 
basal  half  broad  and  bearing  above  an  elevated  obovate  lobe,  a  third  as  high  as  the 
breadth  of  the  clasp  at  its  base  and  having  between  it  and  the  base  of  the  clasp  a  deep 
rounded  excision ;  beyond  it  the  clasp  tapers  rapidly  half  way  to  the  tip,  then  becomes 
nearly  parallel  and  terminates  in  a  produced  pointed  apex  subdenticulate  on  its  upper 
edge,  directed  upward  and  backward  and  cun'ed  slightly  Inward. 
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Measurements  in  millimetres. 

MALES. 

Length  of  tongue,  15-18  mm. 

.Smallest. 

Average. 

Largest 

21.5 
11. 

8..55 
5.2 

26.5 
13.9 
11.35 
6.75 

28.5 

antennae 

14.35 

hind  tibiae  and  tarsi., 
fore  tibiae  and  tarsi.. 

12.4 
7.5 

FEMALES. 

Smallest.  I  Average. 

Largest. 

24.25 

12.25 

9.15 

5.25 

29. 
14. 

11.75 
7. 

30.6 

14.4 

12.5 

7.6 

Described  from  173  ,  10  9  . 

Suffused  aberration.  Epargyueus  tityrus  obliteratus.  Mr.  Roland  Tbaxter 
has  giveu  me  a  remarkable  male  of  this  species  taken  near  Boston.  It  measures  but  23 
mm.  in  length  of  fore  wiug  and  the  only  markings  on  the  upper  surface  are  a  single 
very  small  square  vitreous  spot  in  the  position  of  the  upper  of  the  normal  preapical 
spots ;  and  in  place  of  the  broad  mesial  band  of  spots,  separated  only  by  the  nervures, 
a  perfectly  straight  series  of  three  subequal,  equidistant,  rather  faint  roundish  spots 
of  the  normal  color,  one  in  the  costo-subcostal  interspace  longer  than  broad,  a  quad- 
rate larger  one  in  the  cell,  and  a  similar,  fainter,  round  one  in  the  lower  median  inter- 
space ;  they  are  less  than  a  quarter  of  the  usual  size ;  the  other  two  spots  of  the  mesial 
series  as- well  as  the  spot  of  the  upper  median  interspace  are  wholly  absent.  Beneath, 
the  s.ame  spots  only  are  present  on  the  fore  wing,  these  of  the  mesial  band  larger  and 
more  distinct,  with  faint  traces  of  the  two  missing  spots.  The  cliange  on  the  hind 
wing,  however,  is  in  the  opposite  direction  :  the  minute  spot  at  tlie  base  of  the  cell  is 
present  and  the  mesial  band,  perhaps  less  intensely  silvery  than  usual,  is  very  broad; 
its  exterior  border  runs  in  a  vaguely  sinuate  course  subparallel  to  the  hind  border,  but 
a  little  nearer  to  it  below  than  above,  from  the  middle  of  the  outer  two  thirds  of  the 
costal  to  the  middle  of  the  outer  third  of  the  submedian  nervure,  beyond  which  a  few 
scales  are  scattered  along  the  nervure  toward  the  margin  of  the  wing ;  the  Interior 
border  of  the  band  extends  between  the  same  nervures  from  the  middle  of  the  basal 
two-thirds  of  the  costal  to  and  beyond  the  first  divarication  of  the  median,  with  a  deep 
indentation  in  the  upper  part  of  the  cell  nearly  to  its  tip.  The  upper  part  of  the  band 
is  thus  double  tlie  iisu.al  width. 

Accessory  sexual  peculiarities.  The  costal  fold  of  the  fore  wing  of  the  male 
encloses  two  sorts  of  scales:  one  a  rod-bristle  (47:11b)  of  extreme  tenuity,  about 
.025  mm.  long,  and  very  delicately  flagellate  at  tip;  the  other  an  attenuated,  very  slen- 
derly lanceolate,  spatulate-tipped  scale  (,47: 11a)  with  a  granular  structure,  generally 
a  little  longer  than  the  rod-bristles,  which  is  about  their  longest,  but  varying  greatly 
in  length,  some  being  less  than  half  as  long  as  others.  Perhaps  minute,  peg-like 
androconia  may  have  been  overlooked. 

Egg.  Furnished  with  from  sixteen  to  nineteen  vertical  ribs,  which  are  of  equal 
elevation  throughout,  every  .alternate  one  running  from  the  extreme  base  nearly  or 
quite  to  the  micropylic  basin,  which  is  about  .15  mm.  in  diameter,  the  others  stopping 
a  little  short  of  it  near  the  middle  of  one  side  of  the  dome;  at  their  widest  these  ribs 
are  .2  mm.  apart;  the  interspaces  are  crossed  by  very  delicate,  straight,  transverse 
lines,  .02  mm.  apart,  breaking  the  interspaces  up  into  quadrangular  cells,  about  ten 
times  as  broad  as  high ;  these  lines  as  they  cross  the  ribs  cut  them  so  as  to  give  them 
a  beaded  or  denticulate  appearance.  Color  of  egg  grass  green.  Height,  .88  mm. ; 
width,  1.01  mm. 

Caterpillar.  First  stage  (73:8).  Head  (80:19)  black-brown,  nearly  orbicular, 
slightly  subcordate,  with  a  few  white  or  colorless  hairs;  mouth  parts  nearly  black. 
First  segment  slightly  dingier  than  the  rest  of  the  pale  greenish  yellow  body,  with  a 
faint  testaceous  indication  of  the  coming  shield,  easily  overlooked.  Legs  and  prolegs 
of  color  of  the  body.     Length,  2.5  mm. ;  breadth,  .4  mm.  ;  length  of  bristles,  .04  mm. 

Second  stage.  Head  round,  piceous,  with  white  hairs;  third  joint  of  antennae 
black,  bristle  white.  Mouth  parts  blackish  red.  First  thoracic  segment  dull  vinous, 
with  a  large,  broad,  black,  dorsal  shield,  rounded  at  the  sides.  Rest  of  body  dull  green- 
ish yellow  from  the  contents  of  the  intestine,  with  prolegs  and  legs,  including  claws,  of 
same  color,  the  front  pair  of  legs  a  little  infuscated;  hairs  few,  short,  definitely  dis- 
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posed,  colorless ;  spiracles  scarcely  liistiiict  from  scueral  color,  slightly  testaceous. 
Lengtli,  5.5  mm. ;  breadth  of  hody,  .7  mm. 

Third  stage  (76:  35).  Head  (80:20)  uniform  bliiclc  l)ro-svu,  minutely  scabrous, 
covered  with  a  short,  dense  pile  of  simple  hairs.  Mouth  parts  and  ocelli  the  same. 
Body  dark  green  above,  marked,  in  narrow,  transverse  stripes,  with  yellowsh  green; 
below  yellowish  green ;  sometimes  tlie  yellowish  green  predominates  above,  and  in  all 
cases  tlie  darker  color  is  made  less  conspicuous  liy  l)eing  broken  by  frequent  dots  of 
the  paler  color.  The  body  issliining  and  is  covered  densely  witli  very  short  pile,  com- 
posed of  apically  expanding  bristles,  .0(;  mm.  long  and  .02  mm.  in  diameter  at  tip; 
first  segment  black  at)ove,  bordered  anteriorly  with  dull  reddish  fuscous ;  bene.ath  red- 
dish flesh-colored  ;  the  last  two  segments  arc  greenish  yellow,  marked  faintly  with 
pale  orange  along  the  outer  border.  Stigmata  greeuisli  fuscous,  that  of  the  first 
thoracic  segment  blackish.  Legs  pale  reddish,  apical  half  fuscous;  other  legs  pale 
yellowish  green,  apical  half  tinged  with  fuscous;  prolegs  pale  yellowish  green,  anal 
pair  yellowish.  Length  when  full  grown,  12  mm.;  breadth  of  body,  2.5mm.;  of 
head,  1.8  mm. 

Fourth  stage.  Head  (80 :  21)  dark  livid  brown  or  brownish  ferruginous,  shining,  but 
dulled  by  being  completely  sprinkled  with  low,  granulate,  equidistant  tubercles,  which 
form  part  of  a  reticulate  vermiculatiou  covering  the  whole  surface,  the  granulations 
wanting  on  the  lower  part  of  the  head,  wliicli  is  striate  in  converging  lines  toward  the 
mouth  parts;  median  suture  blackish,  impressed,  the  large,  round,  bright  orange  spot 
sometimes  more  or  less  lemon  color  on  the  lower  part  of  the  sides  of  the  front, 
directly  In  front  of  the  ocelli,  which  limit  it  and  indeed  infringe  upon  it  behind  ;  ocelli 
vitreous,  with  piceous  aunuli  at  the  base;  mandibles  blackish  ferruginous ;  labrum 
luteo-castaneous,  darkest  apically;  Ijasal  joint  of  the  antennae  pale,  the  long  third 
joint  castaneous ;  posterior  mouth  parts  luteo-castaneous.  Collar  and  dorsal  shield  of 
first  thoracic  segment  nearly  of  the  color  of  head,  the  latter  a  little  lighter  but  poste- 
riorly infuscated  or  even  becoming  blackish;  rest  of  the  first  thoracic  segment, 
together  with  the  entire  ventr.al  surface  of  same,  including  the  first  pair  of  legs,  coral- 
red  ;  the  second  and  third  pairs  a  paler  red.  Body  bright  sulphur-yellow,  alternating 
with  numerous  transverse  lines  and  narrow  streaks  of  a  Ijlackish  color;  many  of  them 
irregularly  interrupted,  sometimes  almost  obsolete,  l)ut  tliere  remains  always  an  infra- 
lateral  series  of  short,  velvety  black  dashes  on  the  middle  of  the  anterior  section  of 
each  segment,  together  with  a  slenderer,  suprastigmatal  streak,  spot  or  dot  in  the  same 
part  of  the  segment;  a  faintly  traced,  interrupted,  mediodorsal,  infuscated  line, 
sometimes  obsolete,  often  dilated  into  a  more  distinct  dot,  when  the  markings  are 
most  conspicuous,  connected  with  the  oval,  iufralateral  spot.  Spiracles  black.  Ven- 
tral prolegs  bright  orange  yellow,  the  anal  pair  concolorous  with  the  l)ody.  Length  of 
body,  27  mm.;  breadth  of  body,  4.5  mm.;  of  head,  4.5  mm.  Described  from  blown 
specimens  and  the  MS.  notes  of  Dr.  Asa  Fitch. 

Last  stage  (76:  30,  31,  33).  Head  (80:  22)  dark  brownish  red,  delicately  scabrous 
and  clothed  with  short  pile ;  between  the  ocelli  and  the  labrum  a  large,  roundish,  briglit 
orange  spot.  Ocelli  vinous  in  a  black  field ;  basal  joint  of  antennae  pale,  beyond  black; 
mandibles  black;  other  mouth  parts  paler;  labrum  Ijlackish. 

Body  greenish  yellow  markedwitli  transverse  lines,  blotches  and  dots  of  grassy  green, 
the  lines  encircling  the  body  above,  the  blotches  being  abundant  on  the  sides  and  the 
dots  forming  a  transverse  row  on  the  anterior  edge  of  each  segment.  Collar  just 
behind  the  head,  dark  brownish  red;  first  thoracic  segment  orange  red;  the  shield 
browner  and  its  hinder  edge  distinctly  infuscated;  last  segment  greenish, rimmed  pos- 
teriorly with  yellow ;  beneath  dark  green  dotted  with  yellow  excepting  the  first  seg- 
ment which  is  red.  The  body  is  densely  covered  with  exceedingly  short,  fine  hairs. 
Spiracles  velvety  black,  bordered  witli  pale  green  ;  second  and  third  thoracic  segments, 
but  especially  the  former,  marked  witli  black  in  the  place  where  the  spiracles  would  he 
if  there  were  any.  Legs  orange  red,  the  front  pair  brightest,  the  claws  infuscated. 
Prolegs  greenish,  all  l)ut  the  anal  pair  marked  externally  with  transverse  bands  of  pale 
orange.  Length,  37  mm. ;  breadth  of  body,  6.25  mm. ;  of  head,  5  mm. ;  of  collar,  2.25  mm. 
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Chrysalis  (85  :  22,  25,  26).  The  chrysalis  is  dark  brown,  marked  with  blackish  and 
with  testaceous ;  sometimes  the  whole  chrysalis  is  testaceous  marked  profusely  with 
irregular  fine  lines  of  brownish  black  in  creases;  these  markings,  however,  are  usually 
confined  to  the  pterothecae  and  back,  the  rest  of  the  body  l^eing  darker ;  sometimes  the 
whole  front  of  the  appendages  between  the  wings  is  black;  the  thoracic  spiracle 
(87  :  11)  is  very  broadly  lined  posteriorly  with  an  ecjual,  velvety,  prominent,  semicircu- 
lar band ;  the  surface  of  most  of  the  body  is  quite  smooth,  but  the  dorsum  of  themeso- 
thorax  is  transversely  and  finely  wrinkled,  and  the  fifth  to  seventh  abdominal  segments 
bear  a  broad  but  sharp  carina  in  the  middle  encircling  the  whole  body,  the  posterior 
slope  of  which  is  more  abrupt  than  the  anterior;  the  ninth  segment  bears  above  a 
waved,  blunt,  median,  transverse  carina,  and  below,  a  short,  prominent,  blunt,  straight, 
median  carina,  terminating  at  either  end  in  a  tubercle  at  the  base  of  the  creraaster; 
cremaster  (87  :  1)  stout  and  transverse  at  the  base,  hollowed  above  and  below,  long, 
rapidly  tapering,  curved  downward  in  its  apical  half,  terminating  in  a  little,  thickened, 
blunt,  transverse  extremity,  whicii  is  furnished  with  numerous  hooks,  projecting  in 
every  direction  from  the  tip  and  having  their  points  turned  in  every  direction ;  these 
hooks  are  very  long  and  slender,  strongly  sinuate,  the  pedicel  slightly  curved  near  base 
and  tip,  its  tip  slightly  thickened,  the  hook  incrassated  from  the  pedicel  on  and  bluntly 
pointed,  strongly  curved  and  almost  coiled.  Whole  about  .15  mm.  long,  the  curve  of 
the  hook  .05  mm.  broad,  the  thickest  part  of  the  hook  .1  mm.  broad. 

Geographical  distribution  (27:  5).  This  butterfly  has  a  wide 
distribution,  being  a  member  equally  of  the  Carolinian  and  Alleghanian 
faimas  and  occurring  in  the  southern  half  of  the  United  States  from  the 
Atlantic  to  the  Pacific.  It  is  found  in  abundance  on  the  shores  of  the 
Gulf  of  Mexico  and  in  Florida  it  reaches  at  least  as  far  as  the  St.  John's 
and  Indian  Rivers  (Palmer)  but  has  not  been  reported  from  the  southern 
half  of  the  peninsida.  In  the  south-west,  Hulst  states  that  it  is  the  most 
abundant  of  all  butterflies  in  southern  California  and  Arizona.  Aaron 
found  it  abundant  in  sotithern  Texas,  and  it  extends  beyond  our  borders  in 
various  parts  of  Mexico  to  Yucatan  (Aaron)  and  the  island  of  Puna, 
Ecuador  (Eugenics  Resa).  Aaron  even  states  that  he  has  seen  a  single 
specimen  from  the  upper  Amazons,  so  that  it  jDrobably  follow^s  the  back- 
bone of  the  continent  to  this  point.*  In  our  own  coimtry,  on  the  Pacific 
coast,  it  occurs  in  the  greater  part  of  California  at  least  as  far  north  as  San 
Francisco  (H.  Edwards),  but  it  does  not  seem  to  occupy  the  elevated 
central  plateau  excepting  at  its  southern  extremities,  as  in  Arizona  already 
mentioned,  the  southern  part  of  Utah,  Mount  Trumbull  and  Spring  Lake 
Villa  (Palmer),  and  central  Colorado,  as  at  Engelmann  and  Piatt  Caiions 
(Snow)  and  South  Park  (Mead)  ;  but  to  the  east  it  occurs  as  far  north  as 
Fort  Niobrara,  Neb.  (Carpenter)  and  Heart  River  Crossing,  Dak.  (Allen), 
though  east  of  this  in  the  northernmost  part  of  the  Alleghanian  faima  it 
begins  to  become  infrequent.  It  is  said  to  be  common  in  Wisconsin  by 
Hoy,  but  it  is  "not  common"  in  southern  Michigan  (Harrington).  In  On- 
tario it  is  common  at  St.  Catherine's  (Beadle)  and  at  Hamilton,  "one  of 
the  most  abundant  species"  (Moffatt),  but  was  not  found  at  London  by 
Saunders,  and  Reed  reports  but  two  specimens  as  ever  having  been  taken 

•Mabille  says  that  there  are  two  specimens  in  the  Brussels  Museum  from  Guiana  1 
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there.  Lowe  reports  it  t'loTu  Kssex  Coiintv.  It  is  found  at  Montreal 
(Bowles)  and  is  even  stated  to  he  common  there  by  Caulfield  ;  it  occurs  at 
Ottawa  (Fletc'lier),  is  reported  at  Cliateaiii^iiay  Basin,  and  a  single  speci- 
men lias  been  taken  at  (^nebee  (Bowles). 

It  is  a  tolerably  common,  sometimes  abundant,  species  in  the  three 
southern  New  England  States,  occurring  even  in  such  elevated  places  as 
Andovcr  (Sanborn),  Shirley  (Scudder),  Mount  Toby  (Sprague),  and 
Williamstown,  ]\Iass.  (Scudder)  ;  north  of  this  it  becomes  rarer,  having 
been  taken  only  in  New  Hampshire  at  Milford  "plenty"  (Whitney), 
Dover  (Faxon),  "Walpole,  a  single  specimen  (Smith)  and  a  few  at 
Plymouth  (Scudder)  ;  and  in  Maine  a  single  specimen  at  Norway  and  a 
few  at  Hallo  well  (Miss  Wadsworth). 

Haunts.  The  butterfly  may  usually  be  found  about  gardens  where  it  is 
attracted  at  mid-day  by  flowers.  Mr.  Lintner  has  found  it  about  lilacs, 
Miss  Coggeshall  noticed  it  constantly  alighting  on  the  "Prince's  feather" 
(Higginson)  and  I  have  often  noticed  its  attraction  by  the  butterfly-weed, 
Asclepias  tuberosa ;  Mr.  Lowell  Elliot  also  speaks  of  its  swarming  in 
Central  Park,  N.  Y.,  about  the  flowers  of  Salvia  splendens,  and  it  has  been 
caught  in  a  lady's  slipper,  Cypripedium  spectabile.  Mr.  Allen,  however, 
found  it  in  groves  in  Iowa  rather  than  in  the  flower-bedecked  prairies  ;  all 
the  specimens  brought  home  by  him,  however,  were  females  and  may  have 
been  in  search  of  locust  trees. 

Food  plants.  Like  the  caterpillar  of  the  preceding  species,  this  larva 
feeds  on  a  number  of  papilionaceous  Leguminosae  ;  the  following  are 
known  :  false  indigo,  Amorpba  fruticosa  Linn.  (Chapman,  Riley)  ; 
common  locust,  Robinia  pseudacacia  Linn.  (Harris  and  others)  ;  clammy 
locOst,  R.  vi.scosa  Vent.  (Abbot,  Harris)  ;  rose  acacia,  R.  hispida,  which 
it  seems  to  prefer  to  R.  pseudacacia  (Sanborn)  :  R.  neomexicana  in  southern 
California  (Hulst)  :  American  Wistaria,  Wistaria  frutescens  DeC.  (Gosse, 
Chapman,  Edwards)  ;  bush  clover,  Lespedeza  capitata  Michx.  (Lintner)  ; 
marsh  vetchling,  Lathyrus  paluster  Linn.  (Hamilton)  ;  and  ground  nut, 
Apios  tuberosa  Moench.  (Chapman).  I  have  taken  it  on  many  of  the 
above,  and  am  inclined  to  think  that  Robinia  hispida  is  its  commonest  food 
in  New  England  ;  I  have  also  found  the  larva  in  abundance  in  the  Botanic 
Garden  in  Cambridge  on  Desmodinm  marylandicum  Boott,  on  which 
no  one  appears  to  have  noticed  it,  and  found  it  also  in  Amherst  Notch  in 
great  numbers  on  Desmodium  nudiflorum  DeC.  and  Amphicarpaea  monoica 
Ell.  Thev  freely  eat  Desmodium  canadense  and  Gleditschia.  As  these 
plants  are  widely  distributed  among  the  different  tribes  it  is  highly  pro- 
bable that  it  may  feed  on  any  papilionaceous  Leguminosae. 

Habits  of  the  caterpillar.  When  it  is  very  young,  and  until  it  has 
arrived  at  its  third  stage,  the  caterpillar  constructs  a  nest  by  nearly  sever- 
ing from  one  side  of  the  leaf  a  small  roundish  piece  and  folding  it  over,  so 
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that  the  under  surface  of  the  fragment  is  uppermost ;  this  roof  is  kept  in 
place  by  long  silken  strands  attached  to  the  edges  of  the  fragment  and  the 
surface  of  the  leaf  heyond,  in  such  a  way  as  to  arch  tiie  roof,  like  a  dome  ; 
the  pieces  cut  in  this  manner  are  irregular  in  form,  and  vary  from  5  to  13 
mm.  in  diameter;  the  edges  of  the  roof  are  from  2  to  5.5  mm.  above  the 
leaf.  AVhen  older  it  attaclies  two  leaves  in  a  similar  manner,  fluting  the 
edges  by  attaching  to  them  silken  cords  at  short  distances  so  as  to  dome 
the  upper  leaf  considerably  (82:11).  In  this  way  tliese  caterpillars,  says 
Harris  (Ins.   Inj.  Veg.,  311-312), 

form  a  kind  of  cocoou  or  leafy  case  to  shelter  them  from  the  weather,  aud  to  screen 
them  from  the  prying  eyes  of  birds;  although  there  maybe  aud  often  are,  many  of 
these  caterpillars  on  the  same  tree  and  branch,  yet  they  all  live  separately  within  their 
own  cases.  One  end  of  the  leafy  case  is  left  open  and  from  tliis  the  insect  comes 
forth  to  feed.  They  eat  only  or  mostly  in  the  night  and  Iceep  themselves  closely  con- 
cealed by  day.  These  caterpillars  are  very  cleanly  in  their  habits  aud  malieno  dirt  in 
their  Ual)itation,  l)ut  tlirow  it  out  with  a  sudden  jerk  so  that  it  sliall  fall  to  a  consid- 
erable distance  [often  several  yards].  .  .  .  The  viscid  locust  tree  is  sometimes  almost 
completely  stripped  of  its  leaves  by  these  insects,  or  presents  only  here  and  there  the 
brown  and  withered  remains  of  foliage  which  has  served  as  a  temporary  shelter  to 
the  caterpillar. 

Abbot  says  that  sometimes  "  for  greater  safety  from  birds"  (  ?)  the  nest 
is  made  in  the  leaves  of  another  plant  in  close  proximity. 

In  a  single  night,  one  nearly  full  fed  caterpillar  placed  among  fresh 
leaves  spun  silk,  apparently  in  a  vain  effort  to  construct  a  nest,  over  a 
dozen  or  more  leaves,  and  extended  threads  from  one  point  to  another,  one 
of  which  was  32  mm.  long  and  very  strong;  but  besides  all  this  work  it 
ate  large  pieces  out  of  six  different  leaves,  devouring  even  the  ribs — in 
all  a  quantity  equal  to  two  leaflets  of  the  common  locust.  The  caterpillar 
when  disturbed  moves  its  head  from  side  to  side  with  spasmodic  starts,  its 
black  jaws  wide  open  aud  sua^tping  at  e^erj-thing  brought  into  contact 
with  them.  After  moulting  it  devours  the  cast  off  pellicle,  excepting  the 
head-shell.     I  have  never  foimd  it  feeding  except  at  night. 

I  formerly  stated  that  the  caterpillar  had  a  musky  odor ;  but  discovered 
later  that  the  odor  supposed  to  have  come  from  them  came  from  some  half 
dried  Gleditschia  leaves  in  the  box  where  they  were  feeding.  Reed  states 
that  the  deserted  nests  of  the  caterpillar  are  sometimes  used  as  hiding 
places  by  the  beetle,  Cyllene  pictus,  which  seem  "to  enjoj'  the  cool 
retreat  thus  provided  for  them  from  the  heat  of  the  sun."  Mrs.  Mary 
Treat  says  that  while  Formica  sanguinea,  in  common  with  other  ants, 
greedily  seeks  for  the  caterpillar  of  Eurymus  and  carries  many  to  its  nest, 
"  all  species  of  ants  turned  away  .  .  .  apparently  in  great  disgust,"  from 
caterpillars  of  tityrus  offered  to  them. 

Cocoon  and  pupation  (86:  20;  87:  12).  Harris  remarks  in  his 
account  of  this  insect  (loc.  cit.)  that  "they  frequently  transform  to  chry- 
salis within  the  same  leaves  which  have  served  them  for  a  habitation,  but 
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more  oflcii  ijiiii  iIk-  trcts  ;iiiil  ctiiistnict  in  some  secure  place  a  cocoon  of 
leaves  or  fragments  of  .stiiMilc,  tlif  iiittriitr  of  wliicli  is  lined  with  ii  loose 
welj  of  silk."  Sjn'ciniiMis  rcarid  in  i'a[itivil_v  made  their  cocoons  by  draw- 
ing togetiier  lea\  es  of  locust  so  as  to  form  a  smootii  oval  cavity  within  ; 
tiie  leaves  were  attaciied  by  short  threads  so  as  to  present  no  opening  large 
enouifh  to  look  witliiii  :  tiie  wliolc  interior  was  lined  with  a  thin  web  of 
silk  .similar  to  tiic  carpet  wiiich  tiic  larva  of  Euphoeadcs  troilus  stretches 
acrot^s  tiie  leaf  of  a  sassafras  tree.  Witiiin  the  cavity  the  caterpillar  sjiun 
txvn  Y-shaiK(i  threads  wlicicon  liic  clMysaiis  was  eventually  suspended ; 
that  at  the  hinder  extremity  iiad  tiie  stem  about  (!..')  mm.  long,  the  forks  each 
4..'>  nun.  long  and  diverging  at  an  angle  of  about  75'"\  their  tips  being  (J  mm. 
apart ;  at  the  junction  of  the  tiireads  the  booklets  of  the  tail  of  the  chrysalis 
were  plunged  into  the  silk  ;  the  other  Y  struck  the  mesothorax  of  the  chrysalis, 
which  rested  with  its  i)ack  in  the  looj)  ;  the  angle  of  the  forks  was  slightly 
less  but  the  forks  themselves  were  longer,  l)eing  11-12  mm.  in  length  and 
\2  mm.  apart  at  their  tips.  Measurement  of  the  shrouds  of  another  cocoon 
formed  in  leaves  gave  the  following  result :  the  stem  of  the  thoracic  Y  was 
5  mm.  long,  the  two  limbs  !•  mm.  and  11.5  mm.  ;  the  stem  of  the  anal  Y 
was  8. .5  mm.  long  ;    the  two   limbs  3. .5  and  4.5  mm. 

Mr.  .Vngus  found  large  numbers  of  the  cocoons  of  tiiis  insect  underneath 
boards,  shingles  and  rubbish  lying  on  and  aliout  a  lieap  of  saw  dust  beneath 
some  large  locust  trees,  and  in  tiie  place  of  the  particles  of  earth,  straw, 
leaves,  etc.,  with  which  cocoons  formed  on  the  ground  are  usually  covered, 
they  were  coated  with  saw  dust.  "The  greater  portion  of  them,"  says  Mr. 
Angus,  "were  found  between  shingles  and  the  boards  to  which  they  were 
nailed  :  we  cut  some  shingle  roofs  up  for  tire  wood  and  I  was  astonished  at 
the  quantity  of  pupae  which  were  found  ;  some  of  the  crevices  in  which  they 
had  hidden  were  scarcely  larger  than  the  chrysalis  and  in  these  instances, 
shingles  above  and  boards'beneath  served  for  two  sides  of  the  cocoon.  They 
are  frequently  found  under  boards  that  are  left  lying  flat  on  the  ground  and 
in  this  case  the  cocoon  is  generally  very  slim —  sometimes  barely  enough  to 
secure  the  chrysalis  to  the  board."  Mr.  Angus  has  always  found  them  in 
"some  secluded  crevice,  either  in  a  stone  wall,  board  fence,  under  boards 
or  such  situation  ;  they  are  generally  found  in  a  iiorizontal  position,  but 
this  probably  depends  somewhat  on  the  position  of  the  crevice." 

These  saw-dust  cocoons  (82:  9)  form  a  rather  regular  ovate  mass  about 
35  mm.  long  and  from  15  to  18  mm.  broad ;  the  cavity  within  is  barely 
more  than  large  enough  to  contain  the  chrysalis  and  is  lined  with  a  thin 
tissue  of  brownish  silk,  delicate  as  a  sj)i(ler's  wef)  but  very  tough  and 
strong ;  a  strand  of  dirty  whitisii  silk,  parted  above,  is  stretched  up  and 
down  one  extremity  of  the  cavity  where  it  is  8  mm.  in  diameter,  and  in 
this  the  tail  of  the  chrysalis  is  ])lunged  ;  the  Y-shaped  thread  for  the 
support  of  the  thorax  has  a  stem  4  nun.  long  and  less  than  half  as  thick  as 
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the  thread  at  the  tail  end ;  the  forks  wliicli  are  8.5  inin.  Ions:  seem  to  be 
as  thick  as  the  stem —  pcriiaps  because  k'ss  tightly  woven —  are  attached 
to  the  sides  of  the  cocoon  a  little  below  the  middle,  and  are  14  mm.  apart, 
thus  diifering  considerably  from  the  cocoons  formed  of  living  leaves ; 
aj)parently  there  is  no  spreading  of  the  threads  at  their  attachments  ;  the 
silk  of  which  they  are  formed  seems  to  be  wliiter  than  that  of  the  walls  of 
the  cocoon,  and  is  in  no  way  imbedded  in  the  integument  of  the  chrysalis. 
The  several  changes  in  the  external  form  and  character  of  a  butterfly  in 
passing  from  the  larval  to  the  pupal  state  have  nowhere  been  so  carefully 
stated  as  by  Agassiz  in  his  description  of  this  insect  in  a  paper  not  often 
quoted,  so  that  I  transfer  his  remarks  on  the  subject  almost  bodily  : — 

The  first  marked  modiflcation  from  its  former  condition  consists  in  a  general  short- 
ening of  the  body.  The  whole  larva  contracts  for  about  one-third  of  its  length,  and 
thus  assumes  permanently  a  position  whicli  it  shows  sometimes  when  at  rest.  But 
even  after  it  has  thus  become  quiet,  it  will,  when  disturbed,  again  move  about  in 
search  of  a  more  protected  shelter. 

If  left  undisturbed,  the  body  is  seen  to  swell,  especially  in  its  anterior  part,  which 
seems  to  be  in  a  state  of  chronic  inflammation,  as  it  were,  having  the  appearance  of 
an  oederaatous  swelling,  distended  by  a  considerable  accumulation  of  lymph. 

The  thoracic  region  and  the  head  are  at  this  time  the  chief  seats  of  the  formative 
process,  and  of  a  more  active  process  of  nourishment;  the  other  parts  seeming  rather 
to  wither,  the  skin  to  shrivel,  and  the  prolegs  to  dry  up.  Indeed,  before  long,  the 
skin  of  the  larva  is  sufficiently  loose  to  be  separated  without  much  difficulty  from  the 
pupa  formiug  underneath;  and  by  watching  carefully  the  moment  when  the  skin  splits 
upon  the  back  in  the  process  of  being  naturally  removed,  the  whole  process  may,  with 
some  assistance,  be  accelerated,  and  the  skin  turned  away  before  the  chrysalis  is  en- 
tirely formed.  At  this  moment  the  young  animal  presents  characters  so  ditlerent  from 
the  perfect  pupa,  that,  unless  the  whole  process  has  been  carefully  watched,  no  one 
would  suppose  that  the  forms  it  then  exhibits  are  really  the  nest  transformation  of 
the  larva  towards  its  change  into  a  chrysalis. 

Indeed  the  chrysalis,  when  perfect,  presents  a  hard  case,  upon  which,  with  some 
attention,  we  may  distinguish  the  outlines  of  the  abdominal  joints  and  the  thorax; 
upon  the  sides  of  this,  and  below  it,  an  outline  of  the  future  wings  may  be  recog- 
nized, as  well  as  superficial  indications  of  the  legs  underneath,  bent  backwards  be- 
tween the  wing  covers ;  there  is  likewise  a  tubular  flattened  case,  representing  the 
antennae;  and  upon  the  middle  Hue,  a  similar  one  answering  to  the  proboscis.  All 
these  parts  are  soldered  together,  and  upon  the  skin  itself,  so  closely  as  to  be  entirely 
immovable,  and  to  appear  rather  as  a  protecting  envelope  of  the  organs,  the  form 
of  which  they  foreshadow,  than  as  these  organs  themselves.  Nevertheless,  if  we 
carefully  watch  the  process  of  the  last  moulting,  or,  rather,  if  we  are  successful  in  re- 
moving gently  the  larva-skin  before  the  pupa  is  hardened,  we  see  that  all  the  above  men- 
tioned organs  exist  in  reality,  wholly  independent  and  entirely  free  from  each  other, 
though  still  imperfectly  developed,  since  the  legs  are  mere  cylindrical  tubes  without 
regular  articulations  ;  since  the  antennae  present  a  similar  tubular  appearance,  some- 
what swollen  towards  the  end,  but  without  joints;  since  the  maxillae  project  as  two 
independent  tubes,  also  very  much  like  another  pair  of  legs ;  and  since  the  wings 
appear  as  four  distinct,  swollen,  but  somewhat  flattened  vesicles,  identical  in  ap- 
pearance with  the  lateral  respiratory  vesicles  of  Aunellides,  sufficiently  large,  how- 
ever, to  remind  us  of  the  wings  as  they  appear  when  the  perfect  insect  has  come  out 
from  the  chrysalis.  We  have,  therefore,  an  apparently  complete  butterfly,  somewhat 
imperfect  in  its  characters,  coming  out  from  the  larva  with  all  its  parts  independent, 
prior  to  the  period  when  these  parts  are  pressed  upon  the  sides  of  the  animal,  and 
soldered  with  its  walls. 
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The  process  by  which  these  parts  are  pressed  flat,  aud  made  to  adhere  to  the  body. 
Is  connected,  uo  doubt,  with  the  act  by  which]  the  pupa  escapes  through  the  narrow 
slit  on  the  back  of  the  skin  of  its  larva;  but  when  the  larva  skin  is  gently  removed, 
aud  the  pressure  prevented,  these  parts  will  all  remain  free,  and  dry  up  in  au  irregular 
connection,  aud  shrivel  in  au  irregular  fusion.  Or  if,  immediately  after  the  removal 
of  the  larva  skin,  the  young  animal  be  placed  in  water  with  a  few  drops  of  alcohol, 
the  parts  will  remain  expanded,  aud  may  afterwards  be  preserved  in  that  condition  in 
a  stronger  liquid.  So  that  we  m.ay  derive  imperfect  butterflies  directly  from  larvae, 
suiliciently  similar  to  the  butterfly  which  escapes  from  the  pupa  to  be  readily  recog- 
nized, and  presenting  all  the  characters  of  the  perfect  butterfly,  except  the  imperfect 
articulations  of  the  legs  aud  autenuae.  the  unconnected  maxillae,  aud  the  vesicular 
■wings.  .  .  . 

When  the  metamorphosis  of  the  larva  is  allowed  to  go  on  undisturbed,  this  immature 
butterfly,  with  a  comparatively  loug  abdomen,  still  further  contracts.  The  abdomen 
especially  is  considerably  shortened  and  thickened,  though  its  joints  remain  movable. 
But  the  head  and  thorax  and  all  their  appendages  are  soldered  together,  and  form 
a  solid,  immovable  case ;  aud  the  connection  of  the  external  appendages  becomes  so 
intimate,  that,  instead  of  appearing  like  independent  parts,  they  assume  rather  the 
appearance  of  outlines  of  those  organs  carved  upon  a  surface,  as  if  they  were 
mere  iudications  of  the  parts  to  be  developed  in  these  regions,  but  seeming  to  be  as  yet 
unformed.  Nevertheless,  as  I  have  shown  above,  they  were  all  independent  shortly 
before,  aud  have  become  gradually  more  aud  more  united  in  the  perfect  pupa.  (Class, 
ins.  embryol.  data,  11-13.) 

Life  history.  This  butterfly  is  single  brooded  in  the  north,  double 
brooded  in  the  south,  and  in  both  fegions  hibernates  as  a  chrysalis.  In 
the  south  the  butterflies  first  appear  in  the  latter  part  of  March  and  con- 
tinue to  emerge  from  the  wintering  chrysalids  for  at  least  a  month,  and  to 
fly  for  certainly  a  month  longer  ;  the  members  of  the  second  brood  are  conse- 
quently emerging  from  chrysalids  from  the  middle  of  June  probably  until 
the  middle  of  August,  and  they  continue  on  the  wing  until  at  least  the 
end  of  September.  In  the  north  the  butterflies  usually  make  their  appear- 
ance during  the  first  week  in  June,  but  not  unfi-equently  as  early  as  the  2 2d 
or  24th  of  May,  even  toward  the  northern  limits  of  its  range  ;  indeed  the 
earliest  record  in  the  northern  states  is  the  earliest  above  mentioned,  at 
Milford,  N.  H.  (IVliitney)  ;  they  usually  become  abundant  by  the  middle 
of  June  and  continue  to  emerge  from  the  chrysalis  untU  the  very  end  of  the 
month,  although  by  this  time  they  ordinarily  become  uncommon  in  the 
southern  parts  of  New  England  ;  they  continue,  however,  to  fly  until  the 
end  of  July  or  the  first  week  of  August.  The  eggs,  wliich  are  deposited 
singly,  are  first  laid  about  the  middle  of  Jime,  sometimes  by  the  end  of 
the  first  week,  and  the  females  arc  still  ovipositing  at  the  middle  of  July 
and  undoubtedly  until  August ;  they  hatch,  according  to  French,  in  about 
four  days ;  the  caterpillars  may  be  found  fully  grown  between  the  middle 
of  July  and  the  end  of  September  when  the  last  have  gone  into  winter 
quarters  and  changed  to  chiysalis.  Mr.  Angus  writes  of  a  chrysalis  which 
disclosed  the  imago  while  in  his  hand,  about  the  middle  of  August ;  this 
individual  was  unquestionably  from  caterpillars  of  the  same  year,  and 
may,  perhaps,  be  considered  as  an  accidental  phenomenon ;  yet  possibly  it 
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is  in  about  this  latitude  (New  York  City)  that  the  second  brood  begins  to 
make  its  appearance,  for  in  the  same  connection,  writing  on  August  17, 
Mr.  Angus  says :  "the  second  brood  are  now  flying  around ;  I  noticed 
the  first  of  this  brood  about  eight  or  ten  days  ago."  So,  too,  Mr.  F.  H. 
Sprague  has  taken  good  specimens  about  Boston  at  the  end  of  July  and 
during  the  first  three  weeks  of  August,  which  may  indicate  the  occasional 
appearance  here  of  the  second  brood  of  the  south. 

Habits,  flight  and  postures.  Were  it  not  for  the  propensity  of  the 
butterfly  for  flowers  it  would  be  difficult  to  capture,  for  it  is  the  most  vig- 
orous of  our  buttei-flies.  It  has  a  dashing,  impetuous  flight,  starting  with 
a  plunge  and  stopping  as  abruptly  ;  it  startles  the  collector  by  its  sudden 
advent,  bewilders  him  by  its  unexpected  dashes,  and  then  vanishes  like  a 
swift  arrow.  When  two  meet  they  circle  around  each  other  with  amazing 
rapidity,  soaring  higher  and  higher  with  apparently  increasing  celerity, 
keeping  always  one  or  two  feet  from  each  other ;  suddenly  one  darts  oflF 
in  a  straight  line  and  the  other  whisks  away  in  an  opposite  direction. 
Gosse  bears  similar  testimony,  saying  (Lett.  Alab.,  61)  :  "it  is  very  sus- 
ceptible of  alarm,  flies  swiftly,  violently  and  in  a  headlong  manner,  and  has 
many  of  the  motions  of  the  hawk-moths."  It  is  also  a  pugnacious  creature, 
attacking  with  rude  vigor  any  insect,  especially  of  a  large  size,  which  may 
seek  to  share  with  it  the  flowers  it  delights  in.  Gosse,  on  a  later  page, 
adds  : — 

I  have  bred  very  many  butterflies  and  have  universally  found  them,  on  first  opening 
the  dark  box  in  which  they  had  been  evolved,  perfectly  still,  and  making  no  attempt  to 
escape  when  touched  with  the  fingers ;  but  these  skippers  formed  a  singular  exception. 
Before  the  lid  was  half  raised,  all  was  scuffle  and  flutter  within,  the  first  intimation  I 
had  of  their  birth;  though  as  I  had  examined  them  every  day,  I  knew  by  the  discolor- 
ation of  the  pupa  that  the  change  was  near.  Before  I  could  catch  a  glimpse  of  any- 
thiug  within,  one  dashed  out  like  lightning,  aud  if  I  had  not  shut  the  box,  the  other 
would  have  followed  as  quickly. 

On  account  of  this  liveliness  of  disposition  and  strength  of  wing  it  is 
diflBcult  to  capture  a  specimen  without  danger  of  its  being  greatly  defaced 
in  its  struggles  to  escape. 

Upon  alighting  after  flight,  the  wings  are  held  upright,  each  in  a  per- 
pendicular position,  and  therefore,  since  the  body  is  stout,  not  tightly 
closed  ;  the  folded  inner  margin  of  the  hind  wings  is  continuous  with  the 
upper  edge  of  the  abdomen,  and  the  costal  edge  of  the  same  pair  reaches 
the  middle  of  the  lowest  median  interspace  of  the  front  wings.  When  at 
complete  rest,  the  wings  are  also  held  erect  but  are  compressed,  and  the 
legs,  widely  spread,  bring  the  body  to  the  surface.  The  antennae  are  on  a 
plane  with  the  whole  body  (the  head  being  elevated),  nearly  straight  when 
viewed  laterally,  the  club  drooping;  viewed  from  above,  they  curve  out- 
ward a  very  little  near  the  base,  and  diverge  at  a  right  angle.  They  are 
held  in  a  similar  manner  just  after  alighting,  but  the  club  scarcely  droops 
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and  tlie  divergence  varies  from  90"  to  120".  When  walking,  the  wings 
are  held  as  after  settling,  and  the  antennae  diverge  at  right  angles,  the 
clul>  turned  a  little  outward. 

Enemies.  In  1848  Dr.  Harris  i)rcd  Ophion  bilineatus  (88:8)  from 
this  insect  ;  it  stings  the  caterpillar  and  makes  its  exit  from  the  chrysalis 
late  in  June.  Riley  has  taken  Pteromalus  puparum  (89 : 1-2)  in  the  act 
of  laying  its  eggs  on  the  caterpillar,  and  I  have  found  a  nest  occupied  by 
the  cocoon  of  another  hymenopterous  parasite  of  medium  size,  probably  a 
Lininei"ia,  Mr.  Howard  tliinks,  which  left  the  caterpillar  nothing  but  skin 
and  head  in  its  penultimate  stage  ;  according  to  Harris  it  is  also  attacked 
by  a  dipterous  parasite,  a  species  of  Acroglossa,  to  which  he  gave  the 
name  of  Tachina  hesperidarum  ;  it  was  bred  by  him  from  the  chrysalis  in 
spring  and  specimens,  considered  by  him  the  same,  were  taken  on  thistles 
July  22  by  Rev.  Mr.  Leonard,  of  Dublin,  N.  H.  Gentry  says  that  the 
white-cvcd  Vireo,  Vireo  noveboracensis,  feeds  upon  the  perfect  insect. 

Desiderata.  The  principal  point  requiring  investigation  in  the  history 
of  this  insect  is  the  number  of  broods  in  the  New  England  states.  Is 
there  always  a  second  brood  ?  and  is  there  possibly  a  third  in  the  south  ? 
It  has  been  claimed  that  forms  found  in  the  extreme  south,  and  until 
recently  regarded  as  distinct,  should  be  looked  on  as  at  most  varieties  of 
this  species,  and  therefore  the  earlier  stages  of  both  forms  in  the  south 
should  be  carefully  compared.  The  egg  is  insufficiently  described.  This 
common  species  would  be  the  best  to  study  in  trying  to  learn  the  office  of 
the  ranged  crateriform  annuli  of  the  caterpillars  of  Hesperidae. 

LIST   OF  ILLUSTRATIONS.— EPARGYREUS  TITYRUS. 

General.  PI.  87,  fig.  1.    Cremaster  and  cremastral  hook. 

PI.  27,  fig.  5.    Distribution  in  North  America.  11.    Side  view  of  front  end,  showing 

88:8.    Ophion  biliueatus,  a  parasite.  thoracic  spiracle. 

89 : 1.    Pteromalus  puparum.  $  ,  a  parasite.  12.    Cocoon  and  chrysalis. 

2.    Same,  9.  Imago. 

Caterpillar.  PI.  9,  fig.  8.    Male,  both  surfaces,  colored. 

PI.  73,  fig.  8.  Caterpillar  at  birth.  15:3.    Both  surfaces. 

76:30,31,33.    Mature  caterpillars.  35:36.    Male  abdominal  appendages. 

35.    Caterpillar,  third  stage.  41:2.    Neuration. 

80:  19-22.  Frontviewsofhead,stagesi,iii-v.  47:11.    Scales  of  male  imago. 

82:11.    Nest.  58:1.    Side  view  of  head  and  appendages 

Chnsalis.  enlarged,  with  details  of  the  structure  of 

PI.  82,  fig.  9.    Cocoon.  ^^^  'egs. 

85:22,25,26.    Chrysalis,  side  views.  61 :  U.    Front  view  of  head,  denuded. 
86 :  26.    Shrouds  for  the  attachment  of  the 
cremastral  hooks. 
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ACHALARUS   SCUDDER. 

Achalarus*  Scudd.,  Syst.  rev.  Am.  liutt.,  50       Euilamus  pars  Auttorum. 
(1872).  Gouiloba  pars  Auctorum. 

Type.—Papilio  lycidas  Smith-Abb, 

Let  me  smell  the  wild  white  rose, 
Smell  the  woodliine  and  the  may; 
Mark,  upon  a  sunny  day, 
Sated  from  their  hlossoms  rise, 
Honey-bees  and  butterflies. 

Jean  Ingelow.— .4  Dead  Tear 

(57:1).  Head  very  large,  clothed  with  moderately  short  hairs,  arranged 
in  transverse,  somewhat  appressed  ridges,  the  most  conspicuous  one  connecting  the 
antennal  bases;  a  very  short,  thick,  appressed,  nearly  straight  bunch  of  bristly  hairs 
projects  a  little  way  beyond  the  rest  at  the  exterior  base  of  the  antennae,  directed  out- 
wards; front  considerably  and  almost  uniformly  tumid,  surpassing  somewhat  the 
front  of  the  eyes ;  the  corners  are  largely  rounded  off,  the  front  border  straight  and 
emarginate;  the  hind  border  between  the  middle  of  the  antennae  straight  and  scarcely 
sulcated  ;  less  than  twice  as  broad  as  long.  Vertex  nearly  flat,  very  slightly  and 
gently  tumid,  almost  equalling  the  height  of  the  eyes,  longer  than  the  front,  separated 
from  the  occiput  by  a  deep,  brace-lilie,  scarcely  impressed  line.  Eyes  large,  full,  very 
nearly  round,  naked.  Antennae  inserted  with  the  hinder  edge  in  the  middle  of  the 
stimmit,  in  slight  pits,  their  interior  bases  separated  from  each  other  by  a  little  less 
than  twice  the  diameter  of  the  antennal  base;  exclusive  of  the  crook  about  one-third 
longer  than  the  abdomen,  composed  of  49  joints  of  which  2G  form  the  cylindrical  club, 
which  is  about  half  as  long  as  the  stalk  and  bent  somewhat  beyond  the  middle  at 
about  the  34th  joint;  the  club  increases  very  gradually  in  size  at  first  with  scarcely 
any  diminution  in  the  length  of  the  joints,  is  longest  from  the  27-31st  joints  and  is 
nearly  as  broad  as  the  length  of  two  joints,  diminishes  in  size  very  gradually,  but 
a  little  more  rapidly  in  the  apical  half  of  the  attenuated  portion  and  ends  in  a  blunt 
tip,  about  three-fourths  the  diameter  of  the  stalk  and  scarcely  broader  than  the  length 
of  the  joints ;  in  the  middle  of  the  stalk  the  joints  are  a  little  more  than  three  times 
as  long  as  broad  and  the  crook  is  strongly  recurved  at  less  tlian  a  right  angle.  Palpi 
very  short  and  very  stout,  a  very  little  longer  than  the  eye,  heavily  clothed  with  long 
and  erect,  elongate  scales,  beyond  which  only  the  tip  of  the  apical  joint,  clothed  with 
recumbent  scales  only,  projects ;  the  basal  joint  is  globose,  the  tiunid  projection  of 
the  anterior  inner  portion  of  the  apex  giving  it  a  subpyrif orm  appearance ;  the  middle 
joint  is  tumid,  cylindrical,  obovate,  straight,  two  and  one-half  times  longer  than 
broad,  the  ends  similar,  tlie  apical  joint  minute,  ovate,  nearly  half  as  long  again  as 
broad  and  its  length  contained  about  two  and  one-half  times  in  the  breadth  of  the 
middle  joint,  directed  forwards. 

Prothoracic  lobes  closely  resembling  those  of  Eudamus,  nearly  as  long  as  the  shorter 
diameter  of  the  eye.  Patagia  large,  well  rounded,  the  posterior  lobe  long  but  not 
slender,  more  than  half  as  broad  as  the  base,  scarcely  three  times  as  long  as  broad,  the 
basal  half  equal,  the  apical  half  tapering  a  little,  the  tip  very  bluntly  pointed,  the 
whole  piece  nearly  as  long  as  the  breadth  of  the  head. 

Fore  wing  (41 : 5)  triangular,  much  less  elongated  than  in  the  preceding  genera, 
being  but  little  more  than  half  as  long  again  as  broad;  costal  margin  gently  arcuate, 
but  flattened  along  the  middle ;  the  outer  margin  moderately  arcuate  in  its  upper  half, 
below  nearly  straight ;  the  upper  third  bent  at  scarcely  less  than  a  right  angle  with 
the  outer  half  of  the  costal  margin ;  the  outer  margin  is  not  produced  at  the  snbmedian 
nervure;  the  anal  angle  is  well  rounded  and  the  inner  margin  barely  concave,  and  of 

*o-  x'^'i'PoS'  o'le  by  no  means  languid. 
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about  the  samo  lengtli  as  the  oiitor  imii;;in.  Costal  inaifjiu  thickened  through  most 
of  its  bnsal  half ;  costal  nervure  terminating  but  little  before  the  apex  of  the  cell ;  the 
outer  but  not  the  inner  superior  subcostal  nervules  sinuate  at  the  base,  the  first  aris- 
ing opposite  the  second  median  uervure,  almost  at  the  middle  of  the  outer  half  of  the 
cell ;  the  fourth  at  the  outer  extremity  of  the  cell  and  running  to  the  tip  of  the  wing ; 
the  second  much  nearer  tlie  Mrst  than  the  third,  and  the  latter  nearer  the  fourth  than 
the  second ;  first  inferior  subcostal  nervule  bent  strongly  at  its  extreme  base,  the 
basal  portion  sub()l)solete,  arising  directly  opposite  the  fourth  superior  subcostal 
nervule.  oblifjuely  ;  first  meilian  nervide  arising  jnst  beyond  the  middle  of  the  basal 
half  of  the  cell ;  the  nervure  united  to  the  angle  of  the  inferior  subcostal  nervule  by  a 
cross  vein,  oijsolete  excepting  at  its  extremity  vehich  runs  parallel  to  the  outer  mar- 
gin; close  to  this  originates  the  subobsolete,  arcuate,  recurrent  nervule  which  runs 
toward  the  centre  of  the  cell ;  cell  about  six  times  as  long  as  broad  and  a  little  more 
than  two-thirds  the  length  of  the  wing;  internal  vein  much  as  in  Eudamus,  but  nearly 
lost  before  reaching  the  submcdian. 

Hind  wings  rounded,  triangular,  scarcely  longer  than  broad;  the  base  of  the  costal 
margin  witli  a  strongly  arcuate  lobe;  the  margin  itself  beyond  the  angulation  very 
gently  arcuate;  tlie  outer  nuirgin  very  full,  strongly  convex,  scarcely  crenulate,  bent 
at  scarcely  more  than  a  light  angle  with  tlie  inner  margin  at  the  tip  of  the  suijmedian 
nervure,  with  a  scarcely  perceptible,  broad,  angulate  excision  at  the  tip  of  the  lower 
mediau  nervule;  inner  margin  bent  with  a  broad  angle  at  the  tip  of  the  internal  nerv- 
ure; costal,  precostal  and  subcostal  nervures  much  as  in  Epargyreus,  but  with  a 
broader  lacnna  at  the  base  and  with  the  costal  nervure  less  strongly  arcuate  beyond 
it ;  subcostal  nervure  f  orlving  at  more  than  one-third  the  distance  to  the  margin ;  no 
perceptible  cross  vein  closing  tlie  cell,  but  the  subcostal  and  median  nervures  angulated 
slightly  just  beyond  their  last  divarication  ;  first  sulimedian  nervule  arising  some  dis- 
tance before  the  forking  of  the  subcostal. 

Scales  enclosed  in  the  costal  fold  of  the  male  similar  in  general  to  those  of  Thorybes. 

Legs  2,  3,  1 ;  all  the  femora  tufted  beneath  with  a  compressed  fringe  of  hairs,  de- 
creasing in  length  from  the  base  toward  the  apex,  those  of  the  hind  and  middle  legs 
very  long  at  the  base ;  hind  tibiae  fringed  thinly  above.  Femora  2, 1,  3 ;  tibiae  2,  3,  1 ; 
tarsi  3,  2,  1 ;  fore  femora  scarcely  longer  than  the  hind :  middle  femora  half  as  long 
again  as  the  front  pair.  Fore  tibiae  a  little  more  than  half  as  long  as  fore  femora; 
hind  tibiae  scarcely  shorter  than  the  middle  pair,  scarcely  longer  than  the  fore  femora. 
Leaf-like  appendage  small  and  slender,  originating  in  the  middle  of  the  outer  two- 
thirds  of  the  tibiae,  five  times  as  long  as  broad,  straight,  tapering  toward  the  tip  to  a 
blunt  point;  middle  and  hind  tibiae  with  an  apical  pair  of  spurs,  the  hind  tibiae  with  a 
similar  pair  in  the  middle  of  the  apical  four-fifths  of  the  joint.  Tarsal  joints  of  fore 
leg  1,  2,  3,  5,  4;  of  other  legs  1,  2,  3,  4,  5;  fore  tarsi  a  little  less  than  f  Dur-flfths  as 
long  as  the  middle,  and  two-thirds  as  long  as  the  hind  tarsi ;  all  with  a  triple  series  of 
slender  spines  beneath,  the  apical  ones  of  each  joint  much  longer  than  the  o'hers; 
basal  joint  as  long  as  the  rest  together  on  the  fore  and  middle  legs,  a  little  shorter  on 
the  hind  legs.  Second  joint  about  two-fifths  the  length  of  the  first.  Claws  small, 
very  slender,  delicately  tapering  to  a  fine  point,  strongly  arcuate  or  bent  in  the  middle; 
pad  pretty  large,  transverse,  paronychia  apparently  aborted. 

Abdominal  appendages  of  the  male  having  the  upper  organ  scarcely  compressed, 
regularly  arched,  hooks  much  as  in  Eudamus;  lateral  arms  forming  a  sheath  which 
reaches  but  little  beyond  the  base  of  the  hooks.  Clasps  large,  broad,  a  little  convex, 
the  upper  edge  developing  an  exceedingly  large,  rounded  lobe,  directed  upward  and  a 
little  backward,  the  clasp  beneath  and  tjeyond  it  forming  an  arcuate  ribbon,  with  an 
apical  curved  spine. 

Egg.  Bee-hive  shaped,  broadly  truncate  above,  largest  in  middle  of  basal  half,  nar- 
rowing below  very  rapidly  and  then  very  broadly  truncate,  a  fourth  broader  than  high, 
the  sides  with  delicate,  very  slightly  elevated,  distant,  vertical  ribs,  extending  from 
base  to  summit,  and  passing  slightly  over  the  rim ;  interspaces  cut  by  numerous  very 
regular  and  faint  transverse  raised  lines;  summit  with  a  network  of  broadly  trans- 
verse, large,  polygonal  cells,  becoming  abruptly  minute  on  the  micropyle  rosette. 
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Caterpillar  at  birth.  Head  much  as  in  Epargyreiis,  very  delicately  punctate  and 
striato-punctate.  Body  uniform,  much  narrower  than  the  head;  prothoracic  shield 
large,  covering  almost  the  entire  segment,  and  including  the  spiracles;  segments 
divided  into  a  broad  anterior  and  four  subequal,  narrow,  posterior  sections,  each 
of  which  bears  transversely  a  row,  the  anterior  three  rows,  of  scarcely  raised,  sub- 
conical,  dot-like  papillae;  several  longitudinal  rows  of  bristles,  of  unusual  length 
and  slenderness,  very  delicately  forked  at  tip,  mounted  on  minute  papillae  arranged 
thus  :  on  the  middle  of  the  anterior  large  section  a  laterodorsal  series,  slightly  more 
approximated  on  the  thoracic  tliau  ou  the  abdominal  segments ;  a  central  or  posterocen- 
tral  inf  ralateral  series  on  the  anterior  of  the  four  short  sections,  at  a  similar  lieight  on 
all  the  segments,  or  scarcely  higher  ou  the  thoracic;  au  anterior  suprastigmatal  series 
on  tlie  middle  of  the  anterior  broad  section,  one  to  a  segment,  higher  than  this, 
double  and  two  to  a  segment  on  the  thoracic  segments ;  au  inf rastigmatal  series 
having  one  on  the  thoracic  and  a  pair  on  the  abdominal  segments.  The  posterior  seg- 
ment has  some  incurved  hairs  slightly  longer  than  the  others,  but  none  that  are 
recurved.  Besides  the  l)ristle-bearing  papillae  there  is  a  row  of  infrastigmatal  aunuli 
just  above  the  anterior  infrastigmatal  bristles. 

Mature  caterpillar.  Head  orbicular,  scal)rous,  pilose,  tlie  occipital  suture  nar- 
rowly impressed,  the  summits  of  the  hemisi)heres  crowned  witli  a  few  denticles  poste- 
riorly; triangle  very  slender,  much  higher  than  broad;  labrum  broadly  and  roundly 
emarginate;  mandibles  massive.  Ocelli  sul)equal,  the  four  anterior  in  a  slightly 
arcuate  row,  equidistant,  the  posterior  forming  almost  exactly  the  centre  of  the  circle, 
of  wliich  the  others  form  an  arc.  Third  joint  of  antennae  slender,  straight,  cylin- 
drical, slightly  enlarged  apically,  three  times  as  long  as  broad,  the  fourth  a  miniature  of 
the  third,  about  lialf  as  long  as  the  breadtli  of  tlie  third,  the  bristle  very  long, 
tapering,  four  or  more  times  longer  tlian  third  joint. 

Body  plump,  cylindrical,  tapering  forward  on  the  thoracic,  and  bacliward  and  espe- 
cially depressed  on  last  abdominal  segments,  the  latter  divided  into  au  anterior,  broad, 
a  second  half  as  broad  and  tliree  more  still  smaller  and  equal  subsegments  by  transverse 
impressed  lines,  the  first  and  second  merging,  and  the  third  terminating,  just  above  the 
spiracles;  the  second  and  third  thoracic  segments  similarly  divided  iuto  three  sub- 
equal  subsegments ;  first  thoracic  segment  with  a  slender  posterior  chitiuous  shield, 
which  fades  out  at,  but  embraces  the  spiracles.  Body  covered  profusely  with  minute 
papillae,  bearing  very  short,  sliglitly  clubbed,  delicate  hairs.  Spiracles  regularly  obo- 
vate.  Legs  with  first  joint  equal,  compressed,  second  and  third  joints  rapidly  taper- 
ing, all  armed  beneath,  apically,  with  spinous  hairs.     Prolegs  very  stout. 

Chrysalis.  In  general  form  most  resembling  Epargyreus,  but  much  slenderer ;  head 
and  prothorax,  as  viewed  from  abo\'e,  forming  a  quadrangular  mass,  with  gently 
rounded  sides,  rather  strongly  rounded  front,  the  middle  third  of  which  has  a  rounded 
prominence  of  its  own,  the  whole  about  twice  as  broad  as  long,  and  slightly  narrower 
than  the  thorax,  which  slopes  towards  it  in  front  of  the  basal  wing  tubercle;  this 
forms  scarcely  more  than  an  angulation  of  the  body ;  the  thorax  has  much  the  same 
form  as  in  Epargyreus,  being  slightly  piuched  laterally  above  ou  its  hinder  half;  meso- 
thorax  slightly  longer  'than  broad ;  the  body  of  about  uniform  width  as  far  as  the 
third  abdominal  segment,  beyond  which  it  tapers  at  first  gradually,  afterwards  very 
rapidly  to  a  conical  tip ;  viewed  laterally  the  mesothoras  is  pretty  regularly  arched, 
with  a  more  rapid  descent  in  front  than  behind;  the  jirothorax  a  little  sunken,  the 
anterior  extremity  of  the  body  with  a  blunt,  parabolic  curve;  the  abdomen  is  at  first 
equal,  afterwards  conical.  Mandibular  plate  smooth;  prothoracic  spiracles  large, 
broadly  semi-lunate,  with  protuberant,  flaring,  posterior  lip,  which  is  fluted  excepting 
at  the  edge  itself ;  the  whole  faces  forward  and  is  filled,  excepting  a  tolerably  large 
and  circular  hole,  with  a  mass  of  short  filaments ;  posterior  legs  and  antennae  reaching 
the  same  point  at  about  the  end  of  the  second  abdominal  segment :  movable  segments 
of  the  al»domen  with  an  encircling  carina,  as  in  Epargyreus ;  preanal  button  much  as 
in  Thorybes;  cremaster  as  long  as  the  eighth  and  ninth  segments  together,  triangular, 
a  little  produced,  and  subequal  apically,  with  a  well  rounded  apex,  as  viewed  from 
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above,  liiiviiii;  ;i  iiiodorately  dofp,  bnsiil,  tiiiiii^nliir  ilcinvs-sioii ;  viewed  from  Iho  side, 
straight  in  the  basal  two-thirds,  bent  slightly  downward  beyond,  and  tapering  to  a 
ronnded  tip;  beneath  deeply  suloate  in  the  basal  two-thirds;  tip  armed  with  very 
strongly  sinnate,  long  and  slender,  equal  booklets,  bearing  a  reversed,  expanded  cup, 
wider  than  long.     From  a  specimen  received  from  Mr.  W.  II.  Edwards. 

This  American  gt'iuLs  i.s  coni[)Oscd,  so  liir  as  I  know,  of  only  tv^'o  species, 
witli  ii  siiniiar  range,  whose  home  is  the  soiitliern  I'^nited  States,  east  of 
the  Kocky  jMountains.  One  species  extends  into  Mexico,  the  otlier  to  the 
southern  portions  of  New  England. 

Tiie  butterflies  are  only  a  little  smaller  tiian  those  of  the  preceding 
genus  and  have  a  similar  form,  excepting  that  the  prolongation  of  the  hind 
wings  is  so  regular  as  not  to  form  a  distinct  lobe.  The  color  and  mark- 
ings of  the  fore  wings  are  either  the  same  as  in  Epargyreus  or  as  in 
Thorybes,  but  the  wings  are  more  variegated  beneath,  the  hind  wings  be- 
ing marmorate  with  transverse  lines  and  sometimes  heavily  marked  with 
dull  white  on  the  outer  half. 

They  are  double  brooded  in  the  soutii,  but  the  more  northern  species 
becomes  single  brooded  in  the  north,  wintering  in  all  probability  in  the 
chrj-salis  and  flying  in  June.  The  caterpillars  feed  on  Leguminosae  and 
perhaps  other  plants,  i)ut  the  historv  of  the  species  is  not  well  known. 

The  egg  is  considerably  broader  than  high,  well  domed,  with  about  a 
dozen  vertical  ribs. 

The  caterpillars  have  the  form  of  those  of  Epargyreus  ;  the  single  species 
known  is  green,  ornamented  with  a  dark,  mediodorsal  line  and  slender, 
subdorsal,  yellowish  lines.     The  chrysalis  resembles  that  of  Thorybes. 


EXCURSUS  LV.  —  VARIATIONS    IN    HABIT    AND    IN    LIFE 

ACCORDING    TO  LOCALITY  AND  SEASON 

OF   THE    YEAR. 

Vor  mir  erortnet  siih  das  Buch 

Der  Ichreudcn  Natur. 
Ich  Schiller  blicli'  es  an,  uiul  schon 

Schonles'  ich  stamraeind  Gott, 

Gott  in  tier  Praelit  (its  Schmetterlingg, 
Gott  in  der  Biene  Fleiss, 

Im  Zwitscheii  ilcr  Cicade  Gott, 
Im  GrillenliedcGott. 

Wiener  Verzeichniss. 

Stability  and  instability  are  curiously  mixed  in  the  lives  of  butterflies. 
Observe  the  habits  of  certain  kinds  and  you  would  suppose  they  were  sen- 
sitive to  the  least  influence  from  outside,  scenting  as  it  were  the  approach 
of  winter  from  afar  and  making  early  provision  for  it.  Winter,  indeed,  is 
the  prime  cause  of  variety  in  nature, — at  least  in  tiie  lives  of  animals,  and 
hence,  as  already  insisted  on,  we  find  in  this  particular  much  more  variety 
in  temperate  regions  than   in   the  tropics.      On   the  other  hand   there   are 
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kinds — iind  they  are  pretty  numerous — which  act  as  if  they  had  never 
heard  of  winter ;  this  is  particuhirly  the  case  with  polygoneutic  but- 
terflies ;  for  it  is  a  couunon  tiling  in  [ilural  hrooded  Ijuttcrflies  to  find 
every  possible  stage  on  the  ground  as  winter  conies  on  ;  tlie  more  the 
number  of  l)roods  is  nuiltii)lied,  the  more  confused  do  tlie  distinctions 
between  them  become ;  and  in  many  cases,  were  the  season  longer,  no 
doubt  it  would  become  quite  impossible  to  trace  them.  The  butterflies  go  on 
sucking  honey  and  laying  eggs,  the  eggs  hatching,  the  caterpillars  eating, 
until  a  heavy  frost  kills  ofl'  all  the  unprepared  and  terminates  the  history 
of  the  species  for  the  season  ;  those  of  one  stage  survive  the  shock,  the 
others  die  ;  this  is  the  case  with  several  of  our  swallow-tails  and  yellow 
butterflies  and  with  not  a  few  others ;  sometimes  it  is  the  caterpillar, 
sometimes  the  chi-ysalis,  at  others  the  butterfly  which  survives;  the  egg, 
in  such  cases,  never. 

To  leap  at  once  to  the  most  striking  case  known  to  our  fauna  of  a  differ- 
ence in  habit  according  to  the  season,  we  would  point  to  Basilarchia 
archipi)us,  the  caterpillar  of  the  latest  l)rood  of  wliich  constructs  from  its 
food  plant  with  utmost  care  a  hibernaculum  in  which  to  pass  the  winter, 
beginning  to  do  this  long  before  any  of  the  leaves  of  the  plant  show  a  ten- 
dency to  fall,  and  securing  the  one  chosen  so  firmly  to  its  twig  that  it  re- 
mains attached  the  winter  througli ;  yet  with  this  common  butterfly  no 
instance  has  been  given  where  a  caterpillar  of  an  earlier  brood  showed  the 
remotest  tendency  toward  such  action  ;  where  two  brooded,  it  is  only  alter- 
nate generations  that  follow  tliis  instinct,  warned  thereto  perhaps  by  the 
growing  desiccation  of  the  food  or  the  chill  of  the  nights. 

Winter  of  course  intervenes  to  alter  the  mere  duration  of  certain  stages 
in  alternate  generations,  as  in  the  case  of  double  brooded  butterflies  which 
winter  as  caterpillars  ;  the  wintering  caterpillar  suffers  a  torpidity  of  which 
the  summer  caterpillar  knows  nothing  ;  but  just  here,  in  very  curious  con- 
trast to  the  case  of  Basilarchia,  we  have  the  instances  related  in  the  text 
where  in  certain  Argyunidi,  and  probably  also  in  some  jNIelitaeidi,  at  the 
very  stage  of  caterpillar  life  when  in  the  autumn  the  creatures  go  into 
hibernation,  the  caterpillars  of  the  summer  become  lethargic,  sometimes 
remaining  in  this  stage  till  lethargy  merges  into  the  dormancy  of  winter, 
sometimes  awaking  after  a  time  and  pursuing  again  the  even  tenor  of  their 
way. 

Although  it  seems  absurd  to  speak  of  a  lethargic  chrysaUs,  yet  phenom- 
ena of  precisely  similar  nature  to  this  summer  dormancy  of  the  larva,  and 
producing  exactly  the  same  result  as  far  as  the  outcome  of  the  annual  his- 
tory of  the  sjiecies  is  concerned,  take  place  with  some  chrysalids.  Thus 
the  diff"erence  which  is  so  common  in  digoneutic  butterflies  which  winter  as 
chrysalids,  wliere  the  summer  chrysalis  is  short  lived  and  the  winter  long- 
lived,  has  the  uniformity  whicli  this  implies  interfered  witii  when  we  find 
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that  a  certain  percentage,  in  some  plural  brooded  butterflies  advancing 
with  the  season,  do  not  give  out  the  butterfly  when  they  are  expected  to, 
but  keep  the  inmate  prisoner  over  to  another  year,  as  though  winter  were 
already  at  hand ;  while  their  sisters  emerge  and  leave  progeny  to  take  their 
place. 

Variation  in  habit  of  another  kind  has  been  observed  in  the  hibernation 
of  the  Pacific  coast  Melitaeid,  Lemonias  chalcedon,  the  habit  varying 
with  the  altitude  at  which  the  creature  lives  ;  if  it  be  high  up  in  the  moun- 
tains, the  caterpillar  hibernates  in  special  webs  of  considerable  toughness, 
like  our  Euphydryas  phaeton ;  if,  on  the  contrary,  on  the  sun-baked 
plains,  the  caterpillars  leave  the  webs  common  to  their  early  life  and  crawl 
into  the  ground  to  hibernate. 

These  irregularities  give  a  piquancy  to  the  studies  of  the  life  histories  of 
butterflies,  for  the  unexpected  is  often  happening,  and  even  members  of 
the  same  brood  do  not  behave  alike,  but  show  an  individuality  which  is 
surprising.  It  may  thus  happen  that  two  observers  following  the  life  his- 
tory of  the  same  insect  may  reach  very  diflferent  conclusions.  For  as  the 
season,  and  especially  winter  and  its  adjuncts,  sudden  and  considerable 
changes  of  temperature,  have  much  or  primarily  all  to  do  with  all  this 
complexity  of  life,  so  observers  at  different  latitudes  may  need  to  com- 
plement each  other's  observations  to  learn  the  whole  behavior  of  an  in- 
sect ;  and  comparative  observations  north  and  south  are  highly  desirable 
wherever  any  such  question  arises.  Nothing  surprised  me  more  than  to  find 
that  most  of  the  Pamphilidi,  which  I  had  found  very  commonly  single 
brooded  at  the  north,  were  double  or  even  triple  brooded  at  the  south.  With 
us  they  are  such  slow  feeders  that  I  naturally  assumed  that  such  were  their 
habits  everywhere ;  but  the  observations  of  Chapman,  Abbot  and  others 
prove  quite  the  contrary. 

A  verj'  considerable  number  of  digoneutic  butterflies  show  some  varia- 
tion in  the  numbers  of  the  different  broods,  uniformly,  year  after  year. 
In  all  such  cases  something  disturbs  the  regularity  of  habit  or  uniformity 
of  life ;  the  lives  of  some  are  prolonged,  of  others  hastened  at  special 
stages,  and  these  are  the  butterflies  whose  life  histories  require  the  most 
careful  and  searching  observations,  continued  and  repeated,  and  the  study  of 
which  is  fullest  of  interest  and  significance. 
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ACHALARUS  LYCIDAS  — The  hoary  edge. 

[White  bordered iiuderwing  skipper  (Abbot);  glaucous  winged  skipper  (Maynard).] 

Fapilio  lycidas  Smith-Ahh.,Le-p.  ins.  Geo.,  Achalnrus  lycidas  Scudd.,  Syst.  rev.  Am  • 

:  39-40,  pi.  20  (1797) ;— Abb.,  Draw.  ins.  Geo.  butt.,  50  (1S72). 

Br.  Mus.,  xvi:  41,  pi.  11  (ca.  1800).  Goniloha   lysidas   Butl.,    Entom.   moutli. 

Ilesperia  lycidas  God.,  Encycl.  mCth.,  ix:  mag.,  56  (1870). 

718,  751  (1819) ;— Korr.,  Syn.  Lep.  N.  Amer.  Proteides  lyciades  Hiibn.,  Verz.  schmett., 

106(1862).  105  (1816);   Zutr.  exot.   schmett.,  iv:    10-11, 

Eudamus  lycidas  Boisd.-LeC,  Lip.  Amir.  figs.  621,  622  (1832). 

Sept.,  pi.  71  (1833) ;— French,  Rep.  ins.  111.,  vii :  Papilio  hedysaricm  Abb.,  Draw.  ins.  Geo, 

162  (1878) ;  Butt.  east.  U.  S.,  370-371  (1886) ;—  Br.  Mus.,  vi :  67,  figs.  88,  89  (ca.  1800). 

Mayn.,   Butt.  N.  Engl.,  53, pi.  6,  figs.  74,  74a  Papilionides  carol. fuscaFet.,  Gazoph.,  i: 

(1886).  4,  pi.  32,  fig.  5  (1709). 

Goniuris  lycidas  Weid.,  Proc.  entom.  see. 

Philad.,  il :  538  (1864).  Figured  by  Abbot,  Draw.  Ins.  Ga.,  Oemler 

Thymele  iycWas  Kirb.,  Syn.  cataJ. Lep. ,571  coll.,  Bost.  soc.  nat.  hist.25; — Glov.,  111.  N.  A. 

(1871).                                    "  Lep., pi.  1,  fig.  13  (2  figs);  pi.  35,  fig.  10,  ined. 

Hurt  no  living  thing: 

Ladybird,  nor  butterfly. 
Nor  m'oth  with  dusty  wing, 

Nor  cricket  chirping  cheerily, 
Nor  grasshopper  so  light  of  leap, 

Nor  dancing  gnat,  nor  beetle  fat, 
Nor  harmless  worms  that  creep. 

Christina  Rossetti. 

...  By  day  my  limbs,  by  night  my  mind, 
For  thee  and  "for  myself  no  quiet  find. 

Shakespeare. — Sonnet. 

Imago  (9:11).  Head  covered  above  with  blackish  fuliginous  and  brownish  fuliginous 
scales  and  hairs,  and  a  few  yellowish  hairs  toward  the  sides,  the  scales  partly  concealed 
by  a  profusion  of  purplish  hairlike  scales,  intermingled  with  which  are  a  very  few  pale 
ones;  tuft  on  either  side  of  the  antennae  blackish  brown,  overlaid  by  yellowish  white 
hairs  at  the  base ;  beneath  pale  yellow,  extending  in  a  very  narrow  rim  around  the  hinder 
part  of  the  eye,  scarcely  extending  above ;  palpi  gray  from  a  nearly  equal  proportion  of 
whitish  and  rather  pale  fuliginous  scales,  commingled  with  not  infrequent  but  slenderer 
blackish  brown  ones ;  on  the  outer  side  and  at  the  extreme  tip  they  are  little  more  uni- 
formly dusky,  sometimes  blackish,  and  the  black  bristles  are  frequent  on  the  exterior 
half ;  apical  joint  fuliginous,  flecked  beneath  with  pale.  Antennae  blackish  brown  above, 
flecked  alittle,  and  especially  on  basal  parts  of  the  club,  with  pale  yellowish ;  beneath  pale 
dull  yellowish  or  silvery  gray,  vaguely  interrupted  at  the  tips  of  the  joints  with  dusky 
or  blackish,  especially  anteriorly;  the  anterior  surface  of  the  crook  and  the  apex  of  the 
club  naked  and  dull,  dark  castaneous. 

Thorax  covered  above  and  beneath  with  blackish  brown  hairs  often  tinged  with  pur- 
ple and  mingled  with  many  grayish  olivaceous  or  yellowish  hairs.  Legs  purplish 
black,  the  femora  and  tibiae  flecked  sparsely  with  pale  yellow  scales  and  fringed  with 
hairs  like  those  of  the  under  surface  of  the  body ;  leaf -like  appendage  of  fore  legs  glis- 
tening brownish  yellow:  tibiae  and  tarsal  joints  distinctly  but  rather  narrowly  tipped 
with  pale  scales,  most  heavily  on  the  inner  side ;  spurs  p.ile  yellowish  on  the  surface  fac- 
ing the  leg,  blackish  on  the  opposite ;  spines  dark  reddish  luteous ;  spurs  the  same,  but 
darker  at  the  tips ;  pad  dusky. 

Wings  above  very  dark  brown,  usually  with  an  olivaceo-purplish  tint,  the  fore  wings 
generally  flecked  throughout  very  faintly  and  scantily  with  yellowish  scales.  Fore 
wings  with  a  mesial  band  of  flve  very  unequal,  glistening,  amber  colored  spots,  separated 
bythenervuresonly,  four  of  which  spots  lie  in  a  straight  line  drawn  from  the  middle  or 
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scarcely  before  the  miildle  of  the  costal  border  to  the  lower  outer  ansleof  the  wln£js, 
while  tlie  llfth,  at  the  base  of  the  upper  median  Interspace,  Is  trlanijular  and  wedged  be" 
tweeii  the  outer  halves  of  the  second  and  third  spots,  or,  if  sutjquadrate,  leaves  a  little 
triangular  dark  spot  near  the  middle  of  the  band  ;  the  upper  spot  is  small  and  square ; 
the  second  which  crosses  the  cell  is  also  square  or  nearly  so  but  large ;  the  third  Is  still 
larger,  crossing  the  lower  median  interspace,  rhoraboidal,  being  longer  than  broad, 
while  the  fourth  in  the  upper  half  of  the  interspace  below  is  smaller  than  the  fifth,  trian- 
gular, depending  by  its  base  from  the  lowerouter  angle  of  the  fourth ;  the  interior  margin 
of  the  upper  three  spots  is  nearly  continuous,  straight  and  at  right  angles  to  the  costal 
margin  ;there  is  also  a  similar,  minute,  triangular  or  roundish  spot  resting  upon  the  mid- 
dle of  the  upper  median  nervule,  and,  a  little  more  than  half  way  from  the  mesial  band 
to  the  tip  of  the  wing,  depending  from  the  costal  margin  but  at  a  little  more  than  a  right 
angle  to  the  central  portion  of  the  border,  is  a  nearly  straight  series  of  three  or  four 
minute,  pale  yellowish  or  amber  colored,  longitudinal  or  squarish  spots,  the  lowermost  a 
little  removed  beyond  the  others  and  all  more  or  less  distinctly  enclosed  iu  a  blackish 
penumbra ;  the  nervures  are  often  darker  than  the  ground  color  of  the  wing ;  the 
outer  border  is  delicately  edged  with  a  black  line;  fringe  pale  brownish  yellow,  be- 
coming paler  below,  the  extreme  base  partially  overlaid  with  dusky  scales  and  the 
whole  interrupted  abruptly  and  rather  broadly  with  blackish  brown  at  the  nervure  tips. 
Uind  wings  yvith  a  very  indistinct,  broad,  cloudy  belt  across  the  middle  of  the  outer  half ; 
fringe  as  on  fore  wings  but  not  interrupted  so  abruptly  as  there;  the  paler  colors 
forming  broad  lunules  between  the  dark  continuations  of  the  nervules;  below  the  sub- 
median  and  on  the  inner  border  the  fringe  is  wholly  dark. 

Beneath,  dark  yellowish  brown,  freckled,  tinged  and  striped  with  blackish;  the 
mesial  spots  of  the  upper  surface  of  the /ore  inngs  are  repeated  beneath,  as  also  in  a 
vague  way  those  ou  the  apical  half  of  the  wing;  within  the  mesial  spots  the  ground 
color  is  tinged  with  blackish ;  blackish  freckling  follows  also  the  coarse  of  the  smaller 
vitreous  spots,  and  bounds  interiorly  a  marginal  series  of  small,  grayish  lunules,  which 
increase  in  distinctness  toward  the  costal  margin,  and  are  caused  by  a  sprinkling  of 
long  white  scales  on  a  dusky  ground ;  the  inner  margiu  is  grayer  than  the  other  parts 
of  the  wing,  the  outer  margin  is  narrowly  edged  with  black,  and  the  fringe  resembles 
closely  that  of  the  upper  surface.  In  the  hind  wings  the  ground  color  is  nearly 
obscured  by  white  and  black  markings ;  crossing  the  middle  of  the  wing  are  two 
rather  narrow,  tortuous,  subparallel  black  stripes,  extending  from  the  costal  margin 
to  the  submedian  nervure,  connected  in  the  lower  median  interspace,  and  generally  just 
below  the  costal  nervure,  and  having  all  but  their  edges  uniformly  sprinkled  with 
slender,  needle-like,  white  scales  or  hairs,  giving  the  black  an  inky  look;  these  bands 
are  less  than  an  interspace  in  width,  run  almost  parallel  to  the  outer  border,  are  equal 
iu  width,  and  separated  from  each  other  by  their  own  width,  the  interior  edge  of  the 
outer  one  striking  the  onter  divarication  of  the  median  nervure;  the  inner  band 
broadens  toward  the  costal  border  by  extending  half  way  to  the  base  of  the  wing, 
between  the  costal  and  subcostal  nervures ;  the  exterior  edge  of  the  outer  Is  vaguely 
dellned  and  its  border  is  not  devoid,  like  the  others,  of  the  white  needles;  beyond  the 
outer  stripe  the  wing  is  mostly  dull  white  above  the  submedian  nervure,  and  especially  in 
the  middle  of  the  wing,  but  it  is  flecked  throughout  with  transverse,  broken,  tremulous 
threads  of  yellowish  brown,  which  increase  in  frequency,  breadth,  and  generally  also 
in  depth  of  tint  on  either  side  of  the  median  area,  and  especially  on  the  apical  half  of 
the  white  belt  above  this  area  and  the  middle  portion  of  the  same  in  the  medio-subme- 
dian  interspace ;  especially  in  the  latter  it  deepens  to  a  distinct  spot ;  the  whole  inner 
margin  is  of  the  fundamental  color,  flecked  with  frequent,  transverse,  dusky  threads  or 
strigae ;  outer  border  sometimes  very  narrowly  edged  with  a  blackish  line ;  fringe 
much  as  above. 

Abdomen  above  of  the  color  of  the  upper  surface  of  the  wings,  the  tips  of  the  joints 
very  narrowly  paler ;  beneath  slightly  darker.  Upper  organ  of  the  male  appendages 
(35:4+)  with  the  hooks  parallel,  nearly  straight,  but  slightly  arcuate  when  viewed 
laterally,  slender,  tapering  a  little  on  the  apical  half,  as  long  as  the  centrum,  the  tip 
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delicately  uncinate;  clasps  much  broader  in  the  middle  than  at  the  base,  by  the  great 
extension  of  the  upper  lobe,  the  clasp  broadening  to  form  it  as  far  as  the  middle,  then 
remaining  of  uniform  breadth  for  a  short  distance,  and  then  narrowing  at  once  to  con- 
siderably less  than  half  its  width,  by  the  excision  of  the  upper  edge;  the  lobe  thus 
formed  is  well  rounded  at  the  upper  posterior  angle,  and  rugose ;  beyond  the  lobe  the 
narrowed  clasp  is  regularly  and  pretty  strongly  arcuate  upward,  of  nearly  equal  width, 
excepting  a  basal  narrowing  and  a  slight  tapering  throughout,  is  nearly  four  times  as 
long  as  broad,  and  terminates,  when  directed  upward,  by  a  mass  of  minute  prickles 
outwardly,  and  a  long  and  slender,  tapering,  pointed  spine,  curving  forward  so  as  to 
touch  the  posterior  angle  of  the  upper  lobe,  and  inclined  at  the  same  time  a  little 
inward. 


Measurements  in  millimetres. 
Length  of  tongue,  15  mm. 


.Smallest.  Average.  Largest 


Length  of  fore  wings 20.5 

antennae 11.5 

hind  tibiae  and  tarsi 9.5 

fore  tibiae  and  tarsi I  5.75 


21. 

11.8 
9.5 
5.75 


22.5 

12.25 

10.5 

6.8 


FEMALES. 


Smallest.  Average-  Largest 


21.5 
11.5 


11.6 

8.8 
5.5 


23. 

12.25 
9.6 
5.85 


Described  from  9  $ ,  i  ? . 

Accessory  sezual  peculiaritieB.  The  costal  fold  of  the  fore  wing  of  the  male 
encloses  several  kinds  of  scales :  first,  a  chain-bristle,  flagellate  at  tip  (47:2c)  com- 
posed or  from  three  to  six  links,  each  about  .04  mm.  in  length;  second,  of  rod-like, 
granular  scales,  equal  except  for  the  slightest  possible  spatulate  enlargement  at  the 
tip,  about  half  as  long  again  as  one  of  the  links  of  the  chain-bristle,  and  of  the  same 
relative  slenderness ;  third,  of  large,  thin  scales,  apparently  of  a  granular  structure, 
but  really  with  an  excessively  fine  striation,  having  various  shapes,  but  generally  long, 
subequal  and  tapering,  often  laterally  arcuate  (47:2a)  and  generally  pointed;  and 
fourth,  the  very  broad,  broadly  truncate,  almost  semicircular,  striate  cover  scales 
(47  :  2b).  Perhaps  minute,  peg-like  androconia  exist,  but  they  were  not  noticed  at  the 
time  of  examination. 

Egg  (66: 15).  Furnished  with  from  thirteen  to  fifteen,  generally  fifteen,  vertical 
ribs,  at  the  most  .2  mm.  apart,  the  spaces  between  them  broken  by  raised  cross  lines, 
.017  mm.  apart,  into  quadrangular  cells  about  ten  times  as  broad  as  high;  surface  very 
finely  and  very  faintly  punctuate.  Micropyle  rosette  about .  1  mm.  in  diameter.  Color 
opalescent  parafflne  white.  Height  of  egg,  .82  mm. ;  greatest  breadth,  1  mm. ;  breadth 
of  base,  .8  mm. ;  of  summit,  .4  mm. 

Caterpillar.  First  stage  (73:  0).  Head  (80:17)  subpiceous,  delicately  and  shal- 
lowly  punctate  with  scarcely  observable  striae,  some  arranged  in  confluent,  vertical 
or  subvertical  rows;  a  few  distant,  curving,  pellucid  hairs;  collar  subpiceous,  simi- 
larly punctate  but  not  striate,  with  similar  but  longer  hairs  connected  with  the  head  by 
a  dull  reddish  neck.  Body  green,  shagreened,  punctate  with  pale  green  transversely 
oval  dots,  transversely  arranged  on  the  segmental  folds;  papillae  black  on  a  pale  green 
base,  the  hairs  erect,  long,  straight,  or  slightly  arcuate,  pellucid  green.  Length  of 
body,  3.25  mm. ;  breadth  of  same,  .5  mm. ;  of  head,  .65  mm. ;  length  of  hairs,  .14  mm. 

Second  stage.  Tlie  head  (80 :  18)  becomes  more  pyramidal  and  the  suture  impressed 
above ;  subpiceous,  covered  with  sparse  hoary  pile  and  above  with  a  few  conical  granules. 
First  thoracic  segment  and  legs  piceous ;  rest  of  body,  other  thoracic  legs  and  pro- 
legs  greenish  yellow  with  a  ferruginous  tinge  to  the  posterior  segments  and  all  cov- 
ered with  white  conical  dots  emitting  brown  pile ;  these  dots  form  a  faint  row  along 
the  lateral  line  and  there  is  a  faint,  slender,  greenish,  dorsal  line.  Under  side  of  body 
paler.     Length,  4  mm. ;  breadth  of  head,  1  mm. 

Tliird  stage.  Summit  of  each  hemisphere  of  head  crowned  with  a  transverse  row  of 
four  or  five  triangular,  pointed,  depressed,  forward  directed,  tooth-like  spines;  the 
rest  of  the  head  has  become  subrugose ;  otherwise  as  before.  First  thoracic  segment 
castaneous  with  a  distinct,  brief,  piceous  shield  extending  only  as  far  as  the  lateral 
line  and  with  pallid  surroundings ;  rest  of  body  yellowish  green,  paler  posteriorly,  the 


HESPERIDl:   ACIIALAUUS   lACIDAS.  1421 

conical  dots  now  lemon  yellnw  ;  they  form  a  distinct  vow  along  the  lateralline,  and  seem 
to  have  a  tendency  to  range  elsewhere  in  short,  longilndiiial,  broken  lines.  Dorsal 
line.  pile,  and  legs  as  before.     Length.  U  nun.  ;  breadth  of  head,  1.8  mm. 

Fourth  slay.  Does  not  differ  from  the  third  stage  except  in  tlie  size  of  the  head 
(80:  23)  which  is  2.5  mm.  broad. 

Last  stage  (76;  23).  Head  (80:  24)  black,  uniform,  not  very  heavily  scabrous,  the 
rugosities  having  a  tendency  on  the  front  to  form  lines  converging  on  the  mandibles ; 
the  denticles  of  posterior  summit  curved  forward.  Hairs  uniform,  short,  fulvous;  all 
mouth  parts  black. 

Body  dark  green  with  a  bluishgreen.  moderately  broad,  dorsal  line,  the  body  heavily 
besprinkled  with  yellowish  orange  dots  on  and  surrounding  the  papillae,  giving  it  a 
somewhat  rusty  appearance ;  the.se  become  more  orange  in  a  narrow  lateral  stripe,  but 
not  in  tlie  broader  and  vague  infrastigmatal  stripe;  besides,  the  body  between  the 
brighter  dots  is  frequently  painted  in  black  specks,  generally  clustered  in  lines 
or  small  spots ;  on  the  last  three  segments  the  rust  color  is  more  marked ;  the 
thoracic  shield  is  black-brown,  smooth,  slightly  shining,  with  short,  black,  non- 
tapering  hairs,  the  front  edge  of  the  segment  pale  blood  red.  Hairs  of  body  pellucid ; 
spiracles  black  with  a  slender,  inconspicuous,  testaceous  annulus  surrounded  by  a  pale 
areola.  First  pair  of  legs  black,  others  color  of  body;  the  claws  fulvo-testaceous. 
Length  of  body,  35  mm. ;  breadth  of  body,  5.(!  mm. ;  of  head,  4.5  mm. ;  of  first  seg- 
ment, 3  mm. 

Chrysalis.  (85  :  21).  "Colorof  anterior  parts  whitey  brown,  darkest  toward  head, 
of  the  abdomen  sordid  yellow  brown";  all  the  prominences  of  the  head  are  marked 
with  minute  p.apillae  clustered  into  black  patches ;  similar  black  or  blackish  fuscous 
papillae  are  scattered  irregularly  and  sparsely  over  the  thorax,  sparsely  and  with  con- 
siderable regularity  over  the  abdomen,  being  arranged  very  largely  in  transverse 
lines;  each  gives  rise  to  a  short  "brown"  bristle,  mixed  with  some  piceous  ones; 
these  bristles  are  stont.  eiiual,  truncate;  prothoracic  spiracles  "black-brown,  shining"; 
cremaster  fusco-castaneous.  Length,  21  mm. ;  breadth.  (!  ram.  From  a  specimen 
received  from  Mr.  W.  H.  Edwards ;  the  colors  quoted  after  his  notes. 

Distribution  (27:6).  This  buttei-liy  inhabits  most  of  the  Carolinian 
and  Alleghanian  t'aiina.s,  but  becomes  rare  in  or  is  absent  from  the  extremes 
of  both  ;  probably  its  natural  boimdaries  will  be  found  between  the  annual 
isotherms  of  50°and(!8°.  Petiver  long  ago  figured  it  from  Carolina,  Abbot 
speaks  of  it  as  "  not  very  common"  in  Georgia,  Grote  found  it  at  Dem- 
opolis,  Ala.,  and  Boll  in  Dallas,  Texas,*  but  Chapman  failed  to  detect  it 
in  Florida  :  besides  northern  Texas,  the  westernmost  localities  reported  ap- 
pear to  be  OgleCu.,  111.  (Allen)  and  Wisconsin,  not  rare  (Hoy)  ;  in  the 
northern  part  of  the  United  States  it  rarely  or  never  reaches  the  limit  of  the 
Alleghanian  faima  and  it  is  not  reported  west  of  the  Mississippi  Kiver ; 
the  northernmost  localities  in  which  it  appears  to  be  found  are  these  last 
and  Michigan  (Mus.  Mich.  Univ.),  New  Jersey  (Merrill,  Aaron),  about 
Xew  York  City  (Graef,  Tepper,  Davis) ,  Xewburgh  (Edwards)  and  Albany, 
N.  Y.  (Hill). 

In  New  England  it  is  consequently  a  rare  insect  and  confined  to  the 
southern  portions.  It  has,  however,  occasionally  occurred  in  abundance  in 
New  Haven  and  vicinity  (Smith),  and  in  Plantsville  (Shepard),  and  New 
Britain,  Conn.  (Hulbert)  ;  "  two  or  three   are  taken  every  season"  near 

♦Mabille  gives  it  from  "  Aniirique  nwiridionale !  " 
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Springfield  (Emery,  Dimmock),  Parker  reports  it  from  Mt.  Holyoke, 
single  specimens  are  taken  at  rare  intervals  in  the  vicinity  of  Boston,  Mass. 
— Waltham,  Winchester,  Wollaston  (Sanborn,  Plympton,  Thaxter,  Scud- 
der,  Sprague).  On  only  one  occasion  have  I  seen  any  considerable  num- 
ber in  one  day.  C.  P.  Whitney  has  even  taken  three  or  four  specimens  at 
Milford,  N.  H. 

Oviposition.  An  enclosed  female  laid  eleven  eggs  forme,  all,  with  one 
or  two  exceptions,  on  the  under  side  of  the  leaves.  These  hatched,  at  end  of 
June,  in  about  a  week.  In  West  Virginia  ilr.  Edwards  found  them 
hatcli  in  four  days. 

Food  plants.  Enclosed  females  laid  freely  both  for  Mr.  Edwards  and 
myself  on  Desmodium  and  were  raised  on  that  plant,  in  Mr.  Edwards's  case 
on  D.  dillenii.  Abl)ot  and  Smith  figure  it  on  Desmodium  paniculatum, 
a  broad  leaved  form  ;  but  Abbot  in  his  MS.,  besides  beggai'"s  lice  (Desmo- 
dium), gives  "  indigo'"  (Indigofera  or  Baptisia?)  and  "the  plant  figured," 
which  in  this  instance  is  Ipomaea  pandurata,  one  of  the  Convohidaceae. 
On  one  occasion  I  saw  a  female  flitting  about  a  plant  of  Corydalis  glauca, 
one  of  the  Fumariaceae,  as  if  wishing  to  lay  eggs  there.  Its  food  is  there- 
fore probably  wider  than  the  Leguminosae,  though  these  are  certainly  its 
tavorites,  and  among  tliem  Desmodium  holds  the  first  place. 

Habits  of  the  caterpillar.  In  constructing  its  home  the  caterpillai' 
seems  to  select  by  preference  a  place  where  one  leaf  covers  another  and 
stitches  them  together  for  a  most  innocent  looking  nest,  which  disturbs  the 
natural  arrangement  of  the  leaves  to  the  least  degree.  It  prefers  at  first 
an  elevated  place  near  the  summit  of  Desmodium,  but  when  it  becomes 
more  than  half  grown  requires  the  larger  leaves  tielow.  It  repeatedly 
changes  its  home,  quitting  it  tlie  moment  it  becomes  too  strait  and  construct- 
ing another,  often  crawling  some  distance,  as  to  a  contiguous  plant,  to 
make  a  good  selection.  On  deserting  its  old  nest  it  partially  destroys  it  by 
cutting  most  of  the  threads,  apparently  because  this  gives  the  nest  the  ap- 
pearance of  liaving  been  torn  open  and  the  occupant  made  away  with. 
Wlien  at  rest,  at  least  when  more  than  half  grown,  the  larva  lies  with  liead 
and  tail  facing  in  the  same  direction,  after  the  fashion  of  many  other  Hes- 
peridi.  According  to  Abbot,  with  its  last  moult,  the  yellow  markings  be- 
come pink. 

Seasons  and  habits.  It  is  single  brooded  in  tlie  north,  and  double 
brooded  in  the  south,  hibernating  in  both  regions  as  a  chrysalis.  In  the 
south,  the  earliest  butterflies  appear  in  Georgia  aljout  tlie  middle  of  April 
and  the  second  brood,  after  passing  13  days  in  the  chrysalis  (Al)bot),  before 
the  middle  of  July.  In  New  England  the  butterflies  appear  in  the  latter 
half  of  May,  probably  about  tlie  20th,  thougli  rarely  before  the  first  of 
June  about  Boston,  doubtless  continue  to  emerge  from  the  chrysalis  until 
the  middle  of  June,  and  fly  until  about  tlie  middle  of  July  ;   but  all    July 
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specimens  :ire  invariably  worn  ami  battered.  They  deposit  tlicir  eggs  in 
the  latter  part  of  June  when  the  biittei-flies  are  most  al)undant :  mine  were 
laid  June  25  and  2(> ;  they  hatch  in  a  week  and  tlie  caterpillar  grows  slowly 
in  no  more  than  time  to  reach  chrysalis  before  the  end  of  the  season.  In 
West  Virginia,  Edwards  obtained  eggs  on  June  4,  wliich  would  seem  to 
give  still  ample  time  there  for  a  second  brood  of  butterflies,  though  this  is 
not  certain  ;  but  al)out  the  middle  of  July  the  butterfly  becomes  very  com- 
mon in  Nashville,  Tenn.,  and  this  must  represent  the  second  brood. 

Abbot  says  the  butterfly  frequents  swamps,  hummocks  and  oak  woods. 
I  have  always  found  them  in  open  spots  in  woods  on  rocky  soil,  flying  about 
the  blossoms  of  the  butterfly  weed,  Asclepias  tuberosa,  and  extracting 
their  sweets  in  company  with  Epargyreus  tityrus  and  Atrytone  zabulon. 
They  are  also  fond  of  the  flowers  of  Phlox. 

Desiderata.  The  whole  history  and  distribution  of  the  butterfly  are 
but  meagrely  sketched  above.  We  need  to  know  more  of  the  larval  habits, 
especially  at  maturity,  no  proper  description  of  the  chrysalis  has  been 
published,  and  even  the  seasons  are  very  inadequately  known  ;  the  features 
accompanying  the  change  from  monogoneutism  to  digoneutism  especially 
need  investigation.  We  are  not  even  certain  of  the  mode  in  which  the 
winter  is  passed.  Nothing  is  known  of  the  flight  and  postures  of  the 
imago  and  very  little  of  its  haunts  and  habits. 

LIST  OF  ILLUSTRATIONS.— ACHALARVS  LYCIDAS. 

General.  Chrysalis. 

PI.  27,  fig.  6.    Distribution  in  North  America,  PI.  85,  fig.  21.    Chrysalis. 

Egg.  Imago. 

PI.  (JC,  fig-.  15.    Egg.  PI.  9_  fig.  ij.    Male,  both  surfaces,  colored. 

Caterpillar.  35 :  H.    Male  abdominal  appendages. 

PI.  73,  fig.  6.    Caterpillar  at  birth.  41 : 5.    Neur.itiou. 

76:23.    Jl.ature  caterpillar,  dorsal  view.  47:2.    Scales  of  the  male  im.ago. 

80:17,18,  23,  24.     Front  views  of  head,  57:1.    Side  view  of  he.ad  and  appendages 

stages  i,  ii,  iv  and  v.  enlarged,   with  details  of  leg  structure. 

THORYBES   SCUDDEE. 

Thorybes*  Scudd.,  Syst.  rev.  Amer.  butt.,  50      Goniloba  pais  Anctoriim. 

(1872).  Aethilla  pars  Butler. 

Eudamus  pars  Auctorum.  Tijpe.—PapiUo  bathijlbis  Smith-Abb. 

Xow,  midst  her  wanderings,  on  a  hot  noontide, 
Psyche  passed  down  a  road,  where,  on  each  side 
The  vellow  cornfields  lay. .  . 
The  lark  sung  over  them,  the  butterfly 
Flickered  from  ear  to  ear  distractedly. 

William  Morris.  — TAe  Earthly  Paradise. 

Imago  (58:2).  Head  large,  profusely  clothed  with  mingled  curving  scales  and 
hairs  of  moderate  and  equal  length,  mostly  arranged  iu  transverse  appressed  rows;  at 
the  outer  base  of  the  antennae,  a  moderately  long,  thick,  equal  bunch  of  bristly  hairs, 
slightly  curved  and  inclined  forward  and  outward ;  the  whole  of  the  front  consider 

•SopvPt'tD,  to  be  a  tlusterer. 
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ably  and  equally  surpassing  the  front  of  the  eyes  yet  not  very  tumid  and  not  falling 
off  behind,  but  connected  with  the  vertex  by  a  common  and  slight  tumosity  and  sepa- 
rated from  it  by  a  straight,  scarcely  impressed  line  joining  the  raiildle  of  the  bases  of 
the  antennae;  the  front  margin  scarcely  convex  excepting  toward  the  sides,  very 
sliglitly  and  equally  emarginate;  margin  of  the  sides  well  rounded  off  in  front,  behind 
reaching  the  outer  edge  of  the  antennal  base  and  angulated ;  rather  more  than  twice 
as  broad  as  long ;  vertex  rather  larger  than  the  front,  scarcely  tumid  and  yet  elevated 
equally  and  very  slightly  above  the  level  of  the  eyes,  sliglitly  hollowed,  like  the  front, 
in  the  immediate  vicinity  of  the  eyes,  its  posterior  border  somewhat  convex,  a  little 
bent  in  the  middle,  marked  by  a  slightly  impressed  sulcation.  Eyes  large,  full,  nearly 
round,  naked;  antennae  inserted  in  shallow  pits,  their  posterior  bases  slightly  in 
advance  of  the  middle  of  the  summit,  their  interior  bases  separated  from  each  other 
by  nearly  twice  the  diameter  of  their  basal  joints;  exclusive  of  the  crook  about  one- 
third  longer  than  the  abdomen,  the  whole  composed  of  53  joints  of  which  30-31  form 
the  club,  which  is  scarcely  more  than  half  as  long  as  the  stalk  and  bent  somewhat 
beyond  the  middle  at  about  the  3G-37th  joints ;  the  club  increases  very  gradually  and 
regularly  in  size  up  to  where  the  curve  commences  and  is  about  as  broad  as  the  length 
of  one  and  one-half  of  the  joints;  it  tapers  nearly  as  gradually,  the  joints  being  also 
proportionately  shorter  and,  excepting  the  conical  apical  joint,  is  as  large  at  the  tip  as 
the  stalk ;  the  joints  in  the  middle  of  the  stalk  are  scarcely  three  times  as  long  as  broad. 
Palpi  very  short  and  very  stout,  somewhat  longer  than  the  eye,  heavily  clothed  with  long 
and  erect  scales,  beyond  which  nearly  the  whole  of  the  stout  but  minute  apical  joint 
projects,  clothed  only  with  recumbent  scales;  basal  joint  small,  tumid,  considerably 
prolonged  at  the  tip  on  the  inner  side  into  a  bulbous  projection  which  seems  to  sup- 
port the  sides  of  the  tongue;  second  joint  tumid,  ovate,  scarcely  more  th.an  twice  as 
long  as  broad,  more  than  twice  as  long  as  the  basal  joint,  straight  or  nearly  so, 
approaching  a  conical  form  on  its  apical  third,  the  apical  joint  inserted  near  the 
middle  of  the  tip  but  somewhat  on  its  anterior  face  and  so  projecting  forw.ard,  minute, 
slender,  cylindrical,  conical  at  tip,  twice  as  long  as  broad  and  fully  half  as  long  as  the 
breadth  of  the  middle  joint. 

Prothoracic  lobes  small,  strongly  appressed, laminate;  when  viewed  from  the  front 
suboval,  broadly  rounded  interiorly,  bluntly  pointed  exteriorly,  more  than  twice  as 
long  as  t)road,  nearly  as  long  as  the  sliorter  diameter  of  the  eye.  Patagia  large,  closely 
resembling  that  of  the  preceding  genus,  somewhat  shorter  than  the  breadth  of  the 
head. 

Fore  wing  (41 :  3)  shaped  almost  precisely  as  in  Achalarus.  Costal  margin  thick- 
ened in  its  basal  half;  costal  vein  terminating  shortly  before  the  tip  of  the  cell;  first 
superior  subcostal  nervule  arising  opposite  the  second  median  nervure,  just  before  the 
middle  of  the  apical  two-thirds  of  the  cell ;  the  sul)cost.al  nervures  similar,  excepting 
that  the  fourth  is  sinuous  and  strikes  the  apex  of  the  wing,  and  they  originate  at  sub- 
equal  intervals,  the  widest  space  occurring  between  the  second  and  third;  the  origin  of 
the  fourth  superior  and  of  the  first  inferior  nervules  very  much  as  in  Achalanis;  first 
median  nervule  arising  near  the  middle  of  the  basal  half  of  the  wing;  cross  vein 
obsolete  excepting  at  its  extremities,  running  obliquely,  subparaUel  to  the  extreme 
lower  portion  of  the  outer  margin ;  internal  nervure  very  short,  running  by  an  upward 
curve  into  the  submedian;  cell  about  six  times  as  long  as  broad,  and  more  than  two- 
thirds  as  long  as  the  wing. 

Uind  wings  shaped  much  as  in  Achalarus,  but  more  uniformly  rounded;  the  outer 
margin  entire,  produced  in  the  submedian  region ;  the  whole  wing  scarcely  longer 
than  broad ;  the  hind  margin  is  broadly  angulated  at  the  submedian  nervure,  more 
strongly  in  the  male  than  in  the  female;  and  the  internal  margin  is  only  roundly  and 
gently  bent  at  the  tip  of  the  internal  nervure.  Costal,  precostal  and  subcostal  nerv- 
ures much  as  in  Achalarus,  but  the  costal  and  subcostal  not  completely  consolidated 
at  their  point  of  parting,  the  subcostal  forking  at  slightly  more  than  one-third  way  to 
the  margin  of  the  wing;  first  submedian  nervule  originating  as  far  before  the  sub- 
costal forking  as  its  second  branch  beyond  it;  the  cross  vein  entirely  obsolete,  its 
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position  ludicateil  ouly  by  the  sllglitest  possible  bend  in  tlio  sul)costal  nervure,  sorae- 
wbat  beyond  Its  fork;  other  veins  as  In  Achalarus,  but  the  Internal  nervure  slightly 
longer  than  there. 

The  scales  enclosed  in  the  costal  fold  of  the  male  Include  flagellate  chain-bristles  with 
elongated  links,  obspatnlate,  slender  androconia,  and  on  the  pavement  below  the  cos- 
tal vein  peg-like,  minute  androconia. 

Legs  2,3,  1,  tufted  as  in  .\clialarus ;  femora  2,  TTS;  til)iao  2,  3,  1 ;  tarsi  3,  2,  1 ;  fore 
and  hind  femora  of  equal  length,  the  middle  femora  nearly  half  as  long  again.  Fore 
tibiae  three-flfths  the  length  of  fore  femora,  half  as  long  as  the  middle  tibiae,  which 
are  nearly  as  long  as  the  middle  femora ;  hind  tibiae  as  long  as  hind  femora.  Leaf- 
like appeudage  of  fore  tibiae  long  and  slender,  originating  in  the  middle  of  the  outer 
two-thirds  of  the  tibia,  nearly  six  times  as  long  as  broad,  considerably  surpassing  the 
tip  of  the  joint,  slightly  arcuate,  tapering  delicately  throughout  its  length,  pointed  at 
tip ;  middle  and  hind  tibiae  furnished  at  tip  with  a  pair  of  long,  slender  spurs,  the  hind 
tibiae  with  a  similar  pair  just  beyond  the  middle.  Tarsal  joints  1,  2,  3,  5,  4,  the  apical 
scarcely  longer  than  the  penultimate  joint;  fore  tarsi  considerably  shorter  than  the 
middle,  two-thirds  the  length  of  the  hind  tarsi,  as  long  as  the  middle  femora;  all  with 
a  triple  row  of  delicate  spines,  the  apical  ones  of  each  joint  considerably  longer  than 
the  others;  basal  joint  as  long  as  the  rest  together;  second  joint  two-flfths  as  long  as 
the  basal  joint.  Claws  small,  very  slender,  tapering,  bent  at  right  angles  In  the 
middle;  pad  moderately  large,  roundish;  paronychia  apparently  aborted. 

L''pper  organ  of  male  abdominal  appendages  small,  not  compressed,  gently  arched, 
the  hooks  much  as  in  Eudamus ;  lateral  arms  forming  a  sheath  similar  to  that  of 
Achalarus,  reaching  about  to  the  middle  of  the  hooks.  Clasps  pretty  large,  broad, 
gently  convex,  at  least  twice  as  long  as  broad,  nearly  equal,  with  scarcely  more  mark 
of  the  upper  lobe  than  a  transverse,  deep  notch  or  incision  near  the  extremity  of  the 
upper  border,  the  apical  parting  of  the  clasp  being  full  and  upturned,  so  as  to  crowd 
upon  the  hinder  extremity  of  the  lobe. 

Egg.  Compact,  subglobular,  rather  broader  than  high,  the  sides  very  full  and  well 
rounded,  broadest  just  above  the  tjase,  the  base  flat,  rounded  at  the  edges,  the  upper 
portion  broadly  rounded,  the  extreme  summit  fiat;  furnished  with  a  moderate  number 
of  slight,  straight,  vertical  ribs,  extending  from  near  the  base  to  the  rim  of  the  sum- 
mit, where,  and  next  the  edge  of  the  summit  itself,  they  are  connected  by  three  ap- 
proximate, irregular  sets  of  nearly  as  elevated  cross  ridges ;  below,  the  egg  is 
traversed  also  by  very  frequent,  delicate  cross  lines,  at  regular  distances  apart. 
Micropyle  rosette  small,  consisting  of  five  or  six  oval  cells  surrounding  a  central 
circle,  and  themselves  surrounded  by  a  single  row  or  two  of  somewhat  irregularly  dis- 
posed, slightly  larger,  roundish  oval  cells,  all  bounded  by  very  delicate  lines. 

Caterpillar  at  birth.  Head  suborbicular,  higher  than  broad,  smooth,  the  two  lobes 
separated  by  a  moderately  deep  incision  above,  half  as  broad  again  as  the  body  when 
born.  First  tlioracic  segment  entirely  corneous,  the  upper  part,  above  the  spiracles, 
denser.  Rest  of  body  cylindrical,  uniform,  terminal  joint  broadly  rounded.  Der- 
mal appendages  long,  slender,  erect,  tapering  hairs,  scarcely  knobbed  at  tlie  tip,  seated 
on  warts  arranged  as  follows  :  a  supralateral  series,  scarcely  in  advance  of  the  middle 
on  the  thoracic,  anterior  on  the  abdominal  segments,  the  bristles  directed  a  little  in- 
ward; an  infralateral  series,  central  on  the  thoracic,  postero-central  on  the  abdominal 
segments,  the  bristles  directed  a  little  backward;  a  suprastigmatal  series  on  the  abdom- 
inal segments,  centrally  placed  ;  all  the  above  with  one  papilla  to  a  segment  in  each  row ; 
and  an  infrastigmatal  series,  also  one  to  a  segment,  and  centrally  placed  on  the  thoracic 
segments,  two  to  a  segment  on  the  abdominal  segments,  one  either  side  of  the  middle,  the 
hinder  a  little  lower  than  the  other.    Ilooklets  of  prolegs  forming  a  continuous  circle. 

Mature  caterpillar.  Head  subglobular,  the  front  aspect  showing  an  almost  com- 
plete circle  excepting  for  the  slight  indentation  at  the  summit  separating  the  two 
hemispheres;  less  than  half  as  high  again  as  deep,  of  nearly  equal  depth  in  the  lower 
half,  the  front  rapidly  receding  above  to  the  comparatively  shallow  summit,  poste- 
riorly truncate ;  collar  longer  than  usual,  narrower  than  usual,  being  scarcely  a  third 
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the  width  of  the  head ;  inner  frontal  triangle  reaching  the  centre  of  the  head,  fully 
half  as  higli  again  as  broad  at  the  base;  head  rugulose;  the  lower  portion  of  the  face 
with  striae  converging  as  usual  toward  the  mouth  parts;  the  whole  head  covered  with 
rather  sparse  and  rather  short,  simple  pile;  ocelli  as  in  Epargyreus,  excepting  that 
the  arcuation  of  the  anterior  ocelli  is  more  gentle  and  they  are  more  iuequidistant. 
Dorsal  shield  of  the  first  thoracic  segment  conspicuous,  equal,  roundly  truncate  shortly 
above  the  spiracles;  rest  of  body  plump  but  elongate,  largest  at  the  third  and  fourth 
abdominal  segments,  tapering  more  gently  in  front  than  behind,  but  rapidly  in  front  of 
the  second  thoracic  segment ;  the  last  segment  posteriorly  narrowed,  strongly  rounded ; 
abdominal  segments  divided  into  a  broad  anterior  section,  occupying  rather  less  than 
one-third  of  the  segment,  and  four  posterior  subequal  sections ;  surface  sprinliled 
rather  sparsely  with  minute,  cylindrical  papillae  scarcely  smaller  at  tip  tlian  at  base, 
considerably  higher  than  broad,  and  furnished  with  short,  apically  expandedbut  other- 
wise tapering  hyaline  bristles,  the  apical  expansion  more  than  equalling  the  base  of  the 
bristle ;  there  is  a  laterodorsal  series  of  minute  craterif  orm  annuli  situated  in  the  middle 
of  the  anterior  section  on  the  abdominal  segments,  in  the  anterior  lialf  of  the  dorsal 
shield  of  the  first  thoracic  segment  and  in  the  middle  of  the  three  or  four  subsections 
into  which  the  thoracic  segments  are  divided  ;  an  infralateral  series  of  similar  but  ex- 
ceedingly minute  annuli  in  the  same  position ;  on  the  second  thoracic  segment  the 
annuli  of  this  series  are  larger  than  elsewhere  aud  lie  at  the  upper  extremity  of  a 
large,  broad,  low,  wart-like  prominence,  bearing  in  its  centre  a  papilla  with  a  long 
bristle ;  an  infrastigmatal  series  on  the  abdominal  segments  situated  a  little  in  advance 
of  the  stigmata  but  on  the  first  abdominal  segment  directly  beneath  it  and  removed 
from  it  only  by  tlie  diameter  of  the  spiracle;  spiracles  pretty  large,  prominent,  cra- 
teriform,  broad,  oval;  legs  and  prolegs  as  in  Epargyreus. 

Chrysalis.  Prothorax  scarcely  more  separate  from  the  metathorax  than  from  the 
head,  with  the  latter  forming  a  rectangular  mass  only  slightly  narrower  than  themeso- 
thorax,  the  front  roundly  protuberant  in  the  middle  half,  it  and  all  other  protuberant 
parts  very  sparsely  pilose;  mesothorax  of  nearly  uniform  width  throughout,  but 
slightly  the  widest  at  the  basal  wing  tubercles,  which  are  double,  superior  and  inferior, 
but  bluntly  rounded  and  scarcely  marked  beyond  the  angulation  of  the  body  at  this 
point;  a  distinct  tubercle  in  the  middle  of  the  mandibular  plates;  prothoracic  spiracle 
with  a  distinct,  elevated  and  margined  posterior  lip,  almost  hemispherical,  outwardly 
just  within  the  lateral  limits  of  the  prothorax;  mesothorax  of  equal  length  and 
breadth;  beyond,  the  body  scarcely  enlarges  to  the  third  abdominal  segment,  beyond 
which  again  it  narrows  but  with  greater  rapidity  and  tapers  conically  to  the  cremas- 
ter,  interrupted  only  when  the  abdomen  is  extended  by  the  protrusion  of  the  mov- 
able segments ;  viewed  laterally  the  mesothorax  has  an  exceedingly  low  arcuation ;  the 
whole  body  is  furnished  with  rather  short,  distant  hairs  arising  from  minute,  scarcely 
perceptible  papillae.  Movable  abdominal  segments  ridged  much  as  in  Eudamus  but 
less  prominently.  Preanal  button  consisting  of  an  extremely  regular,  transverse, 
high,  C-shaped  ridge  open  toward  the  cremaster,  the  back  of  the  C  perfectly  straight, 
and  preceded  by  some  lumpy  tubercles  at  the  latero-ventral  corners ;  ninth  abdominal 
segment  with  a  rough,  transverse,  dorsal  ridge,  falling  off  rapidly  to  the  cremaster, 
which,  as  viewed  from  above,  is  triangular,  apically  rather  broadly  truncate  and 
toward  the  base  with  a  moderately  deep,  large,  triangular  depression ;  beneath  sulcate 
as  in  the  preceding  genera ;  viewed  laterally  it  is  nearly  straight  with  a  slight  arcua- 
tion and  of  nearly  uniform  size;  only  the  extreme  tip  is  armed  with  hooklets,  which 
are  unusually  long  and  slender,  but  otherwise  shaped  much  as_in  Eudamus. 

Thorybee  belongs  to  a  group  of  purely  American  forms  very  numerous 
within  the  tropics  ;  this  genus,  however,  is  best  developed  in  the  northern 
tropics  and  the  adjoining  temperate  zone,  and  in  the  former  region  is  per- 
haps limited  to  the  high  lands  alone,  though  Bates  brought  home  one 
species  from  Para.     It  extends  north  to  the  50th  degree  of  latitude  on 
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either  side  of  the  continent  and  in  the  interior  five  degrees  further.  In 
the  south  it  reaches  at  least  as  far  as  Guatemala,  although  apparently 
absent  from  the  Antilles.  Two  species  occur  in  New  England,  one  abun- 
dant everywhere,  the  other  found   in   the  southern  portions  only  and  rare. 

The  butterflies  are  above  the  medium  size  for  Ilesperidae,  with  very  broad, 
ample  wings  of  simple  form  and  of  a  dark  brown  color  ;  the  fore  wings  are 
flecked  with  small  or  very  small,  irregular,  white  spots,  mostly  scattered 
in  a  verv  irregular,  transverse  line  across  the  middle  of  the  wins:.  The 
hind  wings  are  crossed  beneath  by  two  rather  narrow,  parallel,  inconspicu- 
ous, darker  bands. 

They  are  single  or  double  brooded,  wintering  in  the  chrysalis  state. 
The  butterflies  frequent  meadows  and,  being  very  strong  bodied,  fly  with 
remarkable  dash  and  celerity.  They  are  exceedingly  numerous  in  individuals 
and  love  the  hottest  sunshine,  although  they  continue  on  the  wing  later  in 
the  day  than  most  buttei-flies.  In  repose  all  the  wings  are  equally  elevated. 
The  eggs,  which  hatch  in  a  few  days,  are  laid  singly  upon  the  under  side 
of  leaves  and  the  caterpillars  live  sluggishly  in  nests  made  much  after  the 
fashion  of  those  of  the  following  genus.  They  feed  on  leguminous  plants 
— principally  on  clover  and  Lespedeza. 

The  eggs  are  subglobular  and  furnished  with  a  moderate  number  of  slight 
vertical  ribs.  The  caterpillars  are  stouter  than  in  the  previous  genera,  form- 
ing a  passage  to  Thanaos,  with  a  very  strongly  constricted  collar  and  a 
large  head,  the  body  pale  with  a  few  indistinct,  longitudinal  bands.  The 
chrysalids  are  slenderer  than  in  the  preceding  genera,  but  rounded  as  there. 


EXCURSUS  L VI.— SOME  SINGULAR  THINGS  ABOUT  CATER- 
PILLARS. 


A  pensy  Aiit,  ri^ht  trig  anj  clean, 
Came  ae  day  whiJdiiig  o'er  the  greeu ; 
Where,  to  advance  her  pride,  she  8aw 
A  Caterpillar  moving  slaw. 

'Good  ev'u't  ye,  mistress  Ant,"  said  he; 

'How's  a'  at  liame?    I'm  blyth  to  s'ye." 
The  saucy  Ant  view'd  him"  with  scorn, 
Nor  wad  "civilities  return; 
But  gecking  up  her  head,  quoth  she, 

"Poor  animal  I    I  pity  thee ; 
WTia  scarce  can  claim  to  be  a  creature. 
But  some  experiment  of  Nature, 
Whase  silly  shape  displeas'd  her  eye, 
And  thus  unfinfsh'd  was  flung  bye. 
For  me,  I'm  made  with  better  grace. 
With  active  limbs,  and  lively  face; 
And  cleverly  can  move  witH  ease 
Frae  place  to  place  where'er  I  please ; 
Can  foot  a  minuet  or  jig, 
And  snoov't  like  ony  whirly-gig; 
Which  "ars  ray  jo  aft  grip  ray  hand, 
Till  his  heart  pitty-pattys,  and— 


But  laigh  ray  qualities  I  bring, 


.litici 


To  stand  up  clashing  with  a  thing, 
A  creeping  thing  the  like  of  thee. 
Not  worthy  of  a  farewell  t'ye." 
The  airy  Ant  syne  turned  awa, 
And  left  him  with  a  proud  gaffa. 
The  Caterpillar  was  struck  dumb, 
And  never  answer'd  her  a  mum : 
The  humble  reptile  fand  some  pain, 
Thus  to  be  banter'd  with  disdain. 

But  tent  ueist  time  the  Ant  came  by, 
The  worm  was  grown  a  Butterfly ; 
Transparent  were  his  wings  and  fair. 
Which  bare  him  flight'ring  through  the  air. 
Upon  a  flower  he  stapt  his  flight, 
And  thinking  on  his  former  slight, 
Thus  to  the  Ant  himself  addrest : 
"Pray,  Madam,  will  ye  please  to  rest? 
And  notice  what  I  now  advise: 
Inferiors  ne'er  too  much  despise, 
For  fortune  may  gi'e  sic  a  turn. 
To  raise  aboon  ye  what  ye  scorn: 
For  instance,  now  I  spread  my  wing 
In  air,  while  you're  a  creeping  thing." 
Allan  Ramsay.— The  Caterpillar  and  the  Ant. 


Some  one  has  said  that  it  is  the  unexpected  that  always  happens.     So, 
to  one  who  may  be  tolerably  familiar  with  the  structure  of  caterpillars, 


1428  THE  BUTTERFLIES  OF  NEW  ENGLAND. 

some  new  and  unexpected  feature  often  presents  itself  and  will  then  appear 
in  the  same  or  in  some  modified  form  through  a  long  series  of  different 
species.  Or  the  arrangement  or  disposition  of  parts  with  which  he  is  per- 
fectly familiar  may  suddenly  be  found  to  follow  certain  laws  which  he  can 
formulate  but  not  explain,  and  which  he  had  before  overlooked. 

One  of  the  most  fundamental  facts  in  the  structui-e  of  caterpillars,  as  of 
all  arthropods,  is  the  repetition  of  similar  parts  along  the  several  rings  of 
which  the  body  is  composed.  But  there  are  in  caterpillars,  at  least,  two 
disturbing  elements  which  modify  this  law  ;  one,  considering  that  the  meta- 
morphoses of  insects  are  conceded  to  be  an  acquired  characteristic,  is  readily 
explained,  and  that  is  the  difference  between  the  structures  found  on  the 
thoracic  and  the  abdominal  segments.  Thus,  on  account  of  the  develop- 
ment of  the  future  wings,  the  spiracles  of  the  seconti  and  third  thoracic 
segments  are  omitted,  and  the  legs  found  upon  the  thoracic  and  abdominal 
segments  are  very  different  in  character,  those  of  the  abdominal  segments 
being  a  temporary  expedient  for  the  long  trailing  abdomen,  while  those  of 
the  thoracic  segments  are  more  highly  developed.  But  these  exceptions, 
which  have  a  direct  relation  to  the  future  needs  of  the  animal,  cannot  explain 
certain  other  features  which  show  similar  differences.  In  general  terms, 
the  entire  surface  structure  of  the  upper  part  of  the  animal  is  j^ractically 
identical  on  the  thoracic  and  abdominal  segments,  but  there  are  certain 
differences  which  appear,  to  which  no  explanation  is  readily  given. 

For  instance  :  By  the  transverse  creases  which  simulate  the  incisures 
between  the  segments,  each  segment  is  ordinarily  divided  into  two  or  more 
transverse  sections.  Now  these  sections,  at  least  when  there  are  more  than  one 
or  two,  invariably  differ  upon  the  thoracic  and  abdominal  segments,  the  ab- 
dominal segments  having  a  system  of  their  own,  distinct  from  that  of  the  tho- 
racic. The  first  thoracic  segment,  indeed,  is  the  subject  of  great  specialization 
and  differentiation,  and  often  differs  widely  in  its  divisions,  as  also  in  the  ap- 
pendages it  bears,  from  the  other  thoracic  segments  ;  but  this  is  not  true,  or  is 
true  in  an  extremely  limited  sense,  as  regards  the  other  thoracic  segments, 
which  to  all  practical  purposes  are  identical  in  general  appearance  with  the  ab- 
dominal and  would  seem  to  have  much  the  same  office  to  fill.  Yet,  if  we 
examine  carefully  the  dermal  appendages  of  these  segments,  we  shall  note 
some  curious  features  distinguishing  them  from  those  of  the  abdominal 
segments.  Thus,  the  spines,  bristles,  filaments,  or  other  special  develop- 
ments of  the  skin,  are  ranged  in  most  caterpillars  of  butterflies  in  longitu- 
dinal rows  when  they  have  any  regular  disposition  whatever.  There  may 
be  one  or  two  or  more  upon  each  segment  in  a  single  row  ;  all  the  spines 
of  one  row  will  be  found  at  corresponding  points  of  the  different  segments, 
either  on  the  middle  or  back  or  front,  as  the  case  may  be.  Yet  with  scarcely 
an  exception  among  the  caterpillars  of  butterflies,  those  series  which  extend 
along  the  abdominal  segments  will  either  stop  altogether  at  the  thoracic 
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segments  or  sliglitly  change  their  direetion  at  this  point,  so  that  often  we 
may  readily  distingui,<ii  the  thoracic  from  the  abdominal  segments  without 
looking  at  those  parts  which  characterize  them  distinctively,  such  as  the 
legs  or  spiracles.  Thus,  even  in  the  mere  disposition  of  the  spines  along 
a  caterpillar's  back,  the  future  separation  of  the  thorax  and  abdomen  is 
foreshadowed.  This  is  wholly  independent  of  the  larger  amount  of  space 
upon  the  thoracic  tract  due  to  tiie  absence  of  spiracles ;  for,  when 
the  ■;[)ines  are  well  developed  on  the  first  thoracic  segment,  whicii  bears  an 
unusually  large  spiracle,  they  are  aligned  with  those  of  the  otJier  thoracic 
segments  and  not  with  those  of  the  abdominal  segments. 

This,  like  the  absence  of  spiracles  from  the  second  and  third  thoracic 
segments,  might  be  explained  on  the  theory  that  the  transformations  of  the 
insects  are  an  acquired  characteristic,  a  development  backward  from  the 
imago.  But  tiiis  will  not  explain  another  peculiarity  which  one  observes 
in  the  general  arrangement  of  the  spines  and  other  dermal  appendages  on 
the  back  of  caterpillai-s.  a  feature  which  is  extremely  common,  though 
perhaps  not  imiversal,  with  all  vermiform  creatures.  I  refer  to  what  might 
be  called  the  polar  or  antithetic  arrangement  of  these  appendages,  which 
shows  itself  in  a  multitude  of  ways.  As  a  general  rule  the  hairs,  spines, 
filaments,  or  what  not,  are  highly  developed  upon  the  thoracic  seg- 
ments, sometimes  increasingly  so  from  the  hindmost  forward,  the  series 
culminating  in  lofty  bristles  or  long  appendages  upon  the  first  thoracic  seg- 
ment. When  this  occurs,  it  is  an  almost  invariable  rule  that  a  similar  but 
reversed  arrangement  and  extension  of  the  same  class  of  appendages  is 
found  upon  the  terminal  abdominal  segments.  Or,  if,  as  is  frequently  the 
case,  the  second  or  third  thoracic  segment  is  independently  enlarged  or  its 
armature  specially  magnified,  a  similar  but  generally  lesser  development 
will  be  found  to  occm-  on  one  of  the  preterminal,  though  not  the  terminal, 
abdominal  segments.  A  case  in  point  is  easily  seen  in  the  caterpillars  of  the 
genus  Basilarchia,  where  the  second  and  third  thoracic  segments  are  mam- 
railate  and  the  second  is  crowned  by  a  pair  of  stout,  thorny  tubercles.  So, 
too,  in  a  less  degree,  the  seventh  and  eighth  abdominal  segments  ai'e  slight- 
ly hunched  and  the  corresponding  tubercles  at  that  point  are  noticeably 
enlarged,  especially  on  the  eighth  segment. 

Many  other  similar  features  might  be  pointed  out  even  among  the  limited 
series  of  our  own  caterpillars,  as  in  all  tlie  young  Papilioninae,  and  this  sym- 
metrical polarity  seems  (juite  akin  to  that  which  we  have  pointed  out  in  the 
markings  of  the  wings  of  butterflies,  where  corresponding  ocelli  are  found 
upon  the  wings  in  antithetic  positions  as  related  to  the  vein  structure 
beneath.  Another  instance  of  this  polarity  is  seen  in  many  of  the  cater- 
pillars of  the  Satyrinae,  in  all  of  which  the  terminal  segment  ends  in  a 
fork  of  greater  or  less  dimensions,  in  some  instances  taking  the  form  of 
a  long,  pointed  spine  on   either  side,   directed   backward.     When  this  is 
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the  case,  and  especially  when  it  is  most  developed,  the  head  also  is 
crowned  with  a  similar  pair  of  pointed  spines,  and  at  rest  the  head  is  bent 
downward,  so  that  these  spines  are  thrown  forward  and  the  body  ends  at 
each  extremity  in  a  jiair  of  long  pointed  spines.  In  this  instance,  at  least, 
a  purpose  might  be  seen  m  such  an  armature,  for  it  would  appear  as  if  the 
head  bearing  these  long  pointed  spines  would  present  a  formidable  appear- 
ance to  some  of  its  enemies,  especially  as  it  is  able  to  present  these  organs 
at  any  point  with  great  force  and  rapidity  ;  if  an  enemy,  alarmed  at  the 
front  aspect,  sought  to  assail  the  creature  in  the  rear  and  were  to  find  a 
similar  pair  of  spines,  it  might  well  be  conceived  that  he  would  presume 
that  these  also  could  be  used  with  equal  offensiveness.  Possibly  this  will 
explain  many  other  cases. 

If  we  examine  the  arrangement  of  the  spiracles  upon  the  sides  of  the 
body,  we  shall  find  that  the  first  thoracic  and  the  last  abdominal  pair  are 
invariably  much  larger  than  the  others,  which  are  equal  among  themselves. 
The  explanation  of  this  is  easy.  The  respiratory  tube  of  each  has  to  feed 
a  very  much  larger  field,  the  head  and  second  thoracic  segments  being  fed 
by  the  tubes  finding  their  outlet  at  the  first  thoracic  segment,  and  several 
of  the  hinder  abdominal  segments  of  the  body  being  equally  dependent 
upon  that  of  the  eighth  abdominal  segment.  The  spiracle  of  the  first 
thoracic  segment  is  also  situated  on  a  higher  level  than  the  ordinary  ab- 
dominal spiracle,  and  this  is  a  consequence,  in  jjart  at  least,  of  the  ordi- 
narily smaller  size  of  this  segment ;  yet  it  is  also  true  in  those  forms  in 
which  the  first  thoracic  segment  is  greatly  enlarged.  But  what  is  cu- 
rious is  that  in  certain  groups,  the  Lycaeninae,  in  particular,  and  the 
Hesperidae  to  a  less  extent,  the  spiracle  of  the  eighth  abdominal  seg- 
ment is  also  situated  at  a  considerably  higher  level  than  those  of  the  other 
abdominal  segments.  This  seems  another  instance  of  the  polar  arrange- 
ments of  parts  to  which  we  have  alluded,  but  the  explanation  here  is  less 
obvious,  since  it  is  a  characteristic  only  of  certain  groups,  and  even  here 
is  not  invariable  ;  for  in  the  caterpillar  of  Feniseca,  one  of  the  Lycaeninae, 
the  eighth  abdominal  spiracle  is  quite  on  a  level  with  those  in  advance  of 
it,  just  as  it  is  in  the  bulk  of  butterfly  caterpillars.  The  only  reason  for 
this  elevated  position  in  these  cases  would  seem  to  be  the  particular  form 
of  the  termination  of  the  body,  for  in  all  the  Lycaeninae,  excepting 
Feniseca,  and  in  all  the  Hesperidae  in  which  this  occurs,  we  find  a  flattened 
subonisciform  shape,  one  which,  indeed,  throws  the  spiracles  of  all  the 
abdominal  segments  a  little  higher  relatively  to  the  base  of  the  body  than 
is  common  among  caterpillars  in  general. 

Besides  the  spines,  filaments,  bristles,  etc.,  which  form  so  noticeable  and 
common  a  feature  among  butterfly  caterpillars,  there  is  another  still  more 
common  and  of  a  very  similar  nature  ;  that  is,  the  short  hairs  or  pile  with 
which  the  body  is  provided,  always   supported  by  little  papillae   and  dis- 
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tril)ut(.'il  with  great  ri'gularitv.  iu  wliich  a  transversic  is  more  often  seen 
than  a  longitudinal  direction,  t^onietinies  dispersed  indiscriminately  all  over 
the  body.  ^\'lK■n  a  transverse  arrangement  olitaiiis,  it  is  usually  related 
closely  to  tiie  sections  into  wliicii  the  segments  arc  di\ided.  The  use  of 
this  clothing  for  the  body  is  tolerably  clear,  since  this  pile  must  prevent 
the  too  rapid  evaporation  of  tlie  heat  fron)  tiie  surface  of  the  body  ;  for,  al- 
though caterpillars  would  be  classed  among  the  cold-blooded  animals, 
they  nevertiielcss  have  an  internal  heat  above  that  of  the  surrounding  at- 
mosphere, wliich  originates  from  tlie  activities  of  the  organs  and  the  re- 
spiratory function,  and  wliich  they  would  lose  more  rajiidly  but  for  this 
investing  pile. 

But  there  are  two  other  series  of  structures,  always  arranged  in  longitu- 
dinal rows,  the  use  of  which  is  wholly  unknown.  One  of  these  is  a  universal 
characteristic  of  all  caterpillars  in  their  earliest  stage,  excepting  probably 
the  larger  part  of  the  highest  family,  and  is  common  to  the  later  stages  of 
some  ot'  the  lower  families  ;  and  that  is  the  special  papilla-mounted  bristles 
which  are  fui'nished  witli  an  expanded  trumpet-mouthed  tip  and  are  the 
ducts  leading  from  glands  at  their  base  which  secrete  a  transparent  fluid, 
wliich,  after  secretion,  is  borne  in  a  little  globide  in  the  mouth  of  the 
trumpet,  and  sometimes  kept  in  its  place  by  a  few  microscopic  bristles 
which  surround  its  rim.  That  these  have  some  protective  function  is 
highly  probable,  l)ut  what  its  nature  may  be  or  how  it  acts,  is  quite  un- 
known. That  they  may  be  odoriferous  seems  highly  improbable,  for, 
though  we  can  easily  conceive  that  their  insect  enemies  might  perceive  an 
odor  from  them,  did  such  exist,  which  would  be  imperceptible  to  our  senses 
(as  we  have  the  best  reason  for  believing  is  the  case  with  minute  odorifer- 
ous organs  of  the  perfect  insect),  yet  we  have  not  a  particle  of  evidence  to 
this  effect,  since  in  not  a  single  instance  have  we  been  able  to  perceive  any 
odor  whatever  from  them.  In  the  case  of  the  organs  of  the  mature  forms, 
we  conclude  them  to  be  odoriferous  because  in  a  few  instances  we  can  per- 
ceive an  odor,  and  may  fairly  argue  that  entirely  similar  structures  in 
others  from  which  we  can  perceive  no  odor  give  off,  nevertheless,  some  scent. 
Such  evidence  is  absolutely  wanting  with  regard  to  the  present  structures, 
and  their  use  is  therefore  a  subject  for  research.  On  experimenting,  how- 
ever, with  some  of  the  caterpillars  of  Pierinae  which  bear  them  when  full 
grown,  I  have  found  the  globule  at  the  summit  to  be  visibly  increased 
when  the  creature  was  disturbed. 

There  is  still  another  structure  only  recently  made  known,  the  purpose 
of  which  is  obscure.  These  are  the  crateriform,  chitinous  annuli,  which 
are  ranged  in  longitudinal  rows  along  the  abdominal  and  sometimes  the 
thoracic  segments.  They  are  found  only  in  certain  groups,  but  appear  to 
be  a  universal  characteristic  of  the  earliest  stage  of  the  Lycaenidae,  and 
have  the  appearance  of  spiracles,  only  they  are  ordinarily  quite  circular, 
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while  spiracles  are  ordinarily  oval,  and  they  present  no  opening  in  the 
centre,  but  only,  as  far  as  I  have  been  able  to  observe,  a  simple  pit  of 
more  delicate  structure  than  the  chitinous  annulus  itself.  They  are  found 
also  in  some  Hesperidae  in  their  earliest  stage  and  sometimes  also  throughout 
life.  But  for  the  tenuous  structure  of  the  pit  in  the  centre,  they  would  have 
all  the  appearance  of  suppressed  spines,  and,  indeed,  the  central  pit  seems 
sometimes  to  be  wanting,  and  we  have  simply  a  shining  lenticle,  similar  to 
those  which  are  so  common  in  the  Papilioninae.  But  whether  they  should 
be  looked  upon  as  structures  on  their  waj^  to  some  use,  or  as  effete  struc- 
tures, degenerated  spines  so  to  say,  we  have  no  facts  at  present  to  show, 
and  an  explanation  of  their  purpose  is  still  to  be  sought. 

The  discussion  of  these  odd  structures  and  curious  arrangements  of  parts 
in  caterpillars  may  already  have  been  extended  to  sufficient  length,  but  I 
should  like  to  draw  a  moment's  attention  to  two  other  special  points  in  the 
structure  of  caterpillars  which  are  still  enigmas.  One  is  the  purpose  or 
cause  of  the  excessively  constricted  neck  of  caterpillars  of  the  Hesperidae, 
a  universal  characteristic  and  one  that  is  widely  different  from  the  frequent 
enlargement  of  this  segment,  as  we  find  it  in  the  Papilioninae,  and  to  a 
much  greater  extent  in  the  Lycaeniuae.  Another  is  the  curious  swollen 
vescicle  which  hangs  like  a  bag,  a  blunt,  conical  or  transverse  structure 
below  the  first  thoracic  segment  in  advance  of  the  legs.  Various  sugffes- 
tions  have  been  made  with  regard  to  this.  It  is  a  very  common  occur- 
rence, perhaps  not  universal,  with  caterpillars,  Ijut  very  much  more  highly 
developed  in  some  than  in  others.  In  those  in  which  it  is  most  highly  de- 
veloped, we  have  found  no  habit  or  jieculiarity  which  would  explain  its 
purpose.  It  is  ordinarily  covered  with  gritty  tubercles  of  a  special  struc- 
ture, but  as  far  as  I  have  been  able  to  see,  contains  no  openings  whatever. 
Many  other  singular  things  about  caterpillars  needing  explanation  could 
be  given,  especially  as  regards  their  coloring,  but  these  will  suffice  to 
show  that  there  is  yet  a  wide  field  open,  even  among  our  commonest  forms. 


THORYBES  BATHYLLUS.— The  southern  cloudy- wing. 

[White  spotted  tailed  skipper  (Mayuard).] 

Papilio  bathyllus    Smith-Abb.,  Lep.    ius.  (188C) ;— Mayii.,  Butt.  N.  Eugl.,  53,  pi.  7,  figs. 

Geo.,  i :  43-44,  pi.  22(1797);— Abb.,  Draw.  lus.  75,  75a  (1886). 

Geo.  Br.  Mus.,  xvi ;  47,  pi.  173  (ca.  18(10).  J^thUUi  bathyllus    Biitl.,  Eutom.  luoiithl. 

Qoniloha    bathyllus    Westw.-Hew.,   Geu.  inag.,  vii:  57  (1870). 

diurn.  Lep., ii:  514,  534  (1852) ;— Lucas,  Sagra  Thoryhes  bathyllus  ScuAd.,  Syst.  rev.  Am. 

Hist.  nat.  de  Cuba,  638-639  (1857).  butt.,  50  (1872). 

Eesperia  bathyllus   Morr.,   Syn.  Lep.   N.  Papilio Abb.,  Draw.  Iiis.   Geo.,  Br. 

Amer.,  106  (1862).  Mus.,  vi :  70,  figs.  94-95  (ca.  ISOO). 

Eudamus  bathyllus  Herr.-Schaell".,  Prodr. 

syst.  Lep.,  iii:  67  (1868);— French,  Rep.  ius.  Figured  also  by  Glover,  111.  N.  A.  Lep.,  pi. 

III.,  vii:  162  (1878);  Butt.  east.  U.  S.,  369-370  29,  fig.  11;  pi.  B.figs.  22,  23,  ined. 
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Und  trunkeii  frleitct 
Der  Schmetterliug  vom  aeijiieii  Blutcii|ifiili!e. 

Llngg. — Mittarjszauber. 

Hoy-day,  what  a  sweep  of  vanity  comes  this  way  1 
They  dance! 

Shakespeare.— TuHo?!  of  Athena, 

Imago  (17  :  18).  Head  covered  above  with  tjlackisli  purple  and  dark  Ijrowu  scales 
and  brownish  olivaceous  hairs,  mingled  with  a  few  pale  ones;  tuft  on  outer  side  of 
the  antennae  black ;  beneath  pale  dirty  yellow,  extending  as  a  narrow  rim  behind  the 
eyes,  nearly  to  the  antennae  and  mingled  above  with  brownish  scales.  Palpi  pale  sil- 
very gray  on  the  basal  half,  with  a  few  dark  fuliginous  brown  scales  which  gain  the 
ascendency  on  the  apical  half,  especially  in  the  middle,  and  grow  darker  toward  the 
tip ;  blackish  bristly  liairs  arc  found  on  the  exterior  half  of  the  palpi  and  the  apical 
joint  resembles  the  parts  al)out  it.  Antennae  blackish  purplisli  above,  the  whole  stalk, 
excepting  next  the  base,  pretty  heavily  flecked  with  the  silvery  gray  or  nacreous  tints 
which  occupy  the  rest  of  the  antennae,  excepting  the  blackish  apical  halves  of  the 
joints  on  the  anterior  face;  tlie  anterior  surface  of  the  crook  and  the  extremity  of  the 
club  is  naked  and  varies  in  color  from  fusco-castaneous  to  blackish. 

Thorax  above  and  beneath  covered  with  dark  brown  hairs  witli  occasional,  intermin- 
gled, yellow  and  pale  brown  ones.  Legs  dark  brown  with  purplish  reflections,  incon- 
spicuously flecked  above  and  externally  with  yellowish  or  pale  scales,  the  inside  of 
the  tibiae  and  tarsi  and  the  under  edge  of  the  inner  surface  of  the  femora  clay  brown, 
or  excepting  on  the  tarsi  sometimes  paler;  the  tibiae  and  joints  of  the  tarsi  are  Incon- 
spicuously tipped  with  the  same;  the  fringes  of  the  femora  are  dark  gray  from  an 
admixture  of  brown  and  yellow  hairs ;  leaf -like  appendages  of  fore  tibiae  glistening 
brownish  yellow ;  spurs  dusky,  flecked  with  pale  yellowish  and  tipped  with  dark  reddish ; 
spines  dark  reddish;  claws  the  same  at  base,  the  apical  half  blackish;  pad  blackish 
brown. 

Wings  above  very  dark  rich  brown,  usually  with  an  olivaceo-purplish  tinge,  but 
on  the  apical  third  becoming  gradually  more  or  less  considerably,  though  never  greatly, 
flecked  witli  dull  yellowish  scales  which  impart  to  it  a  grayish  hue.  Fore  wings  with 
a  narrow,  mesial  series  of  live  disconnected  white  or  silvery  spots,  all  but  the  middle 
cue  of  which  are  found  in  a  line  drawn  from  the  middle  or  scarcely  beyond  the  middle 
of  the  costal  margin  to  the  extremity  of  the  sulimedian  nervure;  the  middle  one 
occurs  in  the  upper  median  interspace,  is  subquadrate  and  its  interior  border  is  gener- 
ally on  a  line  with  the  exterior  borders  of  the  others ;  the  uppermost,  above  the  sub- 
costal nervure,  is  generally  double  and  about  as  long  as  broad ;  that  in  the  cell 
traverses  it  and  forms  a  narrow,  transverse  stripe,  or  is  more  frequently  hour-glass 
shaped  or  broken  into  two  triangular  patches,  their  apices  scarcely  separate,  oris  even 
wholly  obsolete,  although  tliis  is  rare ;  that  in  the  lower  median  interspace  is  a  nearly 
equal,  transversely  oblique  stripe,  occasionally  hour-glass  shaped,  generally  fully 
twice  as  long  as  broad ;  the  lowest  is  transverse,  triangular,  depending  at  riglit  angles 
from  the  lowest  median  nervule  beyond  the  middle  of  the  outer  half  and  extend- 
ing across  half  the  interspace;  occasionally  there  is  a  minute,  white  spot  resting 
on  the  middle  of  the  upper  median  nervule ;  depending  from  the  middle  of  the  outer 
two-flfths  of  the  costal  margin,  and  almost  at  right  angles  to  it  is  a  scarcely  arcuate, 
almost  equal  series  of  three  or  four  closely  connected  white  spots,  the  lowermost  a 
little  smaller  than  the  others  and  inclined  to  be  removed  further  tow-ard  the  tip ;  the 
transverse  series  is  about  twice  as  long  as  broad,  terminating  at  the  next  to  the  lowest 
subcostal  nervule,  ne.xt  the  lower  edge  of  which  still  further  toward  the  outer  margin, 
a  white  or  silvery  dot  is  rarely  seen.  Outer  margin  jindistinctly  and  narrowly  edged 
with  a  black  line.  Fringe  brownish  yellow,  somewhat  infuscated  above,  paler  below, 
the  basal  fourth  dusky,  but  overlaid  by  pale  hoary  scales  and  tlie  whole  interrupted 
aljruptly  but  not  broadly  with  very  dark  or  griseous  brown  at  the  nervure  tips.  Hind 
wings  narrowly  blackish  next  the  outer  margin;  fringe  nearly  uniform,  pale  brownish 
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yellow,  darker  nest  the  anal  angle,  rather  broatlly  interrupted,  but  only  on  the  basal 
third,  by  dark  brown  scales  at  the  nervure  tips. 

Beneath  of  the  same  general  color  as  above.  Fore  wings  with  the  spots  of  the  upper 
surface  exactly  repeated,  the  apex  more  or  less  extensively  powdered  with  white  or 
pale  lilac  scales,  giving  this  portion  of  the  wing  a  more  or  less  decided  hoary  tinge  or 
rosaceous  bloom,  which,  when  most  conspicuous,  brings  into  relief  a  short,  slender, 
dusky,  transverse  striga,  just  beyond  and  below  the  outer  costal  spots,  bent  at  right 
angles  on  the  lowest  subcostal  nervule,  and  crossing  the  interspaces  on  either  side  of  it ; 
the  inner  border  is  pale  or  yellowish  as  far  as  the  submedian  nervure ;  outer  margin 
narrowly  and  indistinctly  marked  with  a  black  line;  fringe  much  as  above,  but  with 
rather  more  distinct  markings.  Hitid  loimjs  traversed,  above  the  submedian  nervure, 
by  two  distant,  equal,  not  very  broad  nor  conspicuous,  arcuate,  and  a  little  sinuate, 
dusky,  transverse  bands,  generally  darker  at  their  edges  than  elsewhere,  subparallel  to 
each  other  and  to  the  outer  margin ;  the  exterior  edge  of  the  inner  band  crosses  the  last 
divarication  of  the  median  and  subcostal  nervures ;  at  the  upper  subcostal  nervule  it 
is  broken  and  forked,  and  is  represented  in  the  interspace  above  by  two  subquadrate 
patches,  the  outer  the  larger,  its  interior  edge  crossing  the  middle  of  the  interspace, 
the  inner  in  the  middle  of  the  basal  half  of  the  same;  the  outer  band  crosses  the 
■wing  midway  between  the  inner  band  and  the  outer  border;  it  is  generally  a  little 
broader  at  its  lower  extremity — about  half  the  width  of  the  cell — and  is  more  irreg- 
ular in  outline  than  the  inner  band,  often  changing  its  course  in  every  interspace; 
the  wing  is  besprinkled  with  white  or  pale  lilac  scales,  usually  infrequent,  sometimes 
wanting  within  the  outer  band,  generally  present,  however,  along  the  inner  border, 
and  making  the  wing  conspicuously  hoary  beyond  the  outer  band,  or  at  least  in  the 
outer  half  of  the  space  beyond  it,  sometimes  edging  the  exterior  limit  of  the  band 
in  the  lower  half  of  the  wing;  outer  margin  delicately  edged  with  a  black  line; 
fringe  much  as  on  the  upper  surface,  but  usually  more  inf uscated  below  the  median  area. 

Abdomen  of  the  general  color  of  the  wings,  flecked  sparsely  above,  rather  abundantly 
below,  with  pale,  dull  yellow  scales,  the  apex  of  the  scale  at  the  extreme  tip  of  body 
of  the  same  tint.  Upper  organ  of  male  appendages  (35  :  38)  having  the  hooks  as  long 
as  the  centrum,  widely  separated,  but  parallel  and  straight,  the  apex  a  little  curved 
downward ;  lateral  arms  scarcely  reaching  the  middle  of  the  hooks ;  clasps  fully  two  and 
one-half  times  longer  than  broad,  the  basal  two-thirds  equal,  with  a  slight,  broad, 
angular  elevation  at  the  middle  of  the  upper  edge ;  upper  lobe  marked  only  by  an 
incision  half  across  the  blades,  curving  a  little  toward  the  base  ;  beyond  this  the  clasp 
tapers  rapidly  to  a  bluntly  angulated  extremity. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Smallest. 

Average. 

Largest. 

Smallest. 

16.75 
9.75 
7. 
4.3 

Average. 

Largest. 

Length  of  fore  wings 

20. 
11.73 
10. 
5.75 

035 

antennae 

JO 

hind  tibiae  and  tarsi .... 
fore  tibiae  and  tarsi.... 

10.75 
5.75 

Described  from  16  ?  . 

Egg  (66  :  0).  As  represented  in  the  figure  by  Mrs.  Peart,  the  egg  is  slightly  broader 
than  high,  with  about  fourteen  or  fifteen  slender,  slight,  vertical  ribs  and  the  cross 
lines  so  frequent  as  to  break  the  surface  into  cells  seven  or  eight  times  broader  than 
high.  Apparently  it  diflers  from  that  of  T.  pylades  in  being  more  oblate  and  with 
fuller  sides. 

Caterpillar.  Last  star/ e  (76:  32).  Head  (80:  6)  black,  minutely  scabrous,  covered 
with  a  dense  pile  of  golden  brown  or  tawny  hairs  with  a  few  intermingled  black  ones, 
the  median  suture  rather  deeply  impressed  above.  Ocelli,  jaws  and  antennae  all 
piceous,  as  well  as  the  neck. 

Body  dull  mahogany  brown  tinged  with  luteo-olivaceous,  profusely  sprinkled  with 
dirty,  pallid  wartlets,  each  giving  rise  to  a  very  short,  scarcely  tapering,  minutely 
clubbed  hair,  generally  luteous,  often  black  or  black  tipped,  the  black  ones  most  abun- 
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daut  iu  the  posterior  part  of  the  body.  There  is  a  very  faint  and  narrow,  duslcy,  dorsal 
line,  and  a  faint  infralateral  line  scarcely  lighter  tlian  the  ground.  Dorsal  shield  of 
first  thoracic  segment  dull  black,  the  softer  integument  in  front  and  behind  it  pallid, 
■with  no  sign  of  any  brighter  tint.  Spiracles  black.  Legs  black.  Prolegs  color  of 
body.     Length  of  body,  23  mm. ;  breadth  of  same,  4.5  mm. ;  breadth  of  head,  4.5  mm. 

It  differs  from  T.  pylades  in  its  generally  darker  color,  in  the  color  of  the  soft  integu- 
ment of  tlie  first  thoracic  segment,  and  .appears  also  to  be  more  scabrous. 

Chrysalis  (85:24).  Dull  greenish  brown,  the  eyes  and  appendages  with  the 
posterior  edges  of  the  abdominal  segments,  the  basal  wing  tubercles  and  the  veins  of 
the  wings  marked  with  fuscous  brown ;  a  few  dots  of  the  same  along  the  posterior 
margin  of  the  wing-cases.  It  is  stouter  bodied  than  T.  pylades.  Length,  23  mm. ; 
height,  7.5  mm.     After  a  colored  drawing  by  Abbot. 

Distribution  (27 :  7).  This  butterfly  is  a  member  of  the  Carolinian 
fauna,  where  it  seems  to  be  an  abundant  species  everywhere  on  the  sea- 
board as  far  west  as  Texas  (Belfrage,  Aaron),  beyond  which  I  have  seen 
specimens  from  Mazatlan  (H.  Edwards)  and  Costa  Eica.  It  does  not 
appear  to  have  been  taken  in  Florida  farther  south  than  the  St.  John's 
River,  and  it  was  not  found  by  Grote  at  Demopolis,  Ala.,  though 
mentioned  by  Gosse  from  that  state.  In  the  Mississippi  valley  it  extends 
to  northern  Illinois  (Worthington),  Ogle  Co.  (Allen),  Wisconsin  abun- 
dant (Hoy),  Ames,  lo.  (Osborn),  eastern  Kansas  (Snow)  and  Fort  Nio- 
brara, Neb.  (Carpenter),  as  well  as  west  to  New  Mexico  (Snow).  Along 
the  Atlantic  coast  it  passes  a  considerable  distance  into  the  Alleghanian 
faima,  although  nowhere  common,  having  been  found  in  West  Virginia 
(Edwards),  Maryland  (Wiedemeyer),  New  Jersey  (Andrews)  and  New 
York  (Lintner). 

In  New  England  it  has  only  been  taken  in  the  Connecticut  valley, 
where  it  was  first  obtained  at  Springfield  (Emery)  afterwards  at  Sunder- 
land and  South  Hadley  (Sprague),  Mt.  Tom  (^Morrison)  and  Granby, 
Mass.  (Scudder),  and  in  New  Britain,  Conn.  (Hulbert). 

Food  plant.  Smith  and  Abbot  figure  this  species  on  Rhynchosia 
tomentosa  Torr.  and  Gray,  and  Abbot  says  it  feeds  on  wild  bean.  Dr. 
Chapman  has  found  it  on  other  herbaceous  Leguminosae,  as  Tephrosia 
ambigua  Chapm.,  Centrosema  virginianum  Benth.,  and  ?  Lespedeza  hirta 
Ell.  Doubtless  its  habits  are  nearly  identical  with  those  of  the  following 
species. 

Life  history.  Data  for  establishing  a  history  of  the  species  are  very 
meagre  and  mostly  due  to  Abbot.  Apparently  it  is  at  least  double 
brooded  and  passes  the  winter  in  a  chrysalis  state.  The  earliest  brood  of 
butterflies  appears  in  April  (April  18,  9,  S.  Car.,  Atkinson);  cater- 
pillars from  their  eggs  become  fully  developed  between  the  middle  of  Jime 
and  the  end  of  July,  and  after  passing  about  eleven  days  in  the  chrysalis, 
appear  again  on  the  wing.  Abbot  reared  the  butterfly  on  June  24th,  July 
2nd,  and  August  5th.     Captures  that  I  have  seen  were  in  August. 

In  the  north  the  data  are  very  imperfect ;  all  the  specimens  I  have  seen 
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or  heard  of  were  taken  in  the  first  half  of  July,  excepting  that  Mr.  Emery 
took  one  in  June.  Apparently  there  is  only  a  single  brood,  for  a  caterpillar, 
evidently  from  a  July  egg,  became  full  grown  very  late  in  the  season,  and 
not  having  changed  to  chrysalis  by  the  middle  of  October,  was  then  placed 
in  the  cold  storage  house,  but  did  not  survive  the  winter,  nialdng  it  more 
apparent  tliat  the  winter  is  passed  in  chrysalis. 

Desiderata.  So  little  is  definitely  known  concerning  the  distribution 
of  this  butterfly,  away  from  the  southern  Atlantic  states,  and  of  the  de- 
tails of  its  history,  while  all  else  is  wholly  unknown,  that  every  fact  is  of 
importance.  Care,  however,  should  be  taken  that  the  insectMs  not  con- 
founded with  its  congener. 


LIST  OF  ILLUSTBATIONS. 

General. 
PI.  27,  fig.  7.    Distribution  in  North  America. 

PI.  66,  fig.  9.    Colored. 

Caterpillar, 
PI.  76,  fig.  32.    Mature  caterpillar. 

80 :  6.    Front  view  of  head,  in  stage  v. 


-THORYBES  BATHYLLUS. 

Clirysalia. 
PI.  85,  fig.  24.     Chrysalis. 
Imago. 
PI.  17,  fig.  18.    Both  surfaces. 

35 :  38.    Male  abdominal  appendages. 


THORYBES  PTLADES.— The  northern  cloudy-wing. 

[Dark  brown  tailed  skipper  (Maynard).] 


Eudanuis pylades  Seudd.,  Proc.  Bost.  soc. 
nat.  hist.,  xiii:  207  (1870) ;— Fern.,  Butt.  Me., 
106,  fig.  35  (1884) ;— French,  Butt.  east.  U.  S. 
368-369,  fig.  88  (1886) ;— Mayn.,  Butt.  N.  Engl. 
53-54,  pi.  7,  figs.  76,  76a  (1886). 

^thilla  pylades  Kirb.,  Syu.  cat.  Lep.,  578 
(1871). 

Thoryhes  pylades  Scudd.,  Syst.  rev.  Am. 
butt.,  50  (1872) ;  Butt,  305,  figs.  1, 188  (1881). 

Sesperia  bathyllus  Harr.,  Hitchc.  Rep.,  590 
(1833). 

Insect  lover  of  the  sun, 
Joy  of  thy  dominion ! 
Sailor  of  the  atmosphere ; 
Swimmer  through  the  waves  of  air; 
Voyager  of  light  and  noon ; 
Epicurean  of  June ; 

Aught  unsavory  or  unclean 
Hath  my  Insect" never  seen; 
But  violets  and  bilberry  bells, 
Maple-sap  and  dattbdels, 


Eudanius  bathyllus  Harr.,  Ins.  inj.  Veg. 
3d  ed.,  312,  fig.  135  (1862) ;— H.  Edw.,  Stand, 
nat.  hist.,  ii :  475,  fig.  604  (1884). 

Eudamus  bathyllus  var.  pylades  Streck., 
Catal.  Amer.  Macrolep.,  162-163  (1878). 

Hesperia  sp.  Harr.,  ent.  corr.,  281  (1869). 

Figured  also  by  Glover,  III.  N.  A .  Lep.,  pi.  29, 
fig.  10,  ined. 
(Not  Papilio  bathyllus  Sm.-Abb.) 


Clover,  catchfly,  adder's-tongue 
And  brier-roses,  dwelt  among ; 

Seeing  only  what  is  fair, 
Sipping  only  what  is  sweet. 
Thou  dost  mock  at  fate  and  care. 
Leave  the  chafl',  and  take  the  whesit. 

E.vrERSON.—  The  Humble-Bee. 


Imago  (9 :  5 ;  13  :  15).  Head  covered  .above  with  dark  brown,  mingled  with  rather 
pale  yellowish  brown  scales  and  hairs,  a  slender  rim  behind  the  middle  of  the  eye 
generally  palest,  the  tuft  on  either  side  of  the  antennae  blackish ;  palpi  of  mingled  dark 
and  pale  fuliginous  brown  scales  vei-y  sparsely  flecked  with  pale  scales  and  sprinkled, 
especially  e.^teriorly,  with  black  bristly  scales;  apical  joint  dark  brown  tipped  with  a 
few  pale  scales ;  interiorly  the  palpi  are  dust  colored ;  antennae  blackish  brown  above 
with  a  maroon  tinge,  the  whole  stalk,  excepting  next  the  base,  flecked  heavily  with  the 
silvery  or  dust  colored  gray  which  covers  the  rest  of  the  antennae ;  the  anterior  surface 
of  the  crook  and  the  extremity  of  the  club  are  naked  and  dull  castaneous. 
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the  ground  color  on  either  side  of  the  lowest  subcostal  nervule,  commencing  at  the  out- 
side of  the  lower  eslremity  of  the  .sul)apical  spots ;  edge  of  outer  border  narrowly 
marked  with  a  dusky  or  blackish  line ;  fringe  much  as  above,  but  with  the  darker  mark- 
ings intensified,  and  sometimes  with  the  extreme  base  aflected  by  the  hoary  suffusion 
of  the  neighboring  parts.  Hind  loings  mostly  of  the  tint  of  the  outer  half  of  the  fore 
wings,  crossed  by  two  distant,  not  very  broad,  equal,  often  inconspicuous,  tremulous 
bands,  subparallel  to  each  other,  aud  the  outer  border  a  little  darker  than  the  ground 
color  of  the  wings,  but  with  all,  excepting  the  edges,  flecked  with  whitish  scales  or 
paler  than  the  ground  color  of  the  wing ;  the  inner  band  runs  from  the  middle  of  the 
basal  four-fifths  of  the  submedian  nervure  to  the  divarication  of  the  subcostal;  It 
crosses  only  the  costo-subcostal  interspace  by  two  distant,  parallel  bars,  at  equal  dis- 
tances on  either  side  of  wh.at  would  be  the  continuation  of  the  band,  aud  entirely  sepa- 
rate from  it;  the  outer  band  lies  al)out  midway  between  the  inner  one  and  the  outer 
border,  is  more  tremulous  in  its  course,  its  edges  being  sometimes  almost  zigzag;  be- 
yond this,  tliewhole  wing  is  always  to  at  least  a  slight  degree  paler,  and  is  often  very 
considerably  hoary,  forming  a  iielt  which  has  its  influence  on  the  coloration  of  the  up- 
per surface  of  the  wing ;  this  hoary,  pretty  uniform  flecking  is  similar  to  that  of  the 
outer  border  of  the  fore  wing,  and  like  that  is  more  profuse  and  common  in  the  ? 
than  in  the  (J ,  and  in  northern  than  in  southern  specimens ;  sometimes  when  the 
hoariness  is  comparatively  slight,  it  is  also  confined  to  the  outer  half  of  this  belt,  and 
is  then  sometimes  vaguely  bordered  by  a  dusky,  arcuate  margin,  which  runs  from 
the  tip  of  the  costal  to  the  tip  of  the  lowest  median  nervule;  hoary  scales  are 
sometimes  found  scattered  sparsely  all  over  the  wing ;  the  outer  margin  is  narrowly 
edged  with  a  blackish  liue,  which,  as  well  as  the  extreme  base  of  the  fringe,  is  some- 
times obscured  by  the  hoary  fleckiugs ;  fringe  a  little  paler  than  above,  bringing  the 
darker  markings  into  a  more  distinct  relief,  but  otherwise  similar. 

Abdomen  blackish  brown,  above  sparsely  flecked,  especially  toward  the  base  of  the 
joints,  with  yellowish  scales;  beneath,  similar,  but  with  more  aljundaut  flecking;  tips 
of  the  scales  at  the  very  apex  of  the  body  faint,  dull,  olivaceous  bufl'.  Upper  orgau  of 
male  appendages  (35  :  35)  with  the  hooks  as  large  as  the  centrum,  rather  widely  sepa- 
rated, parallel  and  straight,  the  tip  slightly  uncinate  beueath ;  lateral  arms  reaching 
beyond  the  middle  of  the  apical  half  of  the  hooks;  clasps  more  than  twice  as  long  as 
broad,  the  basal  half  equal,  the  middle  of  the  upper  edge  with  a  slight,  angular  projec- 
tion, the  upper  lobe  marked  by  an  oblique  notch  directed  backward,  one-fourth  the 
depth  of  the  width  of  the  clasp  at  this  point ;  beyond  this  the  clasp  is  but  one-half  its 
original  breadth,  rounded  at  the  tip.  but  above  inconspicuously  biscuspid. 


Measurements  in  millimetres. 
Length  of  tongue.  15  mm. 

MAXES. 

j                        FEMALES. 

Smallest. 

Average. 

Largest. 

Smallest.   Average. 

Largest. 

IG. 

y.6 

7.75 
4.45 

18. 
11.2 

9. 

5.5 

20. 
11.6 
10.25 
6.5 

IS. 
9.6 
8.25 
4.75 

19.5 

11. 
9.5 
5.3 

21. 

antennae 

11.5 

hind  tibiae  and  tarsi . . 
fore  tibiae  and  tarsi .. 

9.75 
5.5 

Described  from  93  ^  ,  43  9  . 

Accessory  sexual  peculiarities.  The  costal  fold  of  the  fore  wing  of  the  male 
encloses  many  chaiu-l)ristles,  with  apical  flagellum  and  composed  generally  of  about 
half  a  dozen  links,  each  about  .058  mm.  in  length  (48  :  3b) ;  a  great  number  of  minute, 
peg-shaped  bristles  (48  :  3c) ,  a  little  and  very  broadly  constricted  mesially,  of  varying 
lengths,  but  rarely  as  long  as  one  of  the  links  of  the  chain-bristle;  and  many  slender, 
lanceolate,  but  apically  rounded  blades  (48:  3a),  nearly  or  quite  as  long  as  the  chain- 
bristles,  apparently  with  a  granular  structure,  but  with  the  granulations  elongate  and 
longitudinal,  giving  the  appearance  of  weakly  interrupted,  longitudinal  canals. 

Malformation.  In  one  specimen  before  me  there  is  a  malformation  in  the  antenna, 
an  additional  wedge-shaped,  minute  joint  being  forced  in  between  two  others  at  the 
very  base  of  the  club  on  the  inferior  surface;  it  is  not  apparent  above. 

Egg  (66  :  7).     Fifteen  vertical  ribs,  rather  delicate,  sharply  defined,  scarcely  reach- 
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ing  the  base  of  adhesiou.  .17  iiiiii.  apart,  the  space  between  gently  hollowed  and 
broken  into  narrow,  transverse  cells,  by  numerous  cross  lines,  not  clearly  defined  and 
but  slightly  raised,  averaaing  .021  mm.  in  distance  apart.  Micropyle  rosette  (69 : 5) 
.08.">  mm.  in  diameter,  central  circle  .0068  mm.  in  diameter,  ov.al  cells  bordering  it  .017 
mm.  long,  by  .013  mm.  broad.  Color  exceedingly  p.ale  green,  almost  white.  Height, 
jV.)  mm.  ;  width,  .80  mm. 

Caterpillar.  First  stage  (73;  5).  Head  (80:25)  shining  piceous,  mouth  p.arts 
black.  First  thoracic  segment  dark  castaneous,  with  a  black,  dorsal  shield  reaching 
close  to  the  spiracles  on  either  side.  Rest  of  body  whitish,  becoming  greenish  after 
feeding.  Prolegs  and  legs  pale,  the  claws  of  latter  dn.sky,  and  the  extremity  of  last 
joint,  as  well  as  the  whole  of  first  pair  of  legs  iufuscated.  Hairs  (86  :  45)  abont  half 
as  long  as  the  segments  (on  hinder  segments  longer),  dusky,  those  of  the  supralateral 
row  inclined  a  little  inward,  those  of  the  infr.alateral  row  a  little  backward.  Length, 
2.25  mm. ;  breadth,  A  ram.  ;  of  head,  .(!5  mm. 

The  above  describes  the  caterpillar  just  after  hatching;  the  following  description 
was  taken  at  the  maturity  of  this  stage. 

Head  piceous,  almost  smooth,  with  a  few  scattered  fine  hairs.  First  thoracic  segment 
reddish  brown,  with  piceous  dorsal  shield.  Rest  of  body  dark  green,  with  a  faint 
lateral,  yellowish  green  line,  made  up  of  a  little  more  regularity  in  the  otherwise  some- 
what promiscuous  but  regularly  transverse  series  of  crowded,  yellowish  green  dots, 
not  elevated  above  the  surface,  and  each  generally  containing  a  central  dusky  dot,  but 
not  giving  rise  to  any  hair.  [These  are  the  minute  warts  of  next  stage.  At  the  same 
time  the  long  hairs  of  first  stage  still  remain  just  as  before.]     Length,  4.25  mm. 

Second  staye.  Head  (80:2G)  black,  delicately  rugose,  covered  profusely  with  fine, 
short,  golden  hairs;  first  thoracic  segment  constricted,  corneous,  reddish  black,  naked, 
the  shield  piceous ;  rest  of  body  rather  dark  green,  with  a  fine,  lateral,  yellowish  green 
line,  and  a  similar  but  Inconspicuous  stigmjital  line.  Body  studded  with  yellowish 
white  and  greenish  white,  minute  warts,  each  giving  rise  to  an  exceedingly  fine  and 
very  short,  colorless,  clubbed  hair;  the  warts  on  under  surface  are  wholly  white.  Legs 
(excepting  first  pair,  which  are  wholly  black),  and  prolegs  wholly  green;  spiracles  a 
minute  testaceous  ring ;  skin  rather  coarsely  punctate.  Length,  7  mm. ;  breadth  of  head, 
1.2  mm. ;  of  middle  of  body  at  rest,  1.4  mm. 

Third  stage.  Head  (80  :  27)  black,  delicately  scabrous,  covered  with  white  pile,  so 
as  to  give  it  a  slightly  hoary  look.  Body  much  slendererthroughout  than  the  head ; 
rather  dull  green,  the  terminal  segment  with  a  dull  pni'plish  tinge,  and  edged  with  pal- 
lid; whole  body  studded  with  minute,  pale  yellowish  warts,  those  on  thoracic  seg- 
ments, on  the  lower  part  of  the  sides  and  on  the  ventral  surface  almost  pallid,  each 
giving  rise  to  an  exceedingly  delicate,  short,  white  or  pellucid  hair;  a  faint,  very 
slender,  bluish  dorsal  line,  and  a  slender,  yellow  lateral  line ;  shield  of  first  thoracic 
segment  piceous,  the  rest  of  segment  dull  red.  Len.gth,  10  mm. ;  breadth  of  head, 
2  mm. ;  of  body,  1.5  mm. 

Fourth  stage.  Head  (80:28)  brownish  piceous,  densely,  deeply  and  yet  delicately 
scabrous, profusely  covered  with  a  delicate  gray  pile;  mandibles  dark,  shining  cas- 
taneous; antennae  piceous,  bristle  gray;  first  thoi-acic  segment  much  contracted, 
dark  vinous,  with  piceous  smooth  collar.  Body  rich  clover  green,  the  many  incis- 
ures, a  narrow  lateral  line,  and  the  multitudinous  wartlets  yellow,  the  latter  becoming 
pale  on  the  thoracic  segments  and  lower  part  of  the  sides,  and  from  each  of  them  a 
fine,  short,  clubbed,  pellucid  hair;  dotted  also  somewhat  abundantly,  and  on  the  last 
four  segments  abundantly  with  exceedingly  minute  black  dots,  collected  more  or  less 
into  irregular  congeries ;  substigmatal  fold  pallid ;  last  segment  somewhat  infuscated. 
Spiracles  castaneous;  front  pair  of  legs  piceous,  the  others  and  prolegs  green,  the 
former  with  infuscated  claws.  Length  of  body,  18  mm.;  breadth,  3.5  mm.;  breadth 
of  head,  3  mm. 

Last  stage.  (76  :  25,  29).  Head  (80 :  29")  generally  pitchy  black,  sometimes  varying  to 
dark  amber,  densely  covered  with  short  whitish  or  hoary  hairs  which  give  it  a  fuzzy 
appearance,  mounted  on  minute  papillae,  arranged  to  some  extent  in  longitudinal  rows ; 
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month  parts  and  ocelli  black  ;  the  first  joint  of  antennae  pale,  the  others  dark  red,  the 
bristle  very  long  and  hyaline.  First  thoracic  seyment  black,  below  on  the  sides  reddish, 
in  front  edged  with  red  or  orange  merging  into  the  black,  covered,  as  is  the  rest  of  the 
body,  with  small,  short,  rather  stout  bristles,  liody  behind  this  rather  dark  green 
■with  three  stripes  :  a  narrow,  dark  brownish  green,  interrupted,  dorsal  stripe,  a  similar 
lateral  stripe  of  a  dull  salmon  or  tlesh  color,  and  along  the  basal  fold  an  iufrastigmatal 
band  similar  to  the  last  but  paler  and  indi.stinct  anteriorly;  between  the  two  lower 
strii)es  the  body  is  profusely  spotted  with  more  or  less  raised  papillae  of  a  pale  salmon 
color,  the  larger  and  higher  distinct,  tlie  others  less  so,  each  bearing  a  hair  similar  to 
those  on  tlie  head ;  marked  also  with  a  good  many  clustered,  raised,  black  points  between 
the  wartlets,  very  abundant  on  the  terminal  segments ;  on  the  dorsal  portion  of  the 
body  the  colors  and  marking  are  similar,  but  the  salmon  colored  warts  are  more  dis- 
tinctly and  highly  colored,  infringe  more  upon  the  dark  green  (which  itself  is  hardly 
so  dark)  and  are  surmounted,  as  sometimes  below,  with  a  white  or  pellucid  centre 
from  which  arises  a  white  or  pale  brown  bristle;  on  the  terminal  segments  these  bris- 
tles are  nearly  all  dark  brown  and  the  black  points  are  ratlier  less  profuse.  Raised 
border  of  the  spiracles  black,  the  inner  edge  pale  brown,  outside  a  little  paler.  Basal 
joint  of  the  Hrst  thoracic  legs  pale  or  colorless,  the  rest  black  edged,  especially  in- 
teriorly, with  pale:  claw  l)lackish;  other  thoracic  legs  pale  dirty  yellowish;  the  last 
joint  a  little  fuscous ;  claw  blackish.  Prolegs  pale  brownish  yellow  with  an  olivaceous, 
tinge  like  the  under  side  of  the  body  ;  claws  castaneous.  Length,  28  mm.;  breadth. 
5  mm.  ;  breadth  of  head,  4.1  mm. 

Chrysalis  (85  :  28).  Colors  almost  entirely  black  and  fusco-luteous  or  olivaceo- 
livid.  Head  black,  considerably  mottled  above  with  pale  reddish  luteous,  with  numerous 
short,  curving,  vinous  hairs,  clustered  on  the  black  spots,  especially  on  the  eyes,  the 
mandibles  and  the  extreme  front :  tongue  at  base  luteous.  edged  broadly  with  black, 
just  beyond  l)lack.  transversely  ridged  with  luteous,  apical  half  fuscous;  antennae 
blackish  fuscous,  transversely  marked  with  luteous.  Prothorax like  the  head;  protho- 
racic  stigmata  velvety  black.  Thorax  above  luteous  marked  with  blackish  dots  and 
curving  streaks  formed  of  collected  dots,  each  giving  rise  to  a  lustrous,  pale,  vinous 
hair,  the  streaks  more  abundant  along  the  sides  of  the  hinder  edge  of  the  mesonotum 
and  just  behind  the  middle  of  the  same  portion;  wings  fusco-luteous,  marked  with 
frequent,  slender,  transverse,  irregular  streaks  of  blackish  fuscous,  mainly  following 
the  veins.  Legs  like  the  antennae.  Abdomen  sparsely  haired ;  four  basal  joints  pale, 
bespecked  with  black,  the  specks  ou  the  middle  and  posterior  half  mingled  into  trans- 
verse, partially  associated  patches ;  the  concealable  parts  of  the  following  segments 
arc  pale,  unspecked ;  the  other  jiarts  black,  above  dotted  in  a  transverse  row  with 
luteous.  Baseof  cremasterlilack  above ;  the  rest  very  dark  mahoganj';  hooks  castaneous. 
Sjiiracles  reddish  luteous  in  the  centre  edged  with  a  rim  of  black.  Length  (including 
cremaster),  19.5  mm. ;  height  at  first  abdominal  segment.  C  mm. ;  breadth  at  third  ab- 
dominal segment,  6.25  mm. ;  length  of  cremaster.  1.75  mm. 

Distribution  (27:  >i).  This  butterfly  has  a  very  wiJe  distribution 
throuohout  the  entire  United  States,  thouuh  it  is  not  found  in  the  Rockv 
ISIountaiu  region,  nor  has  it  been  registered  within  our  territory  upon  the 
Pacific  coast  north  of  central  California.  In  the  east  it  is  apparently  most 
abundant  in  the  Alleghanian  fauna  east  of  the  AUeghanies,  but  it  extends 
northward  far  beyond  its  limits,  having  been  found  from  Quebec,  where  it 
is  nmiierous  (Bowles),  to  Montreal  "common"  (Caulfield,  Saunders), 
Ottawa  (Billings,  Fletcher),  the  Adirondacks  of  New  York  (Hill),  Lon- 
don, Ont.,  "  occasional ""  (  Saunders),  and  southern  Michigan  ■  "  not  com- 
mon "  (Harrington).  Further  west  it  has  been  rarely  found,  single 
specimens  only  being  recorded  from  Iowa  (Parker)  and   Illinois    (Allen), 
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but  it  has  been  found  much  farther  north,  as  in  Wisconsm  "common" 
(Hoy),  Ncpigonrarc  (Fletcher,  Scudder),  Fort  Ellis,  Manitoba  (Geddcs), 
Duftcrin  (Dawson),  Heart  River  Crossing,  Dak.  (Allen),  and  other  local- 
ities in  Dakota  (Edwards),  and  even  at  the  mouth  of  the  Saskatchewan 
River,  Lake  Winncpeg  (Scudder).  As  regards  its  western  extension 
the  latter  points  in  Dakota  and  on  the  Saskatchewan  would  perhaps 
mark  its  limits  in  the  north  were  it  not  that  it  is  found  in  Vancouver  Island 
(British  Museum,  Fletcher).  South  of  Vancouver  Island  it  has  not  been 
noted  until  central  Caliibrnia  is  reached,  where  it  has  been  found  at  Gilroy 
(Behrens)  and  other  localities  (H.  Edwards,  de  I'Orza),  at  Truckee, 
Sierra  Nevada  (]\IcGlashan)  and  further  south  at  San  Diego  (W.  H.  Ed- 
wards) .  It  appears  to  be  wanting  in  all  the  great  Rocky  Mountain  region 
excepting  along  its  southern  margin  where  it  has  been  brought  from  Mount 
Trumbull  and  Beaver  Mountain  in  Utah  (Palmer)  and  from  New  Mexico 
(Snow).  But  it  is  not  again  recorded  in  passing  eastward  until  we  reach 
Texas,  where  it  is  found  at  Dallas  (Boll),  and  eastern  Kansas  (Snow). 
Notwithstanding  that  it  is  represented  in  the  south  by  a  commoner  species, 
it  is  knowTi  along  our  border  quite  as  far  as  it,  reaching  southern  Texas 
(Aaron),  though  no  specimens  have  been  seen  from  Mexico,  where  the 
southern  species  occurs.  It  has  been  brought  from  Florida,  from  points 
further  south  than  any  recorded  for  T.  bathyllus,  having  been  found  in 
Apalachicola  (Chapman),  and  brought  from  St.  John's  River,  St.  Agus- 
tine  and  even  Indian  River  by  Dr.  Palmer,  and  fi-om  there  northward  is 
found  along  the  whole  Atlantic  coast. 

It  has  been  found  everywhere  in  New  England  in  abundance  from  Nan- 
tucket and  Connecticut  in  the  south  to  the  White  Mountains  and  Maine  in 
the  north,  in  elevated  stations  as  well  as  on  the  plains,  but  though  very 
common  in  Maine  according  to  Fernald  and  Miss  Wadsworth,  it  has  not 
yet  been  reported  to  the  eastward  in  New  Brunswick  or  Nova  Scotia. 

Oviposition.  The  eggs  are  laid  on  the  under  side  of  leaves  ;  in  the 
case  of  clover  leaves,  usually  near  the  middle,  a  single  egg  to  a  stalk.  They 
hatch  in  from  five  to  ten  days  or  perhaps  longer  in  the  latter  part  of  June, 
the  shortest  period  I  have  known  being  about  four  hours  less  than  five  days, 
the  longest  possibly  twelve  days,  perhaps  not  more  than  eleven  from  an  un- 
certainty of  the  exact  day  of  laying.  The  ordinary  time  is  about  six  days. 
Nothing  would  seem  more  hopeless  than  a  hunt  in  a  clover  field  for  eggs 
of  this  butterfly,  but  in  the  proper  season  they  may  be  found  ^vith  the  great- 
est ease  after  a  little  practice. 

Food  plant.  The  caterpillar  probably  feeds  on  almost  any  of  the  Le- 
guminosae,  but  its  common  food  appears  to  be  Trifolium  and  Lespedeza. 
The  common  red  and  white  clovers,  T.  pratense  and  T.  repens,  seem  to  be 
most  sought.  I  have  taken  the  caterpillar  (as  have  others)  on  Lespedeza 
capitata  and  L.  hirta,  and  Edwards  obtained  eggs  from  a  female  enclosed 

iSi 
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on  Desmodium  dillenii  and  raised  the  caterpillar  on  it.  I  have  also  had 
egffs  laid  on  m-ass  blades  beside  clover. 

Habits  of  the  caterpillar.  On  emerging  from  the  egg  the  larva 
usually  devours  only  the  upper  half  of  the  shell,  then  travels  to  another 
leaf  and  prepares  a  nest  j  it  first  bites  two  narrow,  parallel,  generally 
somewhat  arcuate  slits  about  6  mm.  apart,  as  many  deep  and  as  wide  as  its 
body,  near  the  middle  of  one  side  of  the  leaf;  the  piece  thus  partially 
detached  is  then  bent  over  and  attached  by  silken  cords  to  the  upper  sur- 
face and  the  caterpillar  crawls  within,  secure  from  observation  and  the 
sun's  rays  ;  similarly  constructed  retreats  answer  its  purpose  as  long  as  the 
leaf  is  large  enough  for  the  growing  bodies,  but  afterwards  they  are  appar- 
ently constructed  like  those  of  the  mature  E.  tityrus.  It  is  as  cleanly  in 
habits  as  the  latter  species,  always  retreating  a  few  steps  to  the  edge  of 
its  abode  and  elevating  the  terminal  segment  slightly  to  snap  away  its 
ejectamenta.  When  placed  upon  fresh  leaves  it  never  ventures  a  step 
without  lining  the  leaf  with  silk,  moving  its  head  from  one  side  to  the  other 
as  if  it  were  searching  for  something  between  its  front  legs  ;  while  at  its 
meals  it  retreats  slowly,  eating  with  its  head  close  to  its  hinder  extremity 
and  devouring  the  leaves  close  down  to  the  midrib  ;  both  when  eating  and 
when  moving  about,  the  head  has  always  a  tremulous  motion. 

Pupation.  Cocoons  constructed  in  captivity  were  made  by  fastening 
together  clover  leaves  by  a  few  strong,  silken  threads,  so  as  to  form  a 
cell,  scarcely  longer  than  the  chrysalis,  but  several  times  its  size ;  the 
chrysalis  was  entirely  concealed  from  view  by  the  leaves,  and  the  threads 
supporting  the  cremaster  were  pretty  closely  appressed  to  the  end  of  the 
cell ;  these  threads  cross  each  other  like  an  X,  each  thread  being  8.5  mm. 
long  and  crossing  the  other  in  the  middle,  into  which  the  crochets  of  the 
cremaster  are  plunged  ;  after  forming  the  Y-shaped  thread,  upon  which  the 
body  is  to  recline,  the  caterpillar  passes  it  beneath  its  body  at  the  suture  be" 
tween  the  first  and  second  abdominal  segments  ;  afterwards,  just  before  the 
change  of  skin,  it  will  be  found  between  the  second  and  third  thoracic  seg- 
ments ;  the  stem  of  the  Y  is  4.25  mm.  long,  or  just  as  long  as  either  arm 
of  the  X,  and  the  forks  each  6.5  mm.  long;  the  chrysalid  reclines  on  its 
ventral  surface.  In  other  cases,  however,  the  threads  at  the  hinder  extremity 
also  formed  a  Y  like  that  of  the  front  but  with  stem  and  limbs  of  similar 
length. 

Life  history.  It  is  double  brooded  in  the  north  passing  the  winter  in 
the  chrysalis  state.  It  first  appears  as  a  butterfly  toward  the  end  of  May, 
rarely  earlier  than  the  24th*  and  usually  not  until  the  27th  or  later.  It 
becomes  abundant  in  about  five  or  six  days,  but  the  male  is  always 
so  much  more  abundant  than  the  female,  that  even  toward  the  middle  of 
June,  when  the  latter  is  laying  eggs  in  large  numbers  it  is  outnumbered 

*  I  have  taken  f  emaleB  at  this  date. 
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tliree  to  one  by  the  other  sex  ;  bad  weather  in  tlie  hitter  part  of  June  will 
diminish  the  number  of  this  inscet  eeventy-five  per  cent  in  a  few  days,  but  a 
few  always  linger  on  until  at  least  the  middle  of  July  and  in  elevated  districts 
until  the  end  of  July.  The  eg^s  arc  mostly  laid  in  the  latter  half  of  June, 
hatcli  in  about  six  days,  the  caterpillars  may  be  found  half  grown  before 
the  middle  of  July  and  fully  grown  from  the  20th  of  the  month  until  the 
early  part  of  September ;  the  insect  remains  in  the  chrysalis  state  about 
twenty  days  and  the  second  brood  of  buttei-flies,  which  is  much  less  abun- 
dant than  the  first  (probably  because  many  chrysalids  continue  until  the 
next  spring),  appears  in  August,  pei'haps  sometimes  as  early  as  the  begin- 
ning, but  usually  not  before  the  middle  of  the  month,  continuing  upon  the 
wing  until  past  the  middle  of  September ;  whether  the  progeny  of  this 
brood  reaches  the  chrysalis  stage  before  winter  approaches  has  never  yet 
been  determined  :  if  not  it  probably  perishes. 

In  the  south,  the  only  data  at  hand,  from  the  notes  of  Dr.  Palmer, 
show  that  in  central  Florida  the  butterfly  appears  in  the  latter  part  of 
March  and  begins  to  grow  scarce  by  the  middle  of  April,  so  that  a  larger 
number  of  liroods  is  to  be  looked  for  there. 

Habits  and  behavior  of  the  butterfly.  Open  fields  and  meadows 
are  the  favorite  resorts  of  this  buttei-fly,  where  it  may  be  found  passing 
fi"om  one  flower  to  another,  frequently  alighting  upon  the  heads  of  clover. 
Mr.  Lintner  has  even  found  it  resting  on  excrement  in  the  road ;  open 
lanes  or  sunny  grassy  plots  in  woods  are  also  frequented  by  it,  and  here 
it  may  be  more  readily  captured.  Its  flight  is  difficult  to  follow,  the  but- 
terfly is  so  quick  in  its  movements  and  so  vague  in  direction  ;  it  is  never 
leisurely,  and  generally  flies  about  two  or  three  feet  from  the  ground,  not 
far  above  the  tops  of  the  herbage.  It  is  infinitely  more  vigorous  and  rapid 
than  the  species  of  Thanaos,  darting  about  in  a  frantic  manner  when  alarmed 
and  is  often  so  fleet  and  irregular  in  its  natural  movements  as  scarcely  to  be 
followed  in  the  lessening  light  of  the  declining  day — to  which  it  is  the  last  of 
our  butterflies  to  succumb.  It  is  very  pugilistic.  I  once  saw  one  attack  an 
E.  titvi'us  which  had  invaded  its  domain,  and  drive  off  the  intruder  to  agrreat 
distance  by  a  vigorous  onslaught,  following  its  victim  with  unerring  flight  in 
all  its  twists  and  turns  and  keeping  never  more  than  a  foot  away,  both  speed- 
ing with  amazing  swiftness  ;  by  and  by  py lades  came  back  to  his  haunt,  but 
I  waited  in  vain  for  tityrus. 

While  laying  her  eggs,  the  female  flies  much  more  slowly,  moving  in 
and  out  among  the  herbage  at  less  than  a  foot  from  the  ground,  stopping 
very  frequently,  as  if  intending  to  alight,  poising  her  heavy  body  with 
rapid  fluttering  of  the  wings  and  apparently  touching  the  plants  with  her 
feet  to  feel  their  character  ;  finding  a  clover  leaf  suited  to  her  inclinations, 
she  alights  on  the  under  surface  with  her  head  just  at  the  edge  and  remain- 
ing on  the  leaf  about  three  seconds,  deposits  a  single  q^^  somewhere  near 
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the  centre ;  she  seems  to  select  clover  leaves  having  an  independent  stalk, 
standing  ratlier  high  and  to  perfer  those  which  are  cither  in  a  thick  clump 
or  are  sheltered  to  some  degree  by  shrubbery  or  rocks.  She  always  flies  to 
some  distance  before  depositing  another  egg,  and  such  as  are  found  on 
leaves  in  the  near  vicinity  must  always  have  been  laid  by  different  individ- 
uals or  by  the  same  on  subsequent  visits  to  the  spot. 

When  alighted  on  a  stalk  or  flower,  the  wings  of  this  butterfly,  the 
surface  of  which  is  a  little  arched,  are  held  either  at  an  angle  of  about  40 
apart,  the  tips  of  the  fore  wings  separated  by  a  distance  of  about  15mm.  and 
the  costal  border  of  the  hind  wing  reaching  the  lower  median  nervure  of 
the  fore  wing ;  or,  more  widely,  at  an  angle  varying  from  80°  to  110° ;  the 
antennae  are  deflected  about  30°  with  the  body  and  diverge  at  right  angles. 
When  resting  on  the  ground,  the  wings  are  a  very  little  elevated ;  the  body 
is  raised  a  little  in  front  and  the  antennae  are  extended  in  the  plane  of  the 
body,  diverging  at  an  angle  of  about  95° ;  they  are  straight,  the  club  curv- 
ing downward.  When  at  rest  in  the  shade,  the  antennae  are  extended 
laterally  almost  in  a  common  line,  but  are  bent  a  very  little  forward,  kept 
often  in  a  slight  forward  and  backward  motion ;  viewed  from  above,  the 
apical  half  has  a  broad,  slight  curve,  opening  backward  and  including  the 
club  ;  viewed  latei-ally  they  are  sti-aight,  the  club  directed  downward  and 
outward  and  the  whole  antenna  raised  above  the  body  at  an  angle  of  about 
25°.  When  enclosed  in  a  dark  place,  the  antennae  always  diverge  at  an 
angle  of  140°.  When  walking,  the  antennae  are  brought  forvvard  at  about 
right  angles,  and  viewed  from  above  are  not  quite  straight,  but  a  little 
curved  on  the  basal  half,  the  convexity  outward  ;  they  are  on  a  plane  with 
the  body,  the  club  curved  downward  and  a  little  outward. 

Some  experiments.  Handling  a  living  chrysalis  of  this  butterfly  for 
some  time,  to  study  its  various  parts,  I  noted  that  the  pulsations  of  its  dorsal 
vessel  had  greatly  increased ;  accordingly  I  placed  the  bulb  of  a  sensitive 
Secretan  thermometer  (which  registered  70. °5  F.  in  the  room)  against  the 
body,  and  it  rose  quickly  to  76. °5,  the  pulsations  being  forty  per  minute. 
Leaving  it  there,  I  found  that  when  the  pulsations  were  reduced  to  sixteen 
per  minute  the  thermometer  fell  to  75. °5  ;  and  when  they  were  apparently 
reduced  to  almost  none,  the  thermometer  fell  to  75°.  The  next  day,  the 
chrysalis  not  having  been  again  disturbed,  but  having  rested  in  a  glass 
dish  on  a  wooden  table,  I  again  applied  the  thermometer  about  an  hour 
before  noon,  the  temperature  of  the  room  being  70.°25,  and  the  thermom- 
eter rose  to  71.°25,  indicating,  probably,  the  normal  elevation  of  its  exte- 
rior above  the  surrounding  atmosphere. 

Parasites.  Judging  from  the  appearance  of  some  eggs  collected  in 
the  open  field,  and  which  never  hatched,  this  insect  is  attacked  by  a  minute 
Trichogramma  or  Telenomus  in  the  egg  state,  but  no  specimens  have  been 
reared.     I  have  also  found  the  nest  of  the  caterpillar  occupied  late  in  the 
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season  l>y  :i  cluster  of  seven  or  eight  wliite  silken  eoeoons  of  some  ^Vpan- 
teles,  whose  operations  are  otherwise  unknown  ;  the  caterpillar  was  dead  and 
shnmkon,  and  the  parasite  wintered   over  but   never  hatched. 

Desiderata.  Particular  attention  should  be  paid  in  the  north  to  the 
history  of  this  insect  during  the  month  of  ycptember.  Is  the  second 
brood  of  butterflies  a  spurious  one,  never  bearing  progeny,  or  if  so,  to  no 
purpose?  Harris  states  that  the  catcr[)il]ar  may  be  found  in  ]May  ;  if  so, 
it  hibernates  in  this  stage,  but  proljably  this  statement  is  an  error.  The 
time  given  for  the  duration  of  the  chrysalis  in  August  rests  upon  limited 
observation  and  needs  corroboration,  and  we  have  no  knowledge  of  its  his- 
tory in  the  south  beyond  an  early  spring  brood.  Parasites  of  the  egg  and 
caterpillar  should  be  souglit. 

LIST  OF  ILLUSTRATIONS.—  THOBYBES  PYLADES. 

General.  Chrysalis. 

PI.  27,  fig.  8.    Distrilaition  in  North  Americn.  pi.  §5^  gg.  28.    Chrysalis. 
Eyj-  Imago. 

PI.  C6,  fig.  7.    Egg.  P1.9,  fig.  5.    Male,  both"  surfaces,  colored. 
69:5.    Micropyle.  13:15.    Both  surfaces. 

Caterpmar.  35:35.    Male  abJominal  appendages. 

PI.  73,  fig.  5.    Caterpillar  .at  birth.  4I ;  3.    Neuration. 

76 :  25.    Mature  caterpillar,  side  view.  4S :  3.    Scales  of  the  male  imago. 

29.    Same,  dorsal  view.  58:  o.    Side  view  of  head  and  appendages 

80:  25-29.    Front  views  of  head,  st.ages  i-v.  enlarged,  with  details  of  the  structure  of 

86 :  45.    Dermal  appendage  at  birth.  the  legs. 

SECTION  U. 

Egg  with  vertical  ribs  much  higher  on  the  shoulder  than  below,  the  cross  lines  only 
moderately  frequent,  and  the  cells  less  elongated  th.in  in  preceding  section.  Cater- 
pillar at  birth  with  the  dorsal  thoracic  shield  inconspicuous.  Mature  caterpillar  with 
the  head  distinctly  broader  than  high;  frontal  triangle  not  distinctly  carinate;  dorsal 
thoracic  shield  not  conspicuous.  CArj/sa/is  with  the  raesonotuin  uot  so  long  as  its  greatest 
width;  cremaster slight,  elongated,  /ma^ro  comprising  species  of  smaller  size;  hind 
wings  rounded  ;  medi'an  forking  sooner  than  subcostal  vein  on  hind  wing;  club  of  an- 
tenna sickle  shaped ;  last  palpal  joint  linear,  four  or  more  times  longer  than  broad. 
Wings  fully  expanded  in  repose  by  d.ay. 

Genei!a  :  Thanaos,  Pholisora,  Hesperia. 

THANAOS   BOISDUVAL. 

DUSKY  WINGS. 

Thanaos  Boisd.,Icon.  Lep.,  240  (1832-1833).  NisoniadesStephens(1850),  nee Hiibner  (1816) ; 

ErynnisRambur  (1858),  nee  Schrank.  (1801);  cf.  Scudd.,  loc.  cit.,  228. 

cf.  Scudd.,  Proc.  Araer.  acad.,  x:  167-168.  Type.-Papilio  tages  Linn. 

Oh,  could  I  fly,  I'd  fly  with  thee!  This  butterfly  of  human  breath 

We'll  make,  with  jovful  wing,  Is  followed  last  and  far  by  Death  • 

Our  annual  visit  o'er  the  globe,  Some  flower  of  life  it  settled  on     ' 

Attendants  on  the  Spring.  He  clasps  and  crushes,  but,  'tis  gone! 

Logan.—  To  the  Cuckoo.  Gerald  xVIassey.—  Life  and  Death. 

Imago  (57:7).  Head  large,  profusely  clothed  with  long,  forward  curving  hairs, 
sometimes  arranged  to  a  considerable  extent  in  transverse  rows ;  at  the  outer  base  of 
the  antennae  a  very  long  and  slender,  tapering,  curving  pencil  of  bristly  hairs,  fully 
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reaching  the  rakldle  of  the  eye,  but  passing  a  little  behind  it;  front  a  little  and  rather 
equall}-  tnniid,  surpassing  soraewliat  the  front  of  the  eyes,  and  rather  more  so  below 
than  above;  it  is  slightly  and  broadly  hollowed  around  the  antennae,  separated  from 
the  vertex  by  a  scarcely  impressed,  straight  line  between  the  middle  of  the  antennal 
bases,  and  is  rather  more  than  twice  as  broad  as  long;  the  front  margin  is  scarcely  con- 
vex, very  delicately  emarginate,  laterally  sloping  oil' toward  the  outer  edge  of  the  eye, 
wliere  the  hinder  edge  meets  it  at  a  rather  sharj)  angle ;  vertex  almost  half  as  long 
again  as  the  front,  separated  from  the  occiput  by  a  slightly  impressed  arcuate  or 
slightly  bent  line;  it  is  scarcely  tumid,  divided  into  an  anterior  and  posterior  half  by  a 
scarcely  perceptible  transverse  ridge,  which  is  arcuate  in  an  opposite  way  to  the  poste- 
rior border,  and  in  front  of  which  the  vertex  just  attains  the  level  of  the  eyes.  Eyes 
large,  pretty  full,  round,  naked,  receding  from  each  other  posteriorly  more  than  in  the 
preceding  genera.  Antennae  inserted  with  the  hinder  edge  of  the  base  at  the  middle 
of  the  summit,  their  interior  edges  separated  from  each  other  by  aljout  twice  the  width 
of  the  basal  joint,  the  whole  antenna  as  long  as  the  abdomen,  composed  of  38-48 
joints,  of  which  20-24,  that  is  about  half,  form  the  club,  which  is  nearly  half  as  long  as 
the  stalk  and  bent  in  a  curve  at  right  angles  near  the  middle;  it  is  cylindrical  at  base 
and  at  tip,  but  throughout  most  of  its  length  is  flattened  above  and  subtriquetral ;  the 
first  six  or  seven  joints  gradually  increase  in  size  until  (seen  from  above)  it  is  about  equal 
In  breadth  to  the  length  of  three  adjoining  joints,  and  then  decreases  rather  more  grad- 
ually to  the  bluntly  rounded  tip,  whicii  is  as  broad  as  the  stalk ;  the  curve  of  the  club  is  in 
its  thickest  part,  and  the  joints  in  the  middle  of  the  stalk  are  from  two  to  two  and  a  half 
times  longer  than  broad.  Palpi  heavy ,  fully  twice  as  long  as  the  eye,  heavily  clothed  with 
long,  loose,  stiff,  bristle-like  scales  and  hairs,  cut  oft' squarely  beyond  the  tip  of  middle 
joint,  and  beyond  which  a  portion  of  the  apical  joint  projects,  clothed  with  similar  but 
mostly  recumbent  scales ;  basal  joint  globose,  apically  as  broad  as  long,  being  fullest 
antei'iorly  at  the  tip,  but  not  produced  into  a  coruute  appendage;  middle  joint  com- 
paratively slender,  cylindrical,  with  rounded  and  nearly  equal  ends,  straight,  three 
times  as  long  as  broad,  and  more  than  twice  as  long  as  the  basal  joint:  apical  joint 
minute,  cylindrical,  three  times  as  long  as  broad,  and  nearly  as  long  as  the  breadth  of 
the  middle  joint,  directed  a  little  forwards. 

Prothoracic  lobes  greatly  appressed,  lauunate :  when  viewed  from  the  front,  broad, 
fan-shaped,  uearlj*  twice  as  broad  as  high,  the  upper  edge  a  little  arcuate,  the  angles 
rounded  ofl'.  Patagia  large,  in  length  three-fourths  the  breadth  of  the  head;  the  pos- 
terior lobe  broad,  more  than  half  the  breadtli  of  the  base,  nearly  equal,  largest  just 
beyond  its  base,  nearly  or  quite  three  times  as  long  as  l)road,  and  Ijroadly  rounded  at 
the  tip. 

Fore  wings  (41 :7)  long,  triangular,  twice  as  long  as  broad,  the  outer  margin  full, 
the  inner  margin  a  little  longer  than  it;  the  costal  and  outer  margin  very  gently  arcu- 
ate. Costal  margin  thickened  for  more  than  half  its  length;  costal  uemire  terminat- 
ing opposite  the  tip  of  the  cell ;  first  subcostal  nervule  originating  opposite  a  point 
midway  between  the  first  and  second  medi.an  uervules,  shortly  before  the  middle  of  the 
outer  two-thirds  of  the  cell ;  the  third  and  fourth  uervules  originating  just  before  the 
extremity  of  the  cell,  the  fourth  extending  to  the  tip  of  the  wing;  the  second  originat- 
ing midway  between  the  first  and  third ;  first  inferior  nervule  originating  from  tlie 
subcostal  nervure,  which  is  bent  slightly  downward  to  receive  it,  as  far  beyond  the 
origin  of  the  fourth  superior  nervule  as  that  is  beyond  the  third,  bent  abruptly  and 
obliquely  at  its  extyeme  base,  the  bent  portion  obsolete ;  cross  vein  closing  the  cell 
apparent  only  by  the  bend  of  the  ner\-ules  or  by  a  slight  iucrassation  at  their  angle  and 
striking  the  median  nervule  as  far  beyond  its  second  divarication  as  the  separation  of 
the  bases  of  the  second  and  third  superior  subcostal  uervules ;  second  median  nervule 
arising  opposite  the  second  superior  subcostal  nervule ;  first  median  slightly  nearer  the 
base  of  the  wing  than  to  the  origin  of  the  second  branch  and  running  midway  between 
this  branch  and  the  snbmedian ;  internal  nervure  hardly  perceptible  except  at  the 
extreme  base  but  having  the  same  form  and  direction  as  in  Thorybes ;  cell  nearly  six 
times  as  long  as  broad  and  about  three-fifths  the  length  of  the  wing. 
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Iliiul  wings  very  broad,  roumled,  trinngiiliir,  fully  as  broad  as  long,  prodnced  in  the 
subcostal  region  so  as  to  give  a  scarcely  arcuate,  costal  margin  much  longer  than  the 
internal:  outer  margin  well  rounded,  entire,  with  the  least  perceptible  fulness  at  the 
submedian  nervure;  the  wing  roundly  anguhite  and  sub-rectangular  aljove.  Basal 
union  of  the  costal  ami  suljcostal  brief,  enclosing  a  suuall,  circular  Lacuna  Ijctwcen 
them,  their  separation  marked  by  a  s\iture;  the  subcostal  almost  in  continuation  of  its 
earliest  course,  forking  at  two-fifths  tlie  distance  to  the  margin,  united  to  the  median 
nervure  by  a  cross  vein  which  runs  parallel  to  the  outer  margin  but  is  entirely  obsolete 
and  indicated  only  by  the  bend  in  the  nervures  at  a  point  an  equal  distance  beyond  their 
last  divarication  ;  median  nervure  as  in  Thorybes ;  internal  nervure  diverging  consid- 
erably from  the  submedian  shortly  beyond  its  origin,  so  that  the  tip  of  the  median  is 
midway  between  it  and  the  lower  branch  of  the  submedian. 

Dermal  appendages  of  the  male  concealed  in  the  costal  f<jld  of  the  fore  wing  (43  :  12  ; 
45  :  2-3),  consisting  of  long,  bas.ally  pediforni  bristles  sometimes  repl.accd  by  slender, 
sublanceolate.  flagellate  androconia  or  by  slender,  twisted  riblwns ;  sometimes  accom- 
panied also  by  rod-like  bristles,  occasionally  two-pronged  at  tip,  and  by  small  apple- 
seed  androconia. 

Legs  2,  3,  1;  all  the  femora  tufted  beneath  with  a  somewhat  spreading  fringe  of 
delicate  hairs,  very  long  at  the  base  of  the  femora,  regularly  and  greatly  diminishing 
in  length  toward  the  apex ;  middle  and  hind  tibiae  with  a  similar  very  thin  fringe  upon 
the  upper  surface,  the  hairs  of  nearly  equal  length.  The  males  are  more  heavily  tufted 
than  the  females.  Femora  2,  1,  3  in  ?,  2,  1,  3  in  $  ;  tibiae  2,  3,  1;  tarsi  37^,  1. 
Fore  femora  scarcely  longer  than  the  hind  pair  in  the  $  ,  equal  in  the  $  ,  .about  two-thirds 
the  length  of  the  middle  femora ;  fore  tibiae  nearly  two-thirds  as  long  as  the  fore  femora, 
half  as  long  as  the  middle  and  three-fifths  as  long  as  the  hind  tibiae.  Leaf-like  appen- 
dage of  fore  tibiae  long  and  slender,  more  than  half  as  long  as  the  tibia,  four  to  eight 
times  longer  than  broad,  equal,  bluntly  pointed  at  tip,  a  little  arcuate,  attached  at 
about  the  centre  of  the  tibia;  other  tibiae  furnished  at  tip  with  a  pair  of  very  long 
and  slender,  scaled,  apically  naked  spurs  and  the  hind  tibiae  also  with  a  similar  but 
smaller,  sometimes  much  shorter  pair  in  the  middle  of  the  apical  four-fifths  or  two- 
thirds  of  the  tibiae.  Tars.al  joints  1,  2,  3,  5,  4,  the  apical  fully  as  long  as  the  antepe- 
nultimate joint ;  fore  tarsi  two-thirds  as  long  as  the  others,  which  are  equal  .and  as  long 
as  the  middle  tibiae ;  all  with  a  triple  row  of  ilelic.ate  spines  beneath,  the  apical  ones  of 
each  joint  longer  than  the  others ;  basal  joint  as  long  as  the  rest  of  the  joints  on  the 
hind  legs,  a  little  shorter  than  they  on  tlie  others ;  second  joint  half  as  long  as  the  first 
on  the  fore  legs,  about  tivo-fifths  as  long  on  the  others.  Claws  small  but  moderately 
strong,  tapering,  strongly  and  regularly  arcn.ate,  finely  pointed.  Pad  pretty  large,  cir- 
cular, attached  by  a  slenderneck ;  paronychia  slender,  thread-like,  nearly  half  .as  long  as 
the  claw,  the  tip  rounded. 

Second  abdominal  segment  three  or  four  times  longer  than  the  first,  half  as  long 
again  as  the  third,  beyond  this  decreasing  regularly,  the  eighth  segment  broadly  pro- 
duced above  in  the  male  to  a  convex,  entire,  rounded  plate,  the  whole  fully  three  times 
as  long  as  the  preceding  segment,  and  furnished  with  very  long  scales ;  the  side  pieces 
(clasps)  of  the  male  are  fringed  with  numerous,  not  very  long  hairs  and  covered  pro- 
fusely with  short  scales  and  are  long  and  slender,  directed  a  little  upward  and  apically 
inward.  The  upper  organ  varies  exceedingly  in  shape  and  proportionate  size;  centrum 
gibbous,  subovoid,  contracted  toward  the  tip,  and  bearing  at  the  extremity  a  pair  of 
hooks,  occasionally  consolidated,  at  the  inferior  junction  of  which  a  minute,  appressed, 
central  plate  or  tooth,  dentiform  on  a  side  view,  frequently  depends  ;  near  the  middle  of 
the  upper  portion  of  the  centrum,  the  surface  is  either  simply  a  little  elevated;  or 
expanded  after  elevation  into  nearly  horizontal  alations;  or  it  rises  into  a  dorsal, 
usually  horse-shoe  shaped  crest,  the  sides  of  which  sometimes  form  conspicuous  lateral 
expansions,  the  whole  crest  being  frequently  asymmetrical  in  elevation  and  lateral  ex- 
tension and  bearing  on  its  upper  edge  or  surface  an  armature  of  spines;  from  the  mid- 
dle of  the  upper  surface,  lateral  arms  extend  downward  and  then  curve  backward, 
meeting  i)chind,  and  at  their  united  extremities  expand  into  a  transverse,   usually 
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broad  field,  tlie  inferior arinatiire,  well  provided  witli  spines  or  Ijristles.  Besides  the 
asymmetry  of  the  dorsal  crest  referred  to,  the  lateral  arms,  the  terminal  hooks  and 
the  inferior  armature,  frequently  partake  of  the  same  peculiarity;  indeed,  this  ele- 
ment seems  to  pervade  every  part  of  the  remarkable  genital  armature  in  this  genus. 
With  some  minor  exceptions,  the  left  clasp  is  always  more  highly  developed  than  the 
right,  both  in  the  configuration  of  the  whole,  aud  in  the  sculpture  and  armature  of 
the  details ;  each  clasp  may  be  divided,  for  convenience  of  description,  into  two  parts 
— an  upper  and  a  lower;  the  upper  portion  is  ordinarily  developed  as  a  broad  lobe, 
armed  on  its  upper  edge  with  a  row  of  very  long,  stifl'  bristles,  pointing  backward, 
not  exhibited  on  the  plate;  it  has  a  tendency  to  expand  in  two  directions,  form- 
ing what  are  called  the  ui)per  and  hind  processes,  according  to  their  position;  the  lobe 
is  generally  smaller  in  the  left  clasp  than  in  the  right;  and  the  hind  process  either 
wanting  or  minute  in  the  left.  The  lower  part  of  the  clasp  is  a  very  long,  slender, 
usually  compressed,  often  twisted  and  invariably  curving  blade,  frequently  spined  or 
pointed  at  tip,  its  origin  marked  below  by  a  denticle;  it  bears,  at  the  base  of  the 
upper  edge,  a  short,  frequently  bent  or  curving  process,  ordinarily  somewhat  trian- 
gular in  shape,  and  very  often  armed  with  spinules ;  sometimes  this  process  is  wanting 
on  the  right  clasp,  and  it  is  usually  more  slender  and  frequently  longer  on  the  left 
than  on  the  opposite  side;  at  their  base  the  clasps  form  a  large,  broad,  compressed, 
somewhat  gibbous  plate  of  variable  form. 

The  movement  of  the  clasps  is  of  course  lateral,  and  that  of  the  upper  organ  ver- 
tical ;  but  some  of  the  constituent  parts  of  the  latter  have  an  independent  motion, 
the  whole  central  apparatus,  including  the  hooks,  having  a  common  vertical  movement 
upon  the  centrum  and  the  central  tooth  a  forward  aud  backward  swing  upon  the  apical 
portion. 

Egg.  Very  short,  sugar-loaf  shaped,  the  sides  narrowing  upwards  but  rounding 
very  little,  excepting  above,  scarcely  broader  than  high,  broadest  in  middle  of  lower 
half,  the  base  squarely  docked,  its  rim  rounded,  the  summit  broadly  rounded,  depressed 
somewhat  in  the  middle;  furnished  with  a  moderate  number  of  straight,  not  very 
prominent,  vertical  ribs,  extending  from  the  base  to  the  micropyle,  the  surface 
between  them  depressed  in  regular  curves ;  traversed  also  by  numerous,  delicate,  trans- 
verse, raised  lines.  Micropyle  rosette  a  little  depressed,  consisting  of  a  few  rather 
large,  roundish  oval  or  kite-shaped  plates  surrounding  a  central  minute  circle  and 
bounded  by  a  number  of  oval,  angular  cells,  the  outermost  larger  than  the  others. 

Caterpillar  at  birth.  Head  orl)icular,  minutely  granulated,  scarcely  broader  than 
the  thoracic,  scarcely  smaller  than  the  middle  of  the  abdominal,  part  of  the  body,  fur- 
nished with  scattered,  simple,  tapering,  but  aplcally  expanding  hairs.  Body  slender, 
equal,  the  first  thoracic  segment  with  a  very  obscure  dorsal  shield,  furnished  with  a 
double  transverse  row  of  four  equidistant  bristles,  besides  a  pair  of  long,  forward 
curving,  infrastigraatal  bristles  (86  :  48-51).  The  abdominal  segments  supplied  with 
the  following  series  of  aplcally  expanding  bristles  :  a  laterodorsal  series,  anteriorly 
placed  (supralateral  in  some  species) ,  becoming  subdorsal  and  posteriorly  placed  on  the 
thoracic  segments;  a  lateral  series  posteriorly  placed  on  all  the  segments,  and  in  each  of 
these  two  rows  one  bristle  to  a  segment  in  each  row :  a  suprastigraatal  series  dii-ectly 
above  the  stigmata,  oue  to  a  segment  on  the  abdominal  and  two  to  a  segment  on  the 
thoracic  segments;  and  an  infrastigmatal  series,  either  one  to  a  segment  placed  in  the 
middle  of  the  thoracic  segments,  or  two  to  a  segment  one  before  and  one  behind  the 
middle  on  the  abdominal  segments.  The  bristles  of  the  upper  rows  are  much  more 
expanded  aplcally  than  are  the  others,  and  the  long,  infrastigmatal  bristles  of  the  first 
thoracic  segment,  like  those  of  the  head,  are  but  slightly  expanded. 

Mature  caterpillar.  Head  rounded,  subquadrate,  with  full  rounded  sides,  the 
summit  laterally  augulated,  and  forming  by  the  slight  median  excision  of  the  centre 
a  slightly  elevated,  lateral,  submammilate  prominence,  made  more  conspicuous  by  the 
greater  elevation  of  the  minute  tubercles  which  in  some  species  stud  the  whole  surface  of 
the  head,  and  in  all  are  distinct  at  this  point ;  head  produced  slightly  below  the  middle, 
the  lower  part  very  full,  much  deeper  below  than  aljove,  the  front  well  rounded  on  a 
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side  view,  with  a  posterior  narrow  collar  which  is  more  or  less  excised,  sometimes 
almost  completely  severed  in  the  middle  above,  covered  with  a  delicate  and  very 
sparse  pile  of  fine,  short,  simple,  tapering  liairs.  Ocelli  six  in  number,  four  subequi- 
distant,  in  a  curve  forming'  the  arc  of  a  circle  of  which  the  sixth  ocellus  is  the  centre, 
the  llfth  being  situated  directly  beneath  the  sixth,  and  lying  with  the  fourth  and  sixth 
at  the  angles  of  an  equilateral  triangle;  it  is  placed  near  tlie  posterior  onter  corner  of 
tlie  antennal  socket;  the  ocelli  are  subequal  in  size  but  the  tliird  counting  from 
above  is  the  largest.  Third  antennal  joiut  very  small,  cylindrical,  three  times  as  long 
as  broad,  the  bristle  more  than  twice  its  length. 

Body  largest  at  the  third,  fourth  and  llfth  abdominal  segments,  tapering  with  con- 
siderable uniformity  in  either  direction,  but  more  rapidly  at  each  extremity,  the  first 
thoracic  segment  being  considerably  but  not  con.spicuously  narrower  than  the  head, 
■with  an  entirely  obscure  dorsal  shield,  and  legs  scarcely.  If  at  all,  smaller  than  the 
other  pairs.  Last  abdominal  segment  well  and  rather  strongly  rounded  apically, 
fringed  rather  closely  with  moderately  long  hairs.  Segments  of  the  abdomen  divided 
into  four  subsegments,  the  anterior  the  widest,  and  as  wide  as  the  rest  together,  the 
three  posterior  subequal  and  occupying  only  the  hinder  half  of  the  segment,  the  broad 
anterior  one  with  a  dorsal  division  separating  off  a  posterior  portion  of  the  same 
width  as  the  hinder  sections,  all  covered  profusely  with  minute,  low  papillae  bearin" 
very  short  hairs,  tapering  to  a  point  (the  apically  expanded  bristles  being  lost  after 
the  assumption  of  the  fourth  stage)  and  arranged  in  transverse  series  on  the  shorter 
sections  only,  because,  from  their  avoidance  of  the  incisures,  there  is  hardly  room  for 
more  than  one  or  two  rows  of  them.  Body  furnished  also  with  a  laterodorsal  series 
of  chitinous  aunuli,  placed  in  the  middle  of  the  anterior  half  of  each  segment  of  the 
body,  a  laterostigmatal  series  of  similar  annuli  directly  above  the  stigmata,  and  a  veu- 
trostigraatal  series,  two  to  a  segment,  near  together  in  advance  of  and  behind  the 
middle.  Inferior  gland  of  the  first  abdominal  segment  small  but  distinct  and  trans- 
versely sulcate.  Stigmata  long  oval,  slightly  elevated,  delicate.  Legs  slender,  gently 
tapering,  the  claws  fine,  strongly  curved,  heavily  heeled.  Prolegs  short,  rapidly 
tapering,  apically  broadly  ovate  with  a  complete  double  row  of  outward  curving  hook- 
lets  which  are  very  small,  not  very  delicate,  nor  very  sharply  pointed,  but  taper 
throughout. 

Chrysalis.  Head  somewhat  distinct  from  the  thorax,  the  ocellar  field  being  sub- 
globose,  prominent,  and  the  anterior  extremity  between  the  eyes  independently  and 
considerably  tumid,  accentuating  their  prominence,  the  whole  broad,  scarcely  de- 
pressed. Thorax  moderate,  tumid  and  regular  above,  basal  wing  tubercles  slight,  but 
enough  to  make  the  thorax  just  wider  than  the  eyes,  faintly  and  obliquely  carinate  In 
nearly  the  direction  of  the  antennae.  The  upper  surface  of  the  head  and  thorax  to  the 
summit  of  either  forms  a  straight,  unbroken  line,  when  viewed  laterally,  with  aconsid- 
erable  slope  at  an  angle  of  about  45°  with  that  of  the  lower  surface  as  far  as  the 
swollen,  apical  half  of  the  wing  cases  where  the  body  is  largest.  On  the  abdomen  on 
the  contrary  the  upper  surface  is  straight,  or  scarcely  concave  from  the  height  of  the 
thorax  to  the  last  segment,  while  the  under  surface  continues  the  posterior  curve  of 
the  wing  covers,  curving  rather  strongly  upward  apically,  so  that  the  whole  lateral 
aspect  of  the  chrysalis  is  that  of  a  broad,  sigmoid  curve.  Viewed  dorsally,  the  body 
is  nearly  equal  from  the  basal  wing  tubercles  to  the  middle  of  the  abdomen,  with  a 
scarcely  perceptible  constriction  at  the  middle  of  the  wings,  and  a  distinct,  though 
slight  and  broad  enlargement  on  their  apical  half;  the  apical  half  of  the  abdomen 
tapers  rapidly.  The  thoracic  spiracle-guards  are  moderately  large,  semi-lenticular. 
There  is  no  mandibular  tubercle.  The  second  pair  of  legs  extends  a  little  beyond  the 
base  of  the  antennal  club,  the  third  pair  somewhat  beyond  the  antennal  tips,  which 
are  finely  pointed ;  and  the  tongue  a  little  beyond  the  wings  and  almost  to  the  tip  of 
the  fourth  abdominal  segment.  Spiracles  oval,  nearly  tivice  as  broad  as  long,  not 
prominent.  Cremastral  spine  pyramidal,  truncate,  rudely  quadrilateral,  longitudinally 
and  irregularly  sulcated,  the  booklets  half  as  long,  forming  a  flaring  bunch. 

iSa 
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Distribution.  Tliis  genus  of  butterflies  is  peculiar  to  the  north  temper- 
ate zone,  and  is  rich  in  species — far  more  so  in  the  New  than  in  the  Old 
World,  as  we  should  expect  from  the  occurrence  of  all  the  more  closely 
allied  genera  in  Central  America  alone.  In  the  Old  World  it  extends 
from  the  thirty-fifth  to  the  sixtieth  parallel,  in  America  from  the  twenty- 
eighth  to  the  fiftieth.  In  both  it  extends  from  ocean  to  ocean,  and  from  the 
plains  to  a  considerable  height  upon  mountain  sides — in  the  Alps  to  5000, 
in  the  White  ISIountains  to  about  3000,  in  the  Rocky  Mountains  to  perhaps 
9000  feet.  A  portion  of  the  species  found  upon  the  east  and  west  coast  of 
the  Old  World  have  been  describedas  distinct,  but  the  best  known,  tages,  is 
said  to  be  common  to  the  two  shores.  In  North  America  nearly  all  the 
species  of  the  west  coast,  and  they  are  almost  equally  numerous  with  those 
of  eastern  America,  although  not  all  described,  are  distinct  from  the  species 
on  the  other  side  of  the  Rocky  Mountains,  while  many  of  the  latter  extend 
north  and  south  over  the  whole  width  of  the  belt  in  which  the  genus  occurs. 

Of  the  New  England  species*,  two  or  three  have  been  found  across  the 
continent  and  several  of  the  others  extend  to  the  Great  Plains.  All  extend 
as  far  south  as  Georgia,  and  all  but  one  to  Florida.  Two  only  are  known 
to  extend  to  the  northernmost  parts  of  New  England  the  others  being  con- 
fined to  the  southern  half.  The  species  resemble  each  other  very  closely, 
and  require  the  closest  study  for  their  determination. 

General  characteristics  of  the  butterfly.  The  upper  surface  of 
the  wings  is  very  dark  brown,  the  hind  wings  uniform  and  immaculate  ex- 
cejJting  where  some  of  the  spots  of  the  under  surface  are  faintly  reproduced 
above ;  the  fore  wings  generally  grayish,  often  flecked  with  hoary  scales, 
especially  in  the  outer  part  of  the  wings,  and  blotched  obscurely  with  black- 
ish and  cinereous  ;  three  transverse  dark  bands  cross  the  wing,  the  outer  a 
submargiual  one,  generally  formed  of  independent  roundish  spots  less  distinct 
and  not  so  dark  as  the  other  markings,  the  inner,  an  intramesial  band, 
which  starts  from  the  tijj  of  the  costal  nervure,  and  generally  is  but  vaguely 
defined,  especially  below,  and  is  often  wholly  merged  in  the  blackish 
blotching  of  the  base  ;  the  middle  is  an  extramesial,  arcuate  or  sinuous  series, 
including  some  vitreous  spots  next  its  inner  margin,  and  is  composed  of 
more  or  less  triangular,  longitudinal,  usually  confluent  dashes,  pointed  out- 
wardly ;  the  vitreous  spots  are  small  and  consist  of  four  submarginal  ones 
in  the  narrow  subcostal  interspaces,  two  median  ones,  one  in  the  upper  part 
of  the  cell  near  its  extremity  and  one  in  each  of  the  interspaces  beyond  the 
cell ;  the  latter  are  usually  absent  and  most  of  the  others  may  be  obsolete, 
the  only  persistent  ones  being  those  in  the  middle  submedian  interspace,  and 
generally  those  in  the  upper  median. 

The  butterflies  are  of  moderate  size  for  Hesperidae,  have  ampler  wings 
than  any  other  genera  excepting  those  immediately  contiguous,   and  the 

*  Omitting  mentiou  of  T.  ausonius,  uot  yet  really  found  witliin  its  limits. 
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scales  seem  to  be  move  feebly  attached,  since  the  wings  arc  very  easily 
abraded.  The  bunch  of  short,  conical  filaments  which  nearly  fills  the 
opening  of  the  prothoracic  spiracles  can  be  protruded  to  a  considerable 
distance  so  as  to  form  a  prominent  tubercle-like  swelling,  which  I  have  not 
noted  as  possible  in  otiier  ncncra  of  Hcsperidi. 

Some  structural  peculiarities  of  the  butterfly.  One  of  the  most 
remarkable  features  in  the  structure  of  the  butterflies  of  this  group  is  the 
extensive  and  asymmetrical  development  of  the  abdominal  .ippendages  of 
the  male,  which  was  first  pointed  out  in  the  common  European  species 
by  Kambur,  but  until  recently  has  escaped  further  observation.  The  same 
as\Tnmet:y  is  found  in  some  of  the  neighboring  genera,  such  as  Achlyodes, 
etc.,  and  doubtless  in  some  other  groups,  since  I  have  detected  it  in  a  Heli- 
conideous  butterfly.  It  does  not,  however,  occur  in  any  other  New  Eng- 
land l)utterflies,  except  in  a  very  inconspicuous  degree  in  some  of  our 
other  Hesperidae.  The  asymmetry  is  not  only  found  in  the  lateral  valves, 
which  are  sometimes  of  widely  disproportionate  size,  and  serve  well,  also, 
to  distinguish  the  different  species,  but  often  also  above,  in  the  central 
hook,  the  posterior  view  of  which  shows  it  to  be  sometimes  remarkably 
lop-sided. 

One  reason,  doubtless,  that  this  strange  asymmetry  has  escaped  obser- 
vation, is  the  entire  concealment  of  the  parts  by  scales,  to  which  may  be 
added  the  want  of  attention  to  these  appendages  in  butterflies  ;*  the  upper 
organ  is  protected  by  an  extensive  posterior  expansion  of  the  terminal  seg- 
ment of  the  abdomen,  which  forms  a  projecting  hood,  and  which  is  also 
provided  at  tip  with  a  heavy  fringe  of  excessively  long  scales  ;  the  clasps  are 
themselves  furnished  externally  with  a  heavy  coating  of  pretty  long  scales, 
which  effectually  hides  the  sculpture  of  the  parts  ;  although  the  disparity 
in  length  of  the  two  clasps  is  readily  seen,  when  it  is  so  marked  as  it  is  in 
T.  brizo. 

In  endeavoring  to  assign  a  reason  for  this  excessive  development  and  re- 
markable asymmetry  of  the  external  genital  organs,  one  cannot  but  be 
struck  by  the  fact  that  the  males  of  this  genus  are  far  more  commonly  met 
with  than  the  females  ;  whether  this  is  due  to  the  comparative  scarcity  of 
the  latter,  or  to  the  greater  seclusion  of  their  haunts — all  the  species  are 
sylvan — I  am  not  prepared  to  say ;  the  females,  however,  though  more 
radically  svlvan,  are  constantly  taken  in  the  same  stations  as  the  males,  so 
that  I  am  inclined  to  adojit  the  former  hjqiothesis  and  to  believe  that,  not- 
withstanding the  simplicity  of  the  external  genital  apparatus  in  the  female, 
the  excessive  development  of  these  parts  in  the  male  is  in  correlation  with 
their  superior  numbers,  ensuring,  beyond  doubt,  the  impregnation  of  every 
female  ;  I    do  not,  however,  see  how  asymmetry  gives  any   superior  ad- 

•Now  that  Gosse,  Buchanan  White,  and  tcmatic  value  of  these  parts,  this  reproach 
Godmau  have  directed  attention  to  the  sys-      will  no  longer  be  possible. 
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vantage.  It  maybe  mentioned  in  this  connection  that  when  a  male  of  one 
of  these  species  is  taken  between  the  fingers,  tlie  insect  frequently  en- 
deavors to  use  this  apparatus  as  an  organ  of  defence,  or  perhaps  it  might 
be  said,  of  aggression,  much  after  the  manner  of  a  Panorpa  or  a  Staphy- 
linus. 

An  examination  of  the  androconia  concealed  in  the  costal  fold  of  the 
fore  wing  in  the  species  of  this  genus  has  brought  to  light  some  very  curi- 
ous facts,  showing  how  closely,  as  far  as  these  scales  are  concerned,  some 
of  the  species  are  related  to  each  other  and  how  very  distinct  some  that  were 
supposed  to  be  doubtfully  separable.  This  has  led  to  some  further  exami- 
nation of  the  eccentric  abdominal  appendages  of  the  males,  and  to  a  new 
arrangement  of  the  groups  proposed  by  Mr.  Burgess  and  myself  (Proc. 
Bost.  soc.  nat.  hist.,  xiii :  282-306,  pi.)  when  we  fii-st  desci-ibed  these 
organs.  The  table  given  on  a  subsequent  page  brings  out  the  more  strik- 
ing features  and  arranges  the  New  England  species  in  a  more  logical  order 
than  before  ;  a  new  distribution  of  the  species  will  be  found  in  the  text. 
Ausonius,  a  somewhat  anomalous  species,  is  included  here  because  found 
upon  the  confines  of  New  England.  The  only  known  specimen  having 
been  only  partially  examined  (Mr.  Lintner  kindly  permitted  me  to  remove 
enough  scales  to  study  the  more  prominent  characteristics),  it  is  impassible 
at  present  to  locate  it  with  precision. 

Life  history  and  habits.  These  butterflies  are  among  our  very  earliest 
species,  being  preceded  only  by  a  few  Lycaeninae,  and  in  this  respect  differ 
widely  from  most  of  our  other  Hesperidae,  but  few  of  whicli  appear  until  a 
month  later.  Some  of  the  species  are  single,  some  double  brooded,  and  one 
even  in  part  triple  brooded,  but  the  second  generation  of  the  double  brooded 
species  seem  to  be  generally  far  less  numerous  in  individuals  than  the  first; 
the  chrysalids  producing  the  second  brood  eclose  the  imago  in  a  week  or  ten 
days,  while  those  giving  birth  to  the  early  spring  butterflies  continue  in  this 
state  from  three  to  six  weeks,  the  larva  always  hibernating  full  fed  and 
changing  at  the  first  indication  of  the  lessening  rigors  of  winter.  In  this 
and  the  neighboring  genera  we  have,  I  believe,  the  only  instances  among 
Lepidoptera  in  which  very  early  imagos  have  hibernated  in  the  caterpillar 
state.  The  eggs  are  laid  singly  and  the  caterpillars  live  isolated  in  little 
nests  which  are  made  upon  the  under  side  of  leaves  either  by  cutting  and 
folding  over  a  fragment  of  the  leaf,  and  fastening  it  securely  to  the  other 
portion  by  strong  distant  bands  of  silk,  or  by  uniting  several  leaves. 
These  nests  are  always  scrupulously  clean  ;  the  whole  interior  of  the  nest 
is  lined  with  silk  and  this  is  always  suflficiently  large  to  permit  the  in- 
habitant to  turn  about.  The  caterpillars  of  some  species  eat  little  irreg- 
ular holes  or  slits  upon  either  side  of  their  nest,  and  this  becomes  a  ready 
mode  of  discovering  the  insect. 

The  caterpillars  feed  mostly  upon  leguminous  plants,  but  not  infre- 
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qucntlyon  Ciipulit'onto  aiul  SnliiMci'ac  ami  cmii  on  lianiinculat'eac,  llaiiui- 
melaccae  and  C"lRMU)|)()(liaceac  in  tliis  cDiiiitrv  and  on  Cruciferac  and 
Unibcllifcrae  in  Eurupe  ;*  l)e.sides  tliuse  mentioned  under  the  different 
species  below,  undetermined  kinds  have  liecn  found  by  Dr.  Chapman  upon 
other  plants  of  the  same  family,  siieh  as  Lespedeza  hirta  Ell.,  Sesbania 
vescicaria  Ell.,  Clituriamariana  Ijiiiu.  and  Centrosema  virginianum  Benth  ; 
I  have  foimd  eggs  of  one  species  on  liobinia. 

The  insects  appear  to  change  to  chrysalis  within  the  last  larval  nest  or 
in  another  entirely  similar  one  constructed  for  the  purpose,  but  in  cither 
case  the  nest  is  more  perfectly  closed. 

Of  the  butterflies  the  female  is  always  less  abundant  and  seldom  or  never 
leaves  its  natural  liaunts, — overgrown  recent  clearings  or  the  thickets  and 
woods  themselves  ;  while  the  male  is  more  fond  of  tiie  neighboring  roads, 
playing  about  damp  spots  and  resting  witii  spread  wings,  with  a  tame- 
ness  apparently  (juite  foreign  to  its  nature  in  the  thickets.  In  the  woods, 
these  insects  roam  about  with  a  jerky  Hight,  never  far  from  the  ground  but 
with  so  uncertain  a  movement  and  such  frequent  changes  of  course  that 
they  are  rather  hard  to  capture,  and  the  nature  of  their  haunts  among  the 
thickets  does  not  lessen  the  difficulty.  They  skip  into  this  and  that 
corner  and  natural  arbor  as  if  on  the  search  for  wliat  was  going  on  ;  ap- 
parently about  to  alight  on  every  stick  they  meet,  they  seem  to  find  it 
unsatisfactory  as  soon  as  reached  and  avoid  it  with  a  start.  How  they 
manage  to  fly  with  such  irregularity  and  speed  through  dense  shrubbery 
is  hard  to  understand.  They  do  not  often  seek  the  juices  of  flowers  but 
are  occasionally  taken  on  those  of  everlasting. 

When  resting  at  night  they  close  their  wings  quite  in  the  manner  of  a 
noctuid  moth.  Frohawk  once  found  the  European  tages  asleep  on  a  grass 
head  (87: -2)  the  fore  wings  entirely  covering  the  hind  pair  and  sloping 
like  the  roof  of  a  liouse  ;  the  head  at  the  same  time  was  bowed  so  as  to 
touch  the  grass  and  the  antennae  were  bent  back  parallel  with  the  costal 
margin  of  the  wings.  The  colors  of  the  butterfly  were  wonderfully  similar 
to  those  of  the  grass  head,  and  coupled  with  the  position  assumed  on  the 
brown  tuft  was  a  remarkable  and  perfect  disguise. 

The  eggs  are  very  short,  sugar-loaf  shaped,  with  a  moderate  number  of 
vertical  ribs  throughout  their  length.  They  are  laid  singly,  sometimes 
upon  the  upper,  sometimes  on  the  under  surface  of  leaves,  on  the  stems  of 
plants,  or  as  Boisduval  says  is  the  case  with  T.  tages  of  Europe,  under  the 
petioles  of  the  leaves.  The  larvae  are  exceedingly  sluggish  in  habits, 
with  strongly  constricted  collar,  large  head,  phunp  and  somewhat  arched 
body,  pale  green  or  yellow,  with  a  few  longitudinal  stripes  of  different 
shades  of  the  same  color  and  a  concolorous  dorsal  shield  on  the  first  tho- 
racic segment.     The  chrysalids  are  not  so  stout  as  in  the  preceding  genera 

*  Stoll'  figures  a  South  American  species  on  a  Solaiium. 
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but  are  otlicrwise  of  similar  form,  generally  of  some  shade  of  green  with 
dusky  clouds. 

"Dr.  Curtis  mentions  the  curious  circumstance,  that  old  specimens  [of 
this  geiius]  when  alive  have  frequently  lost  one  or  both  of  their  palpi,  an 
accident  lie  had  only  observed  among  the  Pyralidae"  (Westwood,  Modern 
class,  ins.,  ii  :  3(30). 

A  fossil  butterfly  has  been  found  in  the  miocene  of  Eott,  Germany, 
closely  allied  to  this  genus. 


EXCURSUS  LVII.—NESTS  AND   OTHER  STRUCTURES  MADE 

BY    CATERPILLARS. 

Uuweave  the  Caterpillar's  gluey  thread. 

Darwin.— TAe  Botanic  Garden. 

TiiEUE  is  considerable  difterence  among  the  caterpillars  of  butterflies  as 
to  the  amount  of  silk  they  spin.  Some,  and  this  is  especially  true  of  the 
Lycaenidae,  and  next  of  the  Pierinae,  spin  very  little  and  have  apparently 
little  use  for  it,  being  able  to  make  their  way  about  without  weaving  a 
carpet  whereon  to  cling,  though  they  ordinarily  do  spin  some.  Others 
seem  unable  to  take  a  single  step  without  laboriously  spinning  a  thread 
wherever  they  would  go,  fastening  it  upon  this  side  and  that,  and  without 
it  will  venture  nowhere.  As  a  general  rule  nests  of  any  sort  are  con- 
structed only  by  the  last  named,  i.  e.,  by  those  most  dependent  upon  a  hold 
on  silken  strands  to  make  then-  way.  Yet  there  is  one  notable  exception 
in  a  Mexican  Pierid  which  constructs  a  web  nearly  as  close  as  parchment. 

Nests,  which  are  almost  solely  for  purposes  of  concealment,  are  very 
generally  made  by  those  Ijutterflies  whose  caterpillars  are  gregarious,  but 
there  is  one  kind  made  by  New  England  social  caterpillars  which  has  no 
such  purpose  and  which  is  perhaps  too  simple  to  be  properly  called  a  nest. 
Tliis  is  the  web  made,  particularly  in  earlier  life,  by  the  caterpillars  of 
Euvanessa  antiopa,  which  move  about  much  from  place  to  place,  spinning 
wherever  they  go,  .so  that  at  last  the  line  of  movement  by  successive 
strands  thrown  across  every  angle  a  twig  makes  with  the  larger  stem,  forms 
a  sort  of  veil  of  silk  over  which  they  crawl  with  extreme  rapidity,  but  with- 
out which  their  movements  are  greatly  retarded. 

Some  caterpillars  have  a  favorite  place  of  repose  to  which  they  come 
after  every  meal  and  which  they  carpet  with  silk  for  greater  comfort.  Of 
such  are  some  of  the  swallow-tails,  and  it  would  seem  as  if  the  nest  they 
construct  were  at  first  an  accidental  result  of  this  habit,  perfected  by  its 
protective  adaptation.  These  caterpillars  rest  upon  the  middle  of  the  upper 
surface  of  a  leaf,  upon  the  floor  of  which  they  have  stretched  a  silken  car- 
pet from  side  lo  side,  each  strand  shorter  than  the  last,  so  as  to   make  the 
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edges  curl  toward  each  other  and  soiiiL'tiiuLvs  to  meet  and  tliiis  to  tbrin  an 
open  nest. 

The  most  common  form  of  nest,  however,  is  that  in  which  different  parts 
of  the  same  leaf  or  adjacent  parts  of  different  leaves  are  fastened  together 
by  silken  strands.  The  simplest  and  weakest  of  tliese  are  made  by  the 
caterpillars  of  Polygonia  faunas  and  Vanessa  atalanta,  which  fasten  to- 
gether very  weakly  the  opposite  edges  of  a  single  large  leaf  so  as  just  to 
make  them  meet ;  but  the  threads  are  so  slight  that  they  are  ruptured  with  the 
slightest  effort.  The  caterpillar  within  having  thus  secured  a  shelter  seems 
loth  to  leave  it  and  makes  its  meals  from  its  own  dwelling,  until  having 
literally  eaten  itself  out  of  house  and  home  it  is  forced  to  venture  fortli  and 
construct  another. 

Another  form  of  nest  made  from  a  single  leaf  is  constructed  by  all  the 
higher  skippers,  Hesperidi,  in  early  life,  and  by  many  of  them  throughout 
life,  by  folding  over  a  little  piece  of  leaf,  and  fastening  the  edge  to  the  oppo- 
site surface  by  a  few  loose  strands  of  silk ;  to  effect  this  they  first  bite  a 
little  channel  into  the  leaf  at  just  such  a  place  as  to  leave  a  fragment  of 
leaf  neither  too  large  nor  too  small  to  serve  as  a  roof  when  thev  shall 
have  turned  it  over  ;  often  they  have  to  cut  two  channels  in  order  to  pro- 
cure a  flap  sufficiently  small  for  their  purposes  ;  and  it  is  curious  to  watch 
one  of  these  tender  creatures,  just  as  soon  as  it  has  devoured  its  effST-shell, 
struggling  with  a  tough  oak-leaf  to  build  for  itself  a  house.  These  nests 
are  much  more  firmly  made,  the  silken  fastenings  being  composed  of  many 
strands  often  very  tough.  On  leaving  one  nest  to  construct  a  larger,  the 
caterpillar  always,  I  believe,  first  bites  off  the  threads  of  the  old  nest  and  gives 
the  flap  a  chance  to  resume  its  position,  which  however,  it  rarely  fully  does. 
AVhen  older  many  of  these  same  skippers  find  a  single  leaf  of  their  food- 
plant  too  small  to  conceal  them,  and  so  they  draw  several  leaves  together 
just  as  they  grow  upon  the  plant,  and  retaining  them  in  the  desired  place 
by  silken  bands,  live  within  the  leafy  bower.  This  mode  of  construction 
is  a<:lopted  almost  from  the  first  by  the  Pamphilidi  which  feed  on  grasses,  the 
proximity  of  adjoining  blades  near  the  base  atfljrding  a  good  chance  to 
attach  them  together,  while  a  cluster  of  blades  furnishes  a  similar  chance 
to  construct  the  somewhat  tubular  nest  they  require  when  they  have  grown 
large  and  fat. 

A  nest  composed  of  several  leaves  is  not  made  by  many  other  of  our 
butterflies.  Vanessa  atalanta,  however,  especially  when  it  is  more  than 
half  grown,  finds  it  easier  to  attach  neighboring  leaves  of  the  thickly 
growing  nettle,  than  to  find  one  sufficiently  free  to  use  it  only ;  so  that 
fully  one-half  of  the  nests  of  the  larger  caterpillars  are  made  from  a  num- 
ber of  leaves  :  the  nest  is  always  roomy,  capable  of  housing  several  cater- 
pillars, though  never  containing  more  than  one. 

The   nesting  habits  of  V.    atalanta   are  shared  by  the  other  species  of 
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Vauess<a,  with  certain  slight  variatious.  In  early  life,  V.  cardui  tries  to 
make  the  stiff  and  crenulate  edges  of  tiiistle  leaves  meet  together,  but  with 
indifferent  success,  and  so  fills  in  the  interstices  with  an  exceedingly  thin  web, 
in  no  way  concealing  it  from  sight.  In  after  life  it  forms  an  oval  nest  of 
the  size  of  a  pigeon's  egg,  by  fastening  adjoining  leaves  together  very 
slightjy,  and  filling  all  the  interstices  with  a  similar,  fiimsy  web,  upon 
which  it  fastens,  or  into  which  it  weaves,  bits  of  eaten  leaf  or  parts  of  the 
inflorescence  of  the  plant,  still  imperfectly  concealing  it  from  sight ;  and 
sometimes  it  hangs  itself  up  for  chrysalis  within  the  same  narrow,  and  by 
this  time  very  filthy  apartment.  V.  huntera  makes  a  similar  but  rounder 
nest  on  the  everlasting,  and  conceals  itself  very  effectually  by  completely 
covering  the  more  compact,  but  still  very  slight  web,  with  the  inflores- 
cence of  the  plant. 

Another  class  of  nests  is  that  made  by  some  of  our  Melitaeidi  (Cincli- 
dia  and  Euphydryas)  which,  living  in  company,  cover  at  first  a  few  leaves, 
then  the  whole  head  of  the  plant,  and  eventually,  sometimes,  the  whole 
plant  in  a  tolerably  firm  web,  within  which  the  company  feed,  until  the 
whole  becomes  a  nasty  mess  of  half  eaten  and  drying  leaves,  and  all  sorts 
of  frass,  including  their  own  excrement  and  cast-off  pellicles,  everywhere 
tangled  with  web.  Within  such  a  nest  they  hibernate,  but  not  until  they 
have  strengthened  it  witli  denser  web  and  drawn  the  leaves  of  the  head 
more  tightly,  so  that  it  becomes  a  mere  bunch  which  one  may  cover  with 
his  liand,  and  which  contracts  the  more,  apparently,  as  winter  approaches. 
In  tlie  spring  the}-  evidently  have  had  enough  of  this  sort  of  communal 
life,  and  live  thereafter  in  the  open  air. 

But  perhaps  the  most  interesting  nest  of  all  is  that  made  by  the  cater- 
pillar of  the  viceroy.  This  caterpillar  hibernates  when  partly  grown,  and 
provides  for  the  occasion  a  winter  residence,  which  is  occupied  only  during 
the  cold  season.  For  this  purpose  it  eats  the  sides  of  a  willow-leaf  nearly 
to  the  midrib,  for  about  one-third  the  distance  from  the  tip,  ordinarily 
selecting  for  the  purpose  a  leaf  near  the  end  of  a  twig  ;  the  opposite  edges 
of  the  rest  of  this  leaf  it  brings  together,  and  not  only  fastens  them  firmly 
with  silk,  but  covers  this  nest  outside  and  inside  with  a  carpet  of  light- 
brown  glossy  silk,  so  that  the  leaf  is  nearly  hidden  ;  nor  is  this  all ;  it 
travels  back  and  forth  on  the  leaf-stalk  and  around  the  twig,  spinning  its 
silk  as  it  goes,  until  the  leaf  is  firmly  attached  to  tlie  stalk,  and  in  spite  of 
frost  and  wind  will  easily  hang  until  spring.  Following  the  projecting 
midrib,  the  caterpillar  creeps  into  this  dark  ceil,  head  foremost,  and  closes 
the  opening  with  its  hinder  segments,  all  abristle  with  spines  and  warts. 
The  other  species  of  the  same  genus,  the  red-spotted  and  the  banded 
purple,  have  the  same  habits;  the  latter  feeds  on  birches,  and  if  we 
examine  these  trees  in  early  spring,  when  all  sorts  of  ichneumon  flies  are 
just  beginning  to  wander  about  in  search  of  prey,  we  can  hardly  fail  to  be 
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Struck  by  the  deceptive  resemblance  these  hiberuacula  of  the  banded  purple 
bear  to  the  opening  buds  and  curving  terminal  shoots  of  the  very  twig  on 
which  they  occur  ;  the  color  of  the  soft  down  of  the  buds  and  the  envelop- 
ing silk  of  the  hibernacula  is  as  similar  as  are  their  forms  ;  and  this 
mimetic  resemblance  is  doubtless  as  effective  as  it  is  interesting. 


Table  of  the  species  of  Thanaos,  based  on  the  imago*. 

Fore  wiugs  with  subapical  vitreous  spots.    Terminal  liooks  of  upper  organ  of  male  genitalia 
separate;  blades  of  clasps  long,  especially  on  left  side,  when  compared  to  the  main  body; 
hind  process  of  right  clasp  smooth.    Costal  fold  of  fore  wings  of  male  furnished  with  long 
pediform  bristles,  curving  at  base,  but  with  no  flagellate  or  twisted  audroconia. 
Species  of  smaller  size  (wing  expanse  less  than  38  mm.).    Summit  of  upper  organ  of  male 
abdomen  with  no  bristling  crest;  basal  process  of  left  clasp  unarmed;  the  blade  very 
slender.    Costal  fold  with  many  long,  rod-like,  subequal  androcoula,  sometimes  two- 
pronged,  apically  not  twice  so  stout  as  at  b.ise. 
The  dark  spots  of  the  upper  surface  of  the  wings  neither  well  defined  nor  in  striking 
contrast  to  the  ground  color.   Extremity  of  the  blades  of  the  male  clasps  only  slightly 
curi-ed ;  pendant  tooth  of  centrum  reduced  to  a  bristle.    No  apple-seed  shaped  an- 
droconia  in  costal  fold. 
A  large,  somewhat  distinct  patch,  paler  than  the  ground  color  between  the  cellular 
and  subcostal  vitreous  spots  of  the  fore  wings.    Process  of  left  clasp  of  the  male 
slender  and  straght,  almost  as  slender  as  the  blade ;  basal  process  of  right  blade 
tapering  nearly  to  a  point.    The  smaller  soaphiform  scales  of  the  costal  fold  often 

no  more  than  twice  as  long  as  broad luciUus. 

A  patch  like  that  mentioned  above,  but  faintly  or  not  at  all  indicated  by  contrast. 
Process  of  left  clasp  of  the  male  broad  and  curving  strongly,  much  broader  than 
the  blade;  basal  process  of  right  blade  broadly  rounded.  The  smaller  soaphi- 
form androconia  rarely  or  never  so  short  as  above perslus. 

The  dark  spots  of  the  upper  surface  of  the  wings  well  defiued  and  in  striking  contrast 
to  the  ground  color.  Extremity  of  blades  of  male  clasps  bent  strongly;  pendant  tooth 

of  centrum  stout.    Many  apple-seed  shaped  androconia  in  costal  fold martialis. 

Species  of  larger  size  (wing  expanse  more  than  40  mm.).    Summit  of  upper  organ  of  male 

abdomen  with  a  distinct  prickly  crest ;  basal  process  of  left  clasp  armed  with  spinules ; 

the  blade  moderately  slender.    Costal  fold  with  no  rod-like,  subequal  audroconia,  the 

nearest  being  much  more  than  twice  as  |stout  at  tip  as  at  base;  the  different  species  of 

this  group  show  no  distinction  in  androconia. 

Upper  surface  of  fore  wings  flecked  with  whitish  scales  throughout,  so  as  to  be  quite 

different  in  general  tint  from  the  hind  wings.    Crest  of  upper  organ  of  male  genitalia 

slightly  elevated  and  bearing  a  vertical  shield  expanding  apically ;  lobe  of  right  clasp 

dactylate,  long,  slender  and  free,  curving  inward juvenalis. 

No  such  difference  as  indicated  above  between  the  fore  and  hind  wings,  except  in  small 

patches.    Crest  of  upper  organ  of  male  genitalia  with  the  armiiture  facing  upward. 

Lobe  of  right  clasp  either  very  broad  or  not  separate  from  the  blade. 

No  such  patch  as  indicated  below  in  any  part  of  the  wing.    Crest  of  upper  organ 

of  male  abdomen  strongly  elevated  and  surmounted  by  a  horse-shoe  shaped  ridge ; 

lobe  of  right  clasp  greatly  expanded,  broadest  apically horatius. 

A  distinct  patch,  at  the  extremity  of  the  cell  and  above  it,  paler  than  the  rest  of 
the  wing.    Crest  of  upper  organ  of  male  abdomen  forming  a  gibbous  prickly  pro- 
tuberance; lobe  of  right  clasp  greatly  expanded,  broadest  basally...terentius. 
Fore  wings  with  no  subapical  vitreous  spots.    Terminal  hooks  of  upper  organ  of  male  genitalia 
[ausouiust  unknown]   consolidated  and  stout ;  hind  process  of  right  clasp  [ausonlust  un- 
known] denticulate.  Costal  fold  of  fore  wings  of  male  [ausonlust  unknown]  with  no  pediform 
bristles,  but  with  either  flagellate  or  twisted  androconia. 

*The  early  stages  of  our  many  species  of      could  readily  be  made  for  some  of  them. 
Thanaos  are  insulficiently  known  for,  any  at-         tAusonius  will  doubtless  be  found  to  agree 
tempt   at   tabulation,   though  partial    tables       closely  with  martialis. 
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Extra-mesial  band  of  fore  wings  removed  by  less  than  its  own  width  from  the  apex  of  the  cell. 
Blades  of  clasp  of  male  abdomen  long  as  compared  to  the  main  body,  strongly  bent  at  ex- 
tremity  ausonius. 

Extra-mesial  band  of  fore  wings  removed  by  more  than  Its  own  width  from  the  apex  of  the 

cell.    Blades  of  clasp  of  male  abdomen  short  as  compared  to  the  main  body,  not  bent 

strongly  at  apex. 

Species  of  moderate  size.    No  distinct  hoary  patch  between  the  upper  halves  of  the  two 

bands  crossing  the  upper  surface  of  the  fore  wings ;  no  hind  tibial  pencil  of  hairs  in  the 

male.    Blade  of  right  clasp  stout;  tip  of  right  clasp  broad  and  denticulate.    Costal  fold 

of  fore  wings  with  twisted  ribbon-like  scales brizo. 

Species  of  email  size.  A  distinct  hoary  patch  in  the  position  indicated  above ;  a  long  hind 
tibial  pencil  of  hairs  in  the  male.  Blade  of  right  clasp  slender ;  tip  of  right  clasp  slen- 
der and  smooth.    Costal  fold  of  fore  wings  with  flagellate  tapering  scales icelus. 

GROUP  I  (lucUius). 

Antennal  club  composed  of  not  more  than  eighteen  joints ;  fore  wings  with  subapical 
vitreous  spots ;  hind  coxae  of  male  with  an  auriculate  process,  and  hind  tibiae  with  a 
basal  interior  pencil  of  hairs  longer  than  the  tibiae ;  costal  fold  with  both  pediform 
bristles  and  rod-like  androconia ;  upper  organ  of  male  abdominal  appendages  without 
a  crest;  terminal  hooks  separate,  slender;  tooth  reduced  to  a  tubercle  and  bristle; 
clasps  with  slender  blades,  the  left  with  separated  basal  and  median  processes,  both 
unarmed.  Eggs  with  less  than  fifteen,  rarely  as  many  as  fourteen,  vertical  ribs. 
Larval  food,  Ranunculaceae  and  Salicaceae.  Two  or  three  broods  annually  in  the  nor- 
thern United  States. 

Specibs  :  lucUiua,  persius. 

THANAOS  LUCILIUS.—  Lucilius's  dusky  wing. 

[Five  spotted  banded  skipper  (Maynard).] 

Nisoniades  lucilius  Lintn.,  MS.,  Scudd.-  Thanaos  lucilius  French,  Rep.  ins.  111., 

Burg.,  Proc.  Bost.  soc.  nat.  hist.,  xiii :  287-288,  vii:  161-162  (1878);  — Mayn.,  Butt.  N.  Engl., 

pi.,  fig.  2,  u,  1, r  (1870) ;— Pack.,  Can.  ent,  iii,  vi :  54,  pi.  7,  figs.  78,  78a  (1886). 

113  (1871);— Lintn.,  Ent.  contr.,  i :  32-34,  pi.  7,  Nisoniades  persius  var.  lucilius  Streck., 

figs.  1-2  (1872) ;  u :  60-61  (1872) ;  iv :  67-68  (1878) ;  Cat.  Amer.  Macrolep.,  178  (1878). 
-French,  Butt.  east.  U.  S.,  357-359(1886)- 

Erynnis   lucilius  Scudd.,  Syst.  rev.  Am.  Figured  by  Glover,  111.  N.  A.  Lep.,  pi,  T, 

butt.,  51  (1872).  figb.  3, 15,  ined. 

Welcome,  maids  of  honor, 

You  do  bring 

In  the  Spring, 
And  wait  upon  her. 

Herrick.—  To  Violets. 

"Doch  sa^'!  was  ist's  mit  den  Schraetterlingen?" 
Die  starben  der  Rose  nach  aus  Schmerz. 
Die  Elfen  nahmen  die  bunteu  Sehwingeu 
Zum  Putz  fiir  die  Damen  bei  Tanz  und  Scherz. 

SxLLE,T.—Mfenwirthschaft. 

Imago  (9:4).  Head  covered  above  with  long,  maroon  or  purplish  brown  hairs, 
mingled  with  a  few  paler,  sometimes  ashen  gray  hairs  in  front;  beneath,  the  scales  are 
paler  and  a  few  pass  around  the  hinder  edge  of  the  eye ;  tuft  of  bristles  outside  of  the 
antennae  black.  Palpi  pale  purplisli  brown  beneath  verging  on  ashen,  especially 
toward  the  basal  joint,  and  pretty  uniformly  pale-tipped,  even  to  a  slight  extent  above, 
where  it  is  otherwise  considerably  darker ;  outer  surface  covered  rather  abundantly 
with  long  black  hairs ;    apical  joint  blackish  brown,  beneath  flecked  with   grayish. 
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Antennae  blackish  brown,  very  minutely  flecked  with  whitish  at  the  base  of  the  joints 
on  the  apical  half  of  the  stalk  above ;  and  below  distinctly  marked  with  snowy  white 
at  the  base  of  all  the  joints,  posteriorly  extending  upon  the  club,  where  it  forms  a 
long  field  growing  dirty  yellowish  toward  the  tip,  the  division  of  the  joints  faintly 
marked  with  dusky;  the  anterior  surface  of  the  club  naked  and  deep  castaneous, 
sometimes  deeply  infuscated  above;  the  apical  joint  luteo-castaueous.  Tongue 
blackish  fuscous,  becoming  castaneous  apically,  and  at  extreme  tip  changing  to 
luteous. 

Thorax  covered  above  with  blackish  brown  hairs  and  scales  tinged  with  purplish ; 
beneath  with  dark,  slightly  olivaceous,  brown  hairs,  often  ashy.  Legs  dark  purplish 
brown,  darkest  on  upper  surface  of  femora  and  tibiae,  the  sides  of  femora  and  under 
surface  of  tibiae  often  tinged  more  or  less  conspicuously  with  silvery  gray  or  dirty 
yellow,  nearly  always  with  some  shade  paler  than  the  upper  surface,  the  inner  sides 
of  the  tarsi,  especially  toward  the  base  of  the  joints,  and  the  under  surface  toward  the 
base  cinereous.  Spurs  dark  brown,  sometimes  flecked  with  gray  next  the  leg,  reddish 
tipped ;  spines  bright  reddish  luteous.  Claws  the  same,  dusky  edged  and  tipped.  Pad 
dusky  or  blackish. 

Wings  above.  Fore  toings  dark  grayish  or  cinereous  brown,  a  very  little  darker  in  the 
^  than  in  the  ?  ,  heavily  marked  with  black  or  blackish  blotches  and  bands.  The  cell- 
ular vitreous  spot  just  beneath  the  base  of  the  second  superior  subcostal  nervule  is  seldom 
present  in  the  (J  and  often  absent  from  the  $  ;  in  the  latter  only  is  it  ever  as  large 
as  the  other  spots ;  these  form  a  bent  or  curving  broken  series  composed  of  subcostal 
and  median  spots,  none  being  ever  present  in  the  interspaces  beyond  the  cell;  the 
subcostal  spots  are  placed  in  succeeding  interspaces  below  the  second  superior  sub- 
costal nervule  in  a  nearly  or  quite  straight  line  running  from  the  costal  margin, 
scarcely  within  a  point  midway  between  the  tip  of  the  costal  fold  of  the  $  and  the 
tip  of  the  wing,  to  the  middle  or  just  below  the  middle  of  the  outer  margin ;  they  are 
four  in  number,  although  all  but  the  second  from  above  may  become  obsolete  and 
they  are  always  minute,  especially  in  the  <?  ;  occasionally  both  and  very  often  the 
lower  of  the  median  spots  are  absent,  especially  in  the  (J  ;  the  upper  is  placed  just 
before  the  middle  of  the  upper  median  interspace,  and  the  lower,  when  present,  is 
almost  invariably  farther  from  the  border  than  the  upper  but  not  more  so  than  in  T. 
persius.  The  basal  half  of  the  wing  above  the  lower  median  nervule  and  the  basal  third 
or  two-fifths  below  it  is  heavily  clouded  with  black,  more  or  less  blotched  iu  the  lower 
half  of  the  wing  with  dark  cinereous ;  the  outer  limit  of  this  field  is  more  distinctly  marked 
in  the  ?  than  in  the  ^  and,  starting  from  the  tip  of  the  costal  nervure,  is  at  nearly  right 
angles  to  the  costal  border,  as  far  as  the  lower  median  nervule,  below  it  arcuate,  open- 
ing outward.  Beyond,  the  decided  cinereous  tint  of  the  wing  is  more  manifest,  often 
tinged  to  a  very  slight  degree,  especially  In  the  ?  ,  with  purple;  in  the  upper  half  of 
the  wing  and  sometimes  toward  the  outer  border  (especially  in  the  ?  )  the  gray  tint  is 
more  distinct  than  within  the  lower  half  of  the  extra-mesial  band ;  especially  is  this  the 
case  between  the  cellular,  ochreous  spot  and  the  outer  series  of  similar  markings, 
where  the  whole  roundish  space  from  close  to  the  costal  edge  to  the  bottom  of  the 
cell  is  occupied  by  a  distinct  gray  flecking,  forming,  generally,  with  the  darker  mark- 
ings bordering  it,  a  more  conspicuous  contrast  than  occurs  elsewhere  on  the  wing;  in 
the  upper  half  it  is  often  powdered  slightly  with  whitish  or  lilaceous  scales ;  the  extra- 
mesial  band  is  sometimes  narrow,  sometimes  moderately  broad,  in  the  former  case  com- 
posed of  rounded  triangles,  in  the  latter  of  lanceolate  dashes,  pointed  outward;  it  is  of 
uniform  width,  generally  regularly  arcuate,  occasionally  bent  near  the  bottom  of  the 
submedian  area  and  encloses  at  its  edge  above,  in  its  middle  or  the  middle  of  its  inner 
half  below,  the  subcostal  and  median  vitreous  spots ;  the  spots  of  the  band  are  nar- 
rowly bordered  externally  with  pale  cinereous  markings,  often  flecked,  at  least  in  the 
upper  half  of  the  wing,  with  hoary  scales,  which  sometimes  extend  over  the  whole 
outer  border  excepting  the  submarginal  spots ;  the  latter  are  dusky,  roundish,  often 
lunulate  below,  usually  at  least  partially  confluent,  increasing  slightly  in  size  and 
scarcely  receding  from  the  outer  border  in  passing  downward ;  they  are  generally  fol- 
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lowed  exteriorly  by  pale  clots  or  spots,  occasionally  by  delicate,  very  short,  pale  lines 
uniting  them  to  the  outer  border,  which  is  edged  with  blackish.  Fringe  nearly  uuif  orm 
dark  grayish  brown ,  the  basal  portion  flecked  with  hoary  scales.  Hind  xoinys  very  nearly 
uniform,  soft,  blackish  brown,  tending  to  fuliginous ;  a  marginal  and  extra-mesial  row 
of  spots,  the  latter  in  the  middle  of  the  outer  two-flfths  of  the  wing,  are  distinct  only 
in  the  9  tind  there  consist  of  small,  roundish,  pale  cinereous  spots,  occasionally  arrow- 
headed,  the  extra-mesial  row  sinuous;  in  the  (J  they  are  sometimes  entii'ely  obsolete, 
or  the  marginal  series  when  present  is  quite  inconspicuous ;  outer  border  edged  with 
black  as  in  the  fore  wings ;  fringe  dark  cinereous,  a  little  lighter  than  on  the  fore  wings, 
duskier  toward  the  base,  at  extreme  tip,  especially  above,  a  little  whitish. 

Beneath  dark  fuliginous  brown,  with  a  slight  purplish  tinge.  Fore  loings  very  pale 
ochraceous  or  cinereous  along  the  inner  margin,  fading  out  on  the  adjacent  parts.  The 
vitreous  spots  exactly  repeated  beneath ;  outer  portion  of  the  wing  with  two  trans- 
verse rows  of  very  pale  ochraceous  or  whitish  spots,  the  outer  composed  of  smaller, 
usually  more  distinct  and  whiter,  marginal  spots,  dots,  or  rarely  short  longitudinal  lines, 
occasionally  obsolete  In  the  J  ;  the  inner  of  short,  longitudinal,  cloudier,  pale  dashes  In 
the  middle  of  the  outer  two-fifths  of  the  wing,  fainter  in  the  $  than  in  the  ?  ,  and  in  the 
former  occasionally  obsolescent;  the  spots  of  both  rows  increase  in  size  in  approach- 
ing the  inner  border,  and  finally  merge  in  the  pale  field  of  this  portion  of  the  wing ;  the 
extreme  apex  of  the  wing  is  more  or  less  heavily  flecked  with  grayish  or  hoary  scales, 
generally  extending  a  little  on  the  fringe  of  this  part  of  the  wing ;  outer  margin  edged 
with  black;  fringe  slightly  grayer  than  the  ground  color  of  the  wing,  faintly  paler  at 
the  extreme  base.  Hind  loings  with  a  double  row  of  always  small,  pale  ochraceous 
spots,  more  distinct  and  larger  in  the  ?  than  in  the  $ ,  and  in  the  latter  of  ten  obsoles- 
cent; the  outer  are  seated  on  the  border  and  are  usually  reduced  to  short  longitudinal 
lines  in  the  middle  of  the  interspaces ;  the  latter  form  a  slightly  sinuous  row  in  the 
middle  of  the  outer  two-fifths  of  the  wing,  and  although  sometimes  roundish,  are  very 
often,  even  in  the  ?  ,  reduced  to  lines  like  those  of  the  marginal  series  or  even  shorter ; 
and  when  roundish  are  usually  more  intense  along  the  middle.  Outer  margin  and 
fringe  as  in  the  fore  wings. 

Abdomen  above  blackish  brown,  the  tips  of  the  segments  grayish;  beneath  flecked 
with  brownish  gray.  Male  appendages  (36  :  4-G)  with  the  upper  organ  very  similar  to 
that  of  N.  persius,  differing  in  being  shorter,  having  shorter  terminal  hooks;  a  larger 
proportion  of  the  cup,  forming  the  union  of  the  lateral  arms,  seems  to  be  covered 
with  the  inferior  armature,  as  it  extends  almost  to  the  base  of  the  bent  portion  of  the 
arms.  Left  cJasp :  Main  body  pretty  small,  slender,  straight,  slightly  convex  laterally, 
increasing  rapidly  and  pretty  regularly  from  the  base,  foi*ming  a  high  triangle,  whose 
apex  is  at  the  base  of  the  piece.  Blade  pretty  broad  at  the  base  and  directed  a  little 
downward,  decreasing  rapidly  in  size,  and  then  unifonnly  slender,  very  long,  curved 
backward,  slightly  upward  and  considerably  and  regularly  inward,  scarcely  com- 
pressed. Its  outer  surface  twisted  slightly  in  the  apical  half  so  as  to  become  nearly 
horizontal  and  uppermost,  very  bluntly  rounded  at  the  tip,  the  upper  inner  angle  a 
little  produced;  basal  process  digitate,  attenuated,  incurved,  bowed  upward,  not  com- 
pressed, slenderest  at  the  base,  rounded  at  tips,  a  little  more  than  one-third  as  long  as 
the  blade.  Lobe  forming  a  slightly  longer,  broad,  nearly  equal,  flattened  plate,  a  very 
little  narrower  and  very  broadly  rounded  at  the  tip,  curved  slightly  inward  and  twisted 
a  very  little,  tending  to  bring  the  outer  surface  uppermost.  Sight  clasp :  Main  body 
like  that  of  the  opposite  side.  Blade  similar  in  size,  length,  form  and  direction 
to  the  left  clasp,  but  not  so  broad  at  the  base,  equally  rounded  at  the  tip  and  aimed 
apically  with  a  very  few  minute,  inconspicuous  spinules;  basal  process  reduced  to  a 
slight,  pointed,  triangular  tooth,  connected  with  the  blade  by  a  slight  ridge.  Lobe 
very  large  and  broad,  reaching  downward  beyond  the  base  of  the  blade,  fully  half  as 
long  as  it,  rounded  at  tip,  directed  backward  and  a  little  upward,  gibbous,  curved 
inwird  a  little  more  than  the  blade,  the  tip  bent  suddenly  upon  itself  and  directed 
straight  forward,  the  bent  apex  and  incurved  lower  edge  armed,  the  former  with  a  few 
very  long,  the  latter  witli  more  frequent  shorter,  minute  spinules. 
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Described  from  21  i  ,  8  9  . 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  8  mm. 

Smallest. 

Average. 

1535 
7.9 
6.25 
4.15 

Largest. 

18.15 
8.9 
7.6 
4.9 

Smallest. 

Average. 

Largest 

Length  of  fo:c  wings 

12.65 
6.75 
5.25 
3.6 

13.5 
6.8 
6.15 
4. 

14.75 
7.5 
6.15 
4.15 

16. 

antenn.H^ 

hind  tibiae  ami  tarsi., 
fore  tibiae  and  tarsi.. 

8. 

6.8 

4.5 

Accessory  sexual  peculiarities.  The  costal  fold  of  the  fore  wing  of  the  male 
encloses  a  mass  of  clustered  pediform  bristles  (47  :  4a)  about  .Coram,  long;  scaphiform 
androconia  of  varying  lengths  (4  b,  e)  often  no  more  than  twice  as  loug  as  broad, 
seated  upon  the  costal  vein  :  stout,  rod-like  androconia  (4  d),  occasionally  two-pronged 
at  tip;  others  similar,  but  laminate  (4  c)  and  perhaps  only  slender  forms  of  the  usually 
thin,  widely  expanded  and  more  or  less  irregularly,  round,  oval  cover-scales  (4f). 

Egg  (66:14).  Broad,  slightly  narrowing  as  it  passes  upward,  the  summit  very 
broadly  rounded  ;  sides  furnished  with  from  twelve  to  fifteen  distinct  ribs,  compressed, 
not  very  high,  passing  from  extreme  base  to  or  nearly  to  the  micropylic  depression  in 
a  slightly  sinuous  or  tortuous  course ;  when  they  stop  short  of  this  depression  a  new  set 
of  ribs  starts  between  the  others,  one  to  every  two  or  three  of  those  below,  generally 
one  in  the  middle  between  a  pair;  but  sometimes  closer  to  one  than  to  the  other,  and 
rarely  directly  continuous  to  the  depression  itself;  the  vertical  ribs  are  connected  by 
frequent,  very  delicately  raised  straight  lines,  at  equal  distances  apart,  occasionally 
near  the  shoulder  of  the  egg  a  little  oblique,  separating  cells  about  seven  times  as 
broad  as  long;  the  whole  surface  densely  punctuate.  The  micropylic  depression 
(69:3,6)  .2  mm.  wide;  the  central  micropylic  cells  smooth,  not  punctate,  rounded 
cuneiform,  about  .065  mm.  in  length;  outside  of  these  smooth  cells  the  surface  is  at 
once  punctuate,  and  the  cells  very  delicate  and  obscure,  hexagonal,  their  longer  axes 
diverging.  Color  at  first  of  a  green  so  delicate  and  pale  as  to  be  almost  white,  after- 
wards turning  to  a  pale  salmon  color.  Height,  .65  mm.;  greatest  breadth,  .65  mm.; 
the  vertical  ribs  at  most  .16  mm.  apart,  .03  mm.  high  in  the  middle;  the  transverse 
lines  .025  mm.  apart. 

Caterpillar.  First  staije  {73: 2).  Head  (80:31)  blackish  chestnut  brown  with 
black  ocelli  and  white  hairs,  the  mouth  parts  concolorous.  Body  very  pale  greenish 
yellow,  the  dorsal  shield  of  first  thoracic  segment  merely  dusky,  legs  and  prolegs  con- 
colorous, the  claws  of  former  luteo-castaneous.  Length,  2  mm. ;  breadth  of  head, 
.45  mm. ;  clubbed  bristles,  .025  mm.  long. 

One  specimen  obtained  from  eggs  collected  in  the  field  had  a  colorless  or  albino 
head,  but  it  was  evidently  a  sign  of  some  deficiency  as  it  died  without  eating. 

Second  stage.  Head  (80:32)  a  little  bilobed,  pitchy  black,  studded  with  fine,  white 
or  translucent  hairs  all  very  short ;  mouth  parts  and  antennae  black.  Body  of  the 
green  of  the  under  surface  of  the  leaf  of  columbine,  each  section  of  the  segments 
with  a  transverse  series  of  short,  whitish  hairs  like  those  of  the  head ;  dorsal  shield  of 
first  thoracic  segment  whitish  and  smooth,  without  hairs;  legs  and  prolegs  green. 
Length,  4  mm. ;  excepting  the  slenderness  of  the  body  the  form  is  that  of  the  adult. 

TTiird  stage.  Head  (80  :  33)  subquadrate,  larger  than  the  next  segment  but  smaller 
than  the  middle  of  the  body,  the  upper  outer  angles  produced  to  a  slight  stellate  tuber- 
cle or  r.ither  to  four  or  five  projecting  blunt  points ;  upper  margin  roundly  excised ; 
black,  made  hoary  by  abundant  short,  white  hairs.  Body  grass  green  or  the  green  of 
the  upper  side  of  the  columbine  leaf,  the  sides  paler  and  tinged  with  yellowish;  a  nar- 
row dorsal  band  darker  green  and  a  lateral  line  white  with  a  tinge  of  green ;  a  similar 
fainter  and  posteriorly  obsolescent,  snprastigmatal  line.  Beneath  pale  green.  Whole 
upper  surface  dotted  with  short,  pellucid,  fungiform  bristles  (86  :  46,  47)  in  tolerably 
regular,  transverse  series,  seven  or  eight  series  to  a  segment,  growing  from  pallid 
wartlets.  Spiracles  pallid.  Legs  and  prolegs  color  of  under  surface  ;  claws  of  former 
fuscous.     Length,  7.5  mm. ;  breadth,  1.2  mm. 
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Fourth  stage.  Difl'ers  from  the  preceding  stage  only  in  size,  and  in  that  the  bright 
spots  of  the  head  (80  :  34),  which  are  so  striking  a  feature  of  the  mature  larva,  first 
make  their  appearance  as  a  pair  of  small,  red  spots  just  below  the  summit.  Length  of 
body,  10  mm. ;  breadth  of  same,  1.5  mm. ;  of  head.  1.7  mm. 

Last  stage  (77:9).  Head  (77:  8 ;  80 :  35)  black,  euliveued  on  either  side  by  three 
oblique  streaks  or  spots  of  dull,  inconspicuous,  brownish  red;  one,  the  largest  and 
uppermost,  extends  from  near  the  summit  of  the  triangle  to  the  upper  outer  angles  of 
the  head,  narrowing  above;  the  others  are  roundish  spots,  one  above  and  slightly 
behind  the  other,  occasionally  united  and  then  parallel  to  the  uppermost  on  the  middle 
of  the  sides  of  the  head  ;  the  labnim  is  sometimes  similarly  colored  at  the  base ;  base 
of  the  antennae  and  palpi  livid,  but  the  rest  of  the  mouth  parts  black.  Ocelli  blackish 
fuscous;  elevated  summit  of  head  crowned  with  half  a  dozen  small,  bluut,  conical, 
black  tubercles  as  broad  as  high. 

Body  green,  scarcely  paler  than  the  upper  surface  of  the  columbine  leaves,  becoming 
5'ellowish  in  all  wrinkles  and  aloug  the  lower  border  of  the  sides,  so  transparent  that 
the  sex  is  easily  determinable  through  the  skin;  a  slender,  pale  yellowish,  lateral  line, 
and  owing  to  the  transparency  of  the  pellicle,  only  a  darker  green  dorsal  stripe;  body 
profusely  covered  with  minute,  whitish  wartlets,  from  each  of  which  arises  a  minute, 
delicate,  very  short  hair,  as  on  the  head,  gi\ing  a  pale  yellowish  bloom  to  the  surface. 
Under  surface  scarcely  paler  green  without  much  bloom,  the  legs  and  prolegs  similar, 
the  tip  of  the  former  a  little  dull  luteous.  Si)iracles  very  pale  luteous,  inconspicuous. 
Length  of  Ijody,  20  mm. ;  breadth  in  middle,  4  ram.  ;  at  first  segment,  1.75  mm.  ;  of 
head,  2.5  mm. 

Another  description.  The  following  was  sent  me  in  1872  by  Mr.  W.  Saunders: — Head 
very  large  and  prominent,  nearly  triangular  in  front,  black,  with  a  streak  of  reddish 
white  from  each  upper  corner,  extending  to  about  the  middle,  and  shaded  on  sides  with 
brown.  There  are  also  two  whitish  dots  on  each  side,  and  one  of  the  same  immedi- 
ately above  the  mandibles,  the  whole  surface  being  roughened  with  minute  tubercles  or 
granulations.  Body  above  dull  pale  green,  with  a  yellowish  bloom  occasioned  by 
the  body  being  thickly  covered  with  very  minute  yellow  granules.  A  broken  dorsal 
line  of  deeper  green,  arising  from  the  semi-transparency  of  the  skin  allowing  the  vis- 
cera to  show  through.  A  faint  [lateral]  yellow  line,  with  faint  imperfect  cross  lines 
of  the  same  between  the  segments.  Along  each  side  close  to  under  surface  the  color 
becomes  paler,  with  a  more  decided  yellow  tinge ;  stigmata  small,  yellowish,  not  visi- 
ble without  a  magnifier.  The  [first  thoracic]  segment  is  much  constricted,  giving  the 
head  a  much  more  prominent  appearance  than  it  would  otherwise  possess ;  it  has  also  a 
narrow  band  of  black  on  its  anterior  edge,  close  behind  the  head.  Under  surface  pale 
green  with  fewer  yellow  granules,  feet  and  prolegs  green,  faintly  tipped  with  brown. 

Chrysalis  (85  :  30-32).  Pale  green,  the  wings,  and  to  a  certain  extent  the  thorax, 
not  so  pale  as  the  other  parts ;  dorsal  thoracic  spiracles  black ;  body  covered  abun- 
dantly with  very  delicate  and  short  concolorous  hairs ;  cremaster  tip  and  crotchets 
testaceous.  The  tongue  scarcely  extends  beyond  the  tip  of  the  wings.  Length,  14.25 
mm.  ;  height  of  thorax,  4  mm.  ;  of  abdomen,  3.5  mm. 

Comparisons.  This  butterfly  and  T.  persiusare  among  the  most  closely  allied  of  all 
our  species  of  Thanaos,  and  the  recognition  of  their  specific  diversity  is  due  in  the  first 
instance  to  the  skill  of  Mr.  Lintner.  T.  lucilius  difi'ers  from  persius  in  size,  being  on  an 
average  considerably  smaller,  although  individuals  often  approach  each  other  in  this 
respect;  but  most  in  the  rather  conspicuous  cinereous  patch  enclosed  between  the 
viti-eous  spots  of  the  fore  wiugs, — scarcely  more  than  indicated  in  persius — and  in  the 
lighter  gray  hue  of  the  apical  half  of  the  same  wing;  the  submargiual  row  of  dark  spots 
recedes  less  from  the  outer  Itorder  on  the  lower  half  of  the  fore  wing  than  in  persius. 
Lintner  says  that  this  is  true  of  the  extra-mesial  [his  "submarginal"]  band,  but  my 
specimens  do  not  show  this ;  neither  is  there  any  difference  (except  individual  pecul- 
iarities) between  the  species  in  the  comparative  distance  of  the  median  vitreous  spots 
from  the  outer  margin. 


HESPERH)!:   TILVNAOS   LUCILIUS.  1463 

Distribution  (28:2).  This  butterfly  is  apparently  almost  confinetl  to 
the  AUeghauian  fauna,  where  it  is  found  from  southern  Canada  to  Maryland  ; 
it  does  not  seem  to  have  been  taken  any  further  inland,  its  westernmost 
localities  being  London,  Ont.  (Saunders)  and  Schoharie,  N.  Y.,  "  not  at 
all  rare"  (Lintner).  It  h;is  not  been  taken  north  of  the  former  place,  nor 
south  of  Maryland  (Wcidemeyer,  Mus.  Midi.  Univ.). 

I  have  left  the  above  statement  as  I  wrote  it  many  years  ago,  but  since 
then  it  has  been  taken  on  the  Yellowstone  in  Dakota,  by  Allen,  and  in 
Georgia,  by  Morrison,  so  that  its  range  is  vastly  extended  in  both  direc- 
tions, though  I  have  no  memoranda  of  its  capture  in  the  intervening  regions, 
where  it  doubtless  occurs.  This  is  the  more  probable, because  of  the  slight 
attention  that  is  given  to  the  collection  of  species  of  Thanaos,  and  because 
of  the  wide  distribution  of  the  food  plant  of  the  caterpillar,  Aquilegia  can- 
adensis, to  which  my  friend,  Dr.  Goodale,  has  called  my  attention.  This 
plant  inhabits  rocky  woods,  practically  throughout  the  whole  of  eastern  North 
America,  south  of  Lat.  50°  and  east  of  the  Rocky  Mountains,  though  prob- 
ably mostly  confined  in  the  southern  states  to  elevated  districts.  The  oc- 
currence of  the  butterfly  at  the  southern  extremity  of  the  Alleghanies  and 
at  the  eastern  edge  of  northern  Rocky  Mountains,  makes  it  probable  that 
it  enjoys  a  similar  range.* 

In  Xew  England  it  is  apparently  confined  tt)  the  southern  half,  never 
having  been  taken  north  of  Massachusetts,!  though  here  it  has  been  cap- 
tured on  the  top  of  the  Holyoke  range  by  several  observers  as  well  as  in  such 
elevated  places  as  Amherst  (Parker),  Andover  and  Princeton  (Scudder). 
It  is  also  known  from  the  vicinity  of  Boston,  where  it  is  common  enough, 
Springfield  (Emery),  Cape  Cod  (Sanborn)  and  Wood's  Holl  (Scudder). 
The  only  New  England  localities  are  New  Haven  (Smith,  Yale  Coll. 
Mus.),  New  Britain  (Scudder)  and  Guilford,  Conn.  (Smythe).  Although 
found  throughout  most  of  the  season,  it   is  not  so   common  as  T.  persius. 

Oviposition.  The  eggs  are  generally,  say  in  nineteen  times  out  of 
twenty,  laid  on  the  under  surface  of  the  tenderer  leaves  of  the  food  plant, 
but  also  sometimes  on  the  stem  or  on  the  upper  side  of  the  leaves  ;  they 
hatch  in  alxtut  ten  days  in  June. 

Food  plants.  The  caterpillar  seems  to  confine  its  attention  to  a  single 
plant,  the  wild  columbine,  Aquilegia  canadensis  Linn.,  one  of  the  Ranun- 
culaceae,  and  no  other  species  of  Thanaos  is  known  to  feed  on  a  plant  any- 
where near  this.  It  was  found  on  this  by  Saunders  more  than  twenty  years 
ago  (Can.  ent.,  i  :  100)  and  he  sent  me  a  description  of  the  larva  in  1872  with 
sketches,  of  which  I  have  made  use.  Since  then,  its  transformations  have 
been  published  by  Lintner.  Edwards,  however,  tells  me  that  he  has  raised 
it  in  West  Virginia  on  pig-weed,  presumably  Chenopodium  album,  a  very 
dittercnt  plant. 

•If  found  in  the  Rocky  Mountains,  it  wilj  1 1  liave,  however,  found  a  sure  sign  of  its 

beinteresting  tolearn  if  itfeedsonA.formosa.      presence  at  Plymouth,  N.  H.,  in  its  nests. 
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Habits  of  the  caterpillar.     The  caterpillar  is  a  long  while  in  eating 

its  way  out  of  the  egg,  doing  this  in  the  most  deliberate  manner,  twenty- 
four  hours  being  not  uucommonly  taken  for  this  alone  (86  :  28-30).  Mi-. 
Lintner  gives  the  following  account  of  the  habits  of  the  caterpillar  (Ent. 
contr.,  ii  :  60-61)  :  — 

A  large  number  of  larvae  of  Nisoniades  lucilius  were  fouud  resting  concealed  on  the 
under  surface  of  leaves  of  Aquilegia  canadensis,  growing  abundantly  in  an  elevated, 
rocky  locality  In  Bethlehem.  Their  shelter,  as  observed  in  numerous  specimens  col- 
lected at  this  time  and  in  larvae  subsequently  taken,  is  constructed  in  a  very  ingenious 
manner.  Shortly  after  the  larvae  leaves  its  shell,  and  with  its  first  feeding,  it  com- 
mences to  cut  a  narrow  channel  in  the  leaf  from  the  margin  inwardly  a  short 
distance;  this  completed,  from  another  point  on  the  margin  not  far  removed  from  the 
tirst,  a  second  channel  is  cut,  curving  toward  the  former,  the  two  not  uniting  but  fre- 
quently running  parallel  for  a  short  space.  The  portion  thus  nearly  separated  retains 
its  connection  with  the  leaf  by  only  a  pedicel-like  attachment.  Its  own  weight  carries 
it  downward  to  nearly  the  position  which  it  is  to  assume,  when  a  very  slight  eflbrt  by 
the  young  larva  serves  to  bring  it  to  its  desired  place,  almost  in  contact  with  the  lower 
side  of  the  leaf,  to  which  it  is  then  fastened  by  threads  passing  between  the  two  sur- 
faces at  sevei-al  points.  Sometimes,  as  if  with  the  object  of  ecouomiziug  time  or  labor, 
the  lobe  of  a  leaf  is  selected  of  which  to  construct  this  shelter,  when  but  a  moderate 
amount  of  cutting  at  its  base  gives  the  requisite  size  and  desired  form. 

KestiQg  upon  the  inside  of  this  recurved  portion,  the  larva  may  always  be  found, 
except  during  the  brief  time  that  it  leaves  its  concealment  to  take  its  food  from  some 
neighboring  leaf.  Its  rapid  feeding  soon  satisfies  its  appetite,  when  it  moves  quickly 
back  and  resumes  its  position.  In  localities  where  the  larva  occurs,  these  hiding 
places  may  be  readily  found  by  bending  over  the  stems  of  the  Aquilegia,  when  these 
little  bits  of  the  bright  green  upper  surface  of  the  leaf,  in  marked  contrast  with  the 
grayish  green  of  the  lower  side  upon  which  they  rest,  at  once  disclose  their  presence. 
Should  one  of  them  be  found  deserted,  its  former  occupant  may  perliaps  be  discovered 
on  a  leaf  near  by,  within  a  larger  retreat  of  similar  construction.  From  the  gradation 
of  sizes  observed,  it  is  probable  that  following  each  moulting  a  new  shelter  is  con- 
structed, of  a  size  sufficient  to  cover  the  larva  during  that  stage  of  growth,  until  at 
the  last  larval  moulting,  when  an  entire  leaf  is  simply  folded  over,  or  two  or  more 
leaves  have  to  be  brought  together  in  order  to  afford  the  necessary  concealment. 

In  the  foregoing  accoiuit  Mr.  Liutner  assumes  that  the  lobe  of  the 
leaf  falls  bj  its  own  weight,  but  tliis  I  have  not  found  to  be  the  case. 
After  biting  the  channel  to  form  the  desu-ed  flap  (82:  10),  the  caterpillar 
passes  numerous  threads  across  the  neck  of  the  flap,  evidently  to  pull  the 
l^arts  together;  and  when  the  bit  does  not  bend,  the  caterpillar  walks 
along  the  channel  to  see  if  all  is  bitten  clear  and  poking  its  head  into  the 
crevice  tries  either  to  pry  down  the  flap  or  to  push  it  up  by  tugging  at  the 
opposite  shore  with  its  head  ;  it  also  helps  matters  by  further  attacks 
at  the  channel  to  make  the  neck  of  the  flap  longer  or  narrower.  By  re- 
peated exertions  with  the  head,  the  inclination  of  the  flap  is  decided ; 
it  is  generally  bent  downward  beneath  the  leaf,  but  sometimes  reversed  in 
the  opposite  sense  and  brought  above  the  upper  surface.  The  rest  of  the 
work  is  wholly  accomplished  by  the  spinning  of  tight  threads  along  the 
hinge,  which  gradually  draws  the  flap  over  to  a  right  angle  with  the  leaf; 
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niul  it  i^  not  until  tlaii  thiit  tlirciuU  uri.-  uttiiclicd  to  thu  cdgca  of  the  Hnp 
iin<l  to  the  leaf,  l)_v  contimiullv  nhorteiiiiij;  which  the  Hii|>  in  Itroujjlit  over  to 
its  tiniil  iKKsitiun,  which  Is  ([uite  imrnliel  to  luid  iihnottt  a[i|ire«Heil  aj^'iiinxt 
the  lent".  The  proce-ss  is  un  exceedingly  slow  one  ;  ono  raterjiilliir  that  I 
w.itche<l  recjuiretl  thrre  or  four  liours  before  it  l)roujfht  Uio  Hap  to  a  ripht 
aujjle,  ami  only  then  did  it  rest  awhile  from  it.s  lahorH  to  partake  of  food  ; 
ut\er  thi.s  point  the  work  ia  of  couroc  cn«icr  and  more  rapid. 

On  leaving  thiit  abode  to  conotruct  a  new  one  it  alwayo  hites  away  the 
strmdi*  which  have  kept  the  flap  seourcly  in  plan',  which  then  parts  a 
little  more  widely  from  the  leaf  and  often  regains  a  position  at  rigiit  angles 
to  it. 

At  fir:tt,  that  is  when  very  young,  the  caterpillar  eats  the  e<lge8  of  the 
leaf  on  which  it  rct>ta  in  patches,  and  evidently  returns  to  the  same  feeding 
spot  more  than  once,  as  numerous  eaten  patches  may  be  found  separated 
only  by  slireds  of  half  eaten  leaf.  Somctimea  when  full  grown,  a  nest 
will  be  made  from  an  entire  leaf  bent  over  upon  itself  so  as  to  show  only 
the  under  surface.  After  it  is  half  grown,  ami  perhaps  before,  it  rests 
in  its  nest  with  its  head  and  thoracic  segments  bent  at  a  right  angle  to 
the  body.  When  alarmed  it  opens  its  jaws  very  widely.  Mr.  Lintner 
found  the  caterpillars  so  abundant  that  he  olitaincd  about  a  hundred  of 
them  in  an  hour's  search  ;  and  I  have  found  as  many  as  twenty  eggs  on  a 
very  partial  examination  of  a  single  clump  of  columbine. 

Pnpation.  In  preparing  for  the  winter  the  caterpillar  closes  up  its  nest 
more  tiglitly  so  as  to  make  it  impossible  to  look  within,  and  thus  it  will  re- 
main. I  have  not  observed  that  any  precaution  is  taken  to  secure  its  fragile 
neat  from  falling  to  the  ground  ;  and  one  which  I  carried  through  the  winter, 
in  a  cold-storage  warehouse,  to  get  the  chrysalis  period  of  early  spring, 
came  out  alive,  indeed,  but  so  .shrivelled  that  its  l)ody  wius  no  l)roader  than 
its  head  and  yet,  with  the  head,  was  not  more  than  six  mm.  long.  Some 
went  into  such  winter  quarters  as  early  as  July  5. 

When  it  wishes  to  transform  in  summer,  it  quits  the  nest  it  has 
last  liveil  in,  cuts  the  strands  as  usual,  setting  the  flap  free  and  wanders 
in  search  of  something  more  to  its  liking.  This,  however,  is  a  nest  on  the 
same  plant,  constructed  on  precisely  the  same  general  principles,  so  that  it 
i.s  dirticult  to  understand  what  reason  it  can  have  tor  it,  and  why  it  does 
not  utilize  ita  last  nest.  Within  such  a  nest  it  spins  a  Y-shaped  shroud  for 
the  support  of  the  bulk  of  the  future  chrysalis  ;  one  which  I  measured  had 
n  stem  2.5  mm.  long  and  branches  5.0  mm.  long  :  and  at  the  tJiil  it  weaver 
several  sets  of  meshes  in  vertical  planes,  the  innermost  having  for  its  b.isie 
a  Y-shapo<l  ma«s  of  equal  stem  and  branches  each  about  1.75  mm.  long;  and 
into  this  mass  the  hooks  of  the  crema.ster  are  plunged.  The  chrysalis  state  of 
tlu>!>e  I  have  reared,  lastetl  from  eleven  to  fifteen  days  in  July  and  August, 
and  five  flays  before  eclosion  signs  of  the  coming  change  appear ;  first  the 
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eyes  turn  pink,  the  next  day  inky  ;  two  days  later  the  wings  have  turned 
of  an  inky  hue,  and  the  last  day  the  whole  body.  In  Mr.  Lintner's  expe- 
rience, the  whole  period  in  August  was  only  six  or  seven  days  ;  and  in  the 
only  instance  yet  known  ofexperiment  with  a  hibernating  caterpillar,  by  Mr. 
Edwards,  the  chrysalis  period  in  spring  was  between  six  and  seven   weeks. 

Life  history.  There  are  three  apparitions  of  this  butterfly  annually  ; 
for  it  is  partly  single,  partly  double,  possibly  partly  triple,  brooded,  but 
always  passes  the  winter  in  the  larval  condition.  The  first  butterflies  make 
their  appearance  early  in  May  and  continue  into  June,  and  occasionally  in- 
to the  first  week  of  July.  They  lay  their  eggs  at  once  and  continue  to  do 
so  in  the  first,  rarely  in  the  latter,  half  of  June.  The  eggs  are  hatched  in 
about  ten  days,  and  the  earliest  larvae  are  nearly  full  grown  by  the  middle 
of  June  ;  the  majority  change  to  chrysalis  in  the  latter  half  of  June,  and 
the  first  week  in  July  ;  they  pass  nearly  or  quite  a  fortnight  in  this  condition, 
and  the  earliest  of  the  second  brood  of  butterflies  makes  its  advent  about 
the  middle  of  July,  though  the  males  sometimes  appear  as  early  as  the  6th. 
It,  however,  happens  that  all  full  fed  caterpillars  of  this  date  do  not  change 
at  once  to  chrysalis,  or  perhaps  even  the  major  part  of  them  ;  others  re- 
main immovable  through  the  entire  hot  season,  as  well  as  often  through  the 
winter  ;  thus  of  three  specimens  reared  together,  which  closed  up  their  cells 
in  the  first  four  days  of  July,  one  changed  at  once  to  chrysalis  (July  3)  and 
emei'ged  July  14,  the  two  others  remained  caterpillars  in  closed  cells  with- 
out feeding  and  without  changing  to  chrysalis  all  through  July  and  Au- 
gust ;  in  September  one  of  them  changed  to  chrysalis,  and  emerged  at  the 
end  of  the  month,  the  other  was  still  a  caterpillar  on  October  1  and  so 
passed  the  winter.  Mr.  Saunders  also  reared,  in  September,  an  imago 
from  a  caterpillar  of  the  first  brood.  To  return,  however,  to  our  second 
brood.  It  continues  on  the  wing  until  the  middle  of  August,  occasionally 
nearly  to  the  end  ;  eggs  are  laid  all  through  July,  and  probably  into  August. 

The  third  brood  is  plainly  a  mixed  one,  made  up  partly  by  direct  and 
undelayed  descent  from  the  second  brood  (for  Mr.  Lintner  has  raised 
the  butterflies  directly  after  six  and  seven  days  in  chrysalis)  partly  by 
descent  from  the  lethargic  caterpillars  of  the  first  brood  (for,  as  stated 
above,  one  of  my  caterpillars  which  was  full  fed  early  in  July  changed  to 
chi-ysalis  in  September,  and  gave  the  imago  the  same  month).  This 
brood  appears  about  the  middle  of  August,  and  continues  to  emerge 
through  September.  Eggs  are  laid  in  August  and  at  least  early  in  Sep- 
tember ;  but  whether  any  but  the  August  caterpillars  reach  maturity  before 
winter  is  not  known,  nor  whether  they  perish  if  they  do  not  become  full 
grown.  All  hibernating  caterpillars  that  we  know  of  in  the  whole  genus 
do  all  their  eating  before  winter  and  eat  nothing  in  the  spring,  but  change 
early  to  chrysalis  in  their  hibernacula ;  this  was  the  case  with  one  of  this 
species  raised  by  Mr.  Edwards  in  AVest  Virginia,  which  appeared  as  butter- 
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fly  on  May  3,  after  more  than  six  weeks  in  chrysalis.  As  appears  from  the 
abo%-e,  the  spring  brood  is  made  up  of  the  progeny  of  all  the  broods  of 
the  preceding  year,  and  the  July  butterflies  are  the  only  ones  which  come 
solely  from  the  progeny  of  the  brood  immediately  preceding  it. 

The  butterfly,  even  the  male,  is  described  by  Mr.  Lintner  as  fond  of 
hovering  over  the  blossoms  of  Aquilegia. 

Parasites.  It  is  not  a  little  strange  that  with  the  considerable  number 
of  caterpillars  IMr.  Lintner  and  I  have  had,  no  parasite  has  yet  been 
found  attacking  them  ;  but  I  have  reared  the  tiny  Trichogramma  interme- 
dium (89 :  8)  from  the  egg. 

Desiderata.  The  few  instances  in  which  this  butterfly  has  been  carried 
through  its  early  stages  present  such  an  unusual  variety  that  a  great  many 
more  observations  are  needed  to  make  the  relations  of  the  broods  to  each 
other  perfectly  clear.  Why  is  there  such  diversity  in  the  length  of  the  pupal 
condition  ?  is  it  in  any  way  correllated  with  lethargy  of  the  caterpillar  ? 
How  large  a  proportion  of  the  caterpillars  of  a  given  brood  contribute  .to 
the  second  or  third  brood  beyond  ?  AVhat  is  the  fate  of  the  late  butterflies 
or  of  their  progeny  ?  It  would  appear  as  if  the  butterflies  which  come  out 
or  fly  after  the  middle  of  September  were  a  waste  of  nature.  Do  the 
caterpillars  ever  successfully  hibernate  before  they  are  full  fed  ?  What  is 
the  relative  abundance  of  the  three  broods  of  the  butterfly  ?  What  are  the 
natural  conditions  under  which  the  caterpillars  pass  the  winter?  Can 
it  be  in  nests  made  from  the  leaves  of  the  food  plant,  such  as  they 
have  dwelt  in  as  caterpillars,  when  the  whole  plant  fails  to  the  ground  before 
the  winter  ?  The  characteristics  of  the  flight  and  postures  of  the  butterfly 
have  not  been  described,  and  our  knowledge  of  its  distribution  is  manifestly 
very  imperfect.  Does  the  hind  tibial  pencil  of  hairs  of  the  male  distribute 
an  appreciable  odor,  and  if  so,  what  is  it  like?  Are  there  no  larval  para- 
sites ? 

LIST  OF  ILLUSTRATIONS.-THANAOS  LUCILIUS. 

General.  P'*  S-'  ^S-  ^^-    Leaf,  as  bitten  to  form  nest. 

P1.28,fig.2.    Distributionia  North  America.  86:28-30.    Eggshowing  progressive  attack 

89:8.    Trichogramma     Intermedium,     a  on  the  shell  by  the  enclosed  larva. 

parasite.  46,47.    Dermal  appendages  of   cater- 

_  pillar  at  birth. 

Egg.  ^ 

PI.  66,  fig.  14.    Egg.  Chrysalis. 

69-3  6.    Micropyle.  PI.  85,  fig.  30,  31.    Chrysalis  in  outline. 

'   '    '  ^        '  .„  32.    Chrysalis. 

Caterpillar. 

PI.  73,  fig.  2.    Caterpillar  at  birth.  Imago. 

77:8.    Front  view  of  head,  mature  cater-  PI.  9,  fig.  4.    Male,  both  surfaces. 

pillar ;  colored.  36 : 4-6.    Male  abdominal  appendages. 

9.    Mature  caterpillar.  47 :  4-    Scales  of  the  male  imago. 

80 :  31-35     Front  views  of  head,  stages  1-v. 
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THANAOS  PERSIUS.— Persius's  dusky  wing. 

[Six-spotted  banded  skipper  (Jlaynard).] 

Nisoniades  persU<.sSc\idd.,¥roc.Esi.  inBt.,  Thanaos persitts  Scudd.,  Butt.,  309,  fig.  94 

iii:  170(1863);— Sciidd.-Biirg.,Proc.  Bost.  soc.  (1S81);— Fern.,  Butt.  Me.,  105-106   (18S4);— 

nat.  hist.,  xiii;  286-287,  fig.  1,  u,  I,  r  (1870);—  Mayn.,  Butt.  N.  Engl.,  54,  pi.  7,figs.  77,  77a, 

Pack.,    Can.   ent.,    iii :  113  (1871) ;  —  Liutn.,  (1886). 

Ent. notes,  i :  33,  pi.  7,  figs.  3-4  (1872) ; — French,  Nisoniades  lucilius  Mead,  Can.  ent.,  vii : 

Butt.  east.  U.  S.,  359-360  (1886).  103  (1875) . 

Erynnis  persius  Scudd.,  Syst.  rev.  Am.  Figured  by  Glover,  111.  N.  A.  Lep.,  pi.  T, 

butt.,  51  (1872).  figs.  7, 13,  iued. 

.     .    .    All  April's  quick  desire. 
All  June's  possession,  a  most  fearless  earth 
Drinking  great  ardors ;  and  the  rapturous  birth 
Oi  winged  things. 

DowDEN.— ^w  Autum7i  Song. 

Imago  (9:  1).  Head  covered  above  with  dark,  maroon-brown  hairs  often  mingled 
to  a  considerable  extent,  and  in  front  largely,  with  pale  or  hoary  hairs;  beneath,  the 
hairs  and  scales  are  mostly  ashen  gray  and  a  few  pass  along  the  hinder  edge  of  the 
eye  without  making  a  conspicuous  streak ;  curving  tnf t  outside  of  antennae  black. 
Palpi  beneath  gray  by  a  nearly  equal  intermingling  of  dark  brown,  ashen  brown  and 
sometimes  pale  or  hoary  scales,  the  darker  ones  predominating  toward  the  distal  ex- 
tremity and  then  becoming  pale  tipped,  excepting  above,  where  the  palpus  is  therefore 
always  darker  than  beneath ;  the  outer  surface  is  also  covered  rather  abundantly 
with  very  long,  black  hairs,  which  project  far  outward;  the  terminal  joint  is  nearly 
uniform,  very  dark  brown.  Antennae  very  dark,  slightly  purplish,  brown,  the 
extreme  base  of  the  stalk-joints  slenderly  and  inconspicuously  annulate  with  white 
above,  touched  with  conspicuous,  white,  basal  patches  in  front,  and  at  the  base  of  the 
antennae  flecked  with  slightly  longer,  white  scales;  posteriorly,  it  is  still  more  largely 
flecked,  often  so  as  to  be  wholly  white,  with  apical,  brownish  annulations  which 
become  less  distinct  and  sometimes  obsolete  toward  the  club,  which  it  covers  with  a 
uniform  white  patch;  inferior  surface  of  latter  naked  and  dingy  castaneous,  becoming 
brighter  and  more  reddish  toward  the  white  patch  and  toward  the  tip  which  is  wholly 
castaneous.  Tongue  luteous  at  the  extreme  tip,  luteo-fuscous  near  the  tip  and  at 
extreme  base,  but  blackish  throughout  most  of  its  extent. 

Thorax  covered  above  with  tlark  maroon  brown  hairs;  beneath  with  purplish  brown, 
mingled  with  slate  brown,  often  pale-tipped  hairs;  legs  dark  brown  tinged  strongly 
with  purplish  on  the  femora',and  tibiae  but  with  tufts  of  slate  brown  hairs  beneath  and 
on  the  same  surface  occasionally  flecked  with  ashen  scales;  the  joints  of  the  tarsi  not 
so  dark  and  pale-tipped  above,  on  the  inferior  surface  toward  the  base  and  often  on 
the  whole  of  the  inner  surface  hoary  or  ashen.  Epiphysis  of  fore  tibiae  luteous, 
about  four  times  as  long  as  broad,  densely  clothed  with  short,  microscopic  hairs 
arranged  in  longitudinal  rows,  which  are  directed  inward,  converging  toward  the 
median  carina.  Spurs  purplish,  ashen  or  hoary  on  the  surface  next  the  leg  and  often 
toward  the  tip,  the  extreme  tip  reddish.  Spines  reddish  luteous.  Claws  similar, 
sometimes  even  paler,  but  usually  dusky,  especially  toward  tip.     Pad  blackish. 

Wings  above  soft,  blackish  brown,  on  the  fore  wuigs  a  little  grayish,  especially  in 
the  $  ,  and  marked  with  blackish  bands.  Fore  wings  with  a  large  roundish  spot  in  the 
upper  half  of  the  wing  next  the  inner  side  of  the  intra-mesial  band,  often  grayer  or 
more  cinereous  than  any  other  portion  of  the  wing  and  sometimes  accompanied  by 
slight  clouds  of  the  same  beneath,  on  the  lower  half  of  the  wing.  Basal  half  of  the 
wing  usually  lightly  flecked,  excepting  generally  the  costal  border,  with  infrequent, 
exceedingly  delicate  white  hairs ;  outer  half  rather  uniformly  and  more  abundantly 
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flecked  with  the  same,  ami  in  a  large  measure  replaced  on  the  upper  half  of  the  wing 
and  next  the  outer  border  of  the  lower  half  with  slightly  elongate  white  scales — all 
however,  absent  from  the  darker  spots.  Thei'e  is  occasionally  a  minute  pale  or  vitreous 
dot  in  the  cell,  just  beneath  and  generally  a  little  outside  of  the  base  of  the  second 
superior  subcostal  nervule ;  very  rarely  (one,  aj ,  out  of  more  than  forty)  does  it  assume 
the  size  of  the  average  of  the  other  vitreous  spots  ;  these  form  a  series  as  in  most  of 
the  species,  composed  of  two  sets,  a  subcostal  and  median  ;  the  subcostal  consists  of 
three  or  four  minute  spots,  the  upper  or  the  lower  occasionally  obsolete  and  all  some- 
times reduced  to  dots,  situated  In  the  succeeding  interspaces  below  the  second  superior 
subcostal  nervule  and  arranged  iu  a  usually  straight  line,  directed  from  the  costal  border 
midway  between  the  tip  of  the  costal  foUl  ;in  the  J")  and  the  tip  of  the  wing,  to  the 
middle  of  the  outer  border.  Vitreous  .spots  are  never  present  in  the  interspaces  be- 
yond the  cell,  and  of  the  median  set  the  lower  is  seldom  present,  and  the  upper  usually 
reduced  to  a  mere  dot  in  the  middle  of  the  basal  two-thirds  of  the  upper  median  inter- 
space ;  the  spots  are  scarcely  larger  in  the  female  than  iu  the  male.  The  basal  half 
of  the  wing  is  almost  entirely  covered  with  black  clouds,  the  exterior  limitation  of 
which  is  ill-deflnetl,  especially  below,  but  is  iu  general  nearly  parallel  to  the  outer 
border,  commencing  above  at  tlie  tip  of  the  costal  fold  of  the  (J  ;  it  is  often  traversed 
below  by  transverse,  tremulous,  zigzag,  indistinct,  cinereous  threads,  or  faintly  discerni- 
ble clouds,  or  longitudinal  grayish  streaks  or  patches ;  it  is  very  seldom  that  the  outer 
portion  of  this  basal  field  is  more  iuteuse  than  the  inner  so  as  to  give  the  efl'ect  of  an 
intra-mesial  band ;  the  extra-mesial  band  is  very  incon.spicnous,  often  noticeable  only 
from  the  absence  of  the  pale  fleckings ;  it  is  nearly  straight,  bent  or  curved  at  the  bot- 
tom of  the  subcostal  area,  of  nearly  equal  width  and  includes  next  its  inner  edge  the 
subcostal,  and  in  the  middle  of  its  inner  half  the  median,  vitreous  spots;  it  is  composed 
of  confluent,  longitudinal  bars,  tapering  aud  separate  apically,  forming  thus  an  outer 
border  of  a  succession  of  arrow  heads,  often  followed  in  the  lower  half  of  the  wing 
by  dtiU  cinereous  patches;  the  submarginal  series  of  spots  is  usually  even  less  distinct 
than  tlie  extra-mesial  band  and  consists  of  more  or  less  roundish  spots,  receding  slightly 
from  the  outer  margin  aud  usually  becoming  lunate  in  passing  downward,  often  wholly 
or  partially  confluent  into  a  moniliform  baud,  gener.ally  followed  outwardly  by  delicate, 
hoary  fleckings.  The  outer  border  is  edged  with  Ijlack;  the  fringe  is  scarcely  lighter 
than  the  ground  color  of  the  wing,  sparsely  overlaid  on  the  basal  half  with  whitish 
scales.  Bi'n(Z  ioings  very  nearly  uniform,  sometimes  with  a  slight  mulberry  or  warm 
brownish  tinge  with  the  least  possible  indication  of  any  apical  spots ;  when  most  distinct 
they  fonn  but  faint,  cloudy,  scarcely  paler,  roundish  spots,  the  marginal  row  least 
distinct  and  often  wholly  obsolete,  the  other  sinuous  in  the  upper  half  of  the  wing, 
parallel  to  the  outer  border  in  the  lower  half,  placed  in  the  middle  of  the  outer  two- 
thirds  of  the  wing ;  outer  margin  edged,  generally  less  distinctly  than  on  the  fore  wing, 
with  blackish.  Fringe  slightly  paler  brown  than  the  ground  color  of  the  wing,  a  little 
paler  still,  apically,  and  the  extreme  tip  often  whitish. 

Beneath  dark,  sometimes  blackish  fuliginous,  with  a  very  slight  purplish  tinge  on 
the  hind  wings  and  the  costal  aud  outer  border  of  the  fore  wings ;  other  parts  of  the 
fore  wings  paling  toward  the  inner  margin,  where  it  is  pale  cinereous  or  ochraceous, 
or  even  whitish.  Fore  loiivjs  with  the  vitreous  spots  of  the  upper  surface  exactly  re- 
peated beneath,  aud  often  the  wing  is  without  any  other  marking  excepting  at  the  ex- 
treme tip,  which  is  lightly  flecked  with  hoary;  usually,  however,  there  is  a  marginal 
series  of  minute,  pale  ochraceous  spots,  enlarging  slightly  beneath,  sometimes  reduced 
to  short  longitudinal  lines  in  the  middle  of  the  interspaces;  aud  these  markings  are 
generally  accompanied  by  a  slightly  heavier  and  more  extended  gray  flecking,  as  well 
as  by  a  more  of  less  distinct  submarginal  series  of  pale,  cloudy,  longitudinal  streaks 
across  the  whole  of  the  middle  of  tlie  outer  two-flfths  of  the  wing;  sometimes  they 
are  obsolete  above  or  a  f air.t  cloud  overspreads  the  whole  of  this  region ;  outer  mar- 
gin narrowly  edged  with  black;  fringe  dark,  dusky  brown,  slightly  paler  at  the  ex- 
treme base,  rarely  overlaid  on  basal  third  with  hoary  scales  upon  the  upper  half  of  the 
wing.     Hind  icings  with  a  double  row  of  very  faint  pale  ochraceous  spots,  one  marginal, 
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generally  the  more  distinct,  and  usually  reduced  to  very  short  longitudinal  lines,  the 
other  more  cloudy,  consistina;  of  a  slightly  sinuous  series  of  small,  roundish  spots  in 
the  middle  of  the  outer  two-tlfths,  occasionally  the  outer  half ,  of  the  wing;  very 
rarely  one  can  see  very  faiut,  larger,  dusky  spots  ou  either  skle  of  the  extra-mesial 
series ;  outer  border  and  fringe  as  in  the  fore  wing. 

•  Abdomen  above  blackish,  the  tips  of  the  segments  edged  minutely  with  dark  gray ; 
beneath  more  or  less  heavily  flecked  with  grayish  brown.  The  abdomen  of  the  female 
ends  in  a  very  bluntly  rounded  tip,  a  very  little  broader  than  long,  and  is  furnished  with 
very  short  scales;  when  denuded,  it  is  seen  to  be  also  clothed  with  very  frequent  hairs. 
The  appendages  of  the  male  (36  :  1-3)  have  the  centrum  of  the  upper  organ  short, 
slender,  high.  Hooks  very  long  and  slender,  tapering,  slightly  compressed,  separate 
at  base,  tuberculate  (with  one  tubercle)  externally  nest  the  base,  basal  halves  divari- 
cate, but  beyond  subparallel,  curving  inequally,  the  tip  hooked  downward,  tapering 
rapidly  and  sharply  pointed ;  from  the  middle  of  the  ridge  which  unites  their  bases,  a 
very  miuute  denticle  depends  with  a  projectiug  bristle.  Lateral  arms  broad  at  their 
origin,  made  one-half  as  small  below  by  an  excision  of  the  posterior  edge,  directed 
downward  and  slightly  forward,  then  bent  at  about  a  right  angle  backward,  and  very 
soon  expanded  to  a  common,  very  large,  spatulate  cup,  opening  upward,  its  outer  half 
composing  the  inferior  armature  of  delicate  points,  widely  separate  from  the  base  of 
the  terminal  hooks.  Left  clasp :  Main  body  nearly  triangular,  the  apex  at  the  poiut  of 
attachment,  widening  rapidly,  a  little  curved  longitudinally  and  slightly  gibbous  later- 
ally. Blade  very  loug  aud  slender,  the  basal  fourth  rapidly  narrowing,  beyond  nearly 
equal,  depressed,  curving  inward,  at  first  slightly,  afterwards  rapidly,  so  as  to  be  sub- 
falcate;  otherwise  nearly  straight ;  tip  produced  to  a  sharp  poiut ;  Ijasal  process  con- 
sisting of  a  gibbous5subreniform  lobe,  not  half  so  long  as  the  blade,  constricted  at  the 
base,  having  a  general  backward  direction,  curved  a  little  inward,  its  upper  margin 
strongly  arched,  its  lower  excised,  rounded  at  the  tip,  the  basal  portion  of  its  lower 
margin  bent  inwards  and  forming  a  slight,  sharp,  inconspicuous  ridge.  Lobe  large, 
broad,  uniform  in  width,  as  long  as  the  basal  process  of  the  blade  and  twice  as  broad, 
directed  backward,  somewhat  upward  and  a  little  inward,  its  outer  surface  turned 
slightly  upward,  its  apex  rounded  aud  curved  slightly  inward.  Bight  clasp :  Maiu  body 
much  as  in  the  opposite  clasp,  but  baring  a  broad  angle  near  the  middle  of  the  upper 
margin,  beyond  which  it  does  not  broaden;  it  is  also  more  deeply  excised  ou  the  lower 
margin.  Blade  as  long  as  that  of  the  left  clasp,  narrowed  at  the  base  and  beyond  de- 
pressed as  there,  but  just  beyond  the  middle  it  is  bent  slightly  downward,  and  has  its 
upper  margin  slightly  angulated,  or  is  at  least  curved  a  little  downward  in  the  outer 
half;  close  to  the  tip  the  inner  edge  is  angulated  again,  broadening  the  tip,  which  ter- 
minates in  a  rounded  right  angle;  basal  process  consisting  only  of  a  small,  triangular, 
rounded,  backward  prolongation  at  the  extreme  base  of  the  upper  edge  of  the  blade. 
Lobe  extremely  broad  aud  large,  half  as  long  as  the  blade,  angulated  in  the  middle  of 
its  lower  margin,  its  upper  half  produced  as  a  narrowing  rounded  plate,  curved 
strongly  over  upon  itself,  tlie  concealed  margins  armed  with  a  few  rather  prominent 
spinules. 


Mea.^urements  in  millimetres. 

MALES. 

FEM.\LKS. 

Length  of  tongue,  10  mm. 

Smallest. 

Aver;n;e. 

Largest. 

Smallest. 

Average. 

Largest. 

14. 
6.7 

4.C 
4. 

IC. 
8. 

C..45 
4.5 

18.25 
8.4 
7.5 

4..S 

16. 

4.4 

17. 

8. 

4^5 

17.75 

antennae 

8.4 

hind  tibiae  and  tar.si. . 
fore  tiljiae  and  t:ir.si  . . 

7.25 

4.4 

De.scribed  from  44(5 ,  69  • 

Accessory  sexual  peculiarities.  The  costal  fold  of  the  fore  wing  of  the  male  en- 
closes a  mass  of  clustered  pediform  bristles  (47  :  3  a)  about  .75  mm.  in  length;  scaphi- 
form  androconia  (3  b,  e)  of  varying  lengths  rarely  so  little  as  twice  as  long  as  broad, 
found  on  the  costal 'vein ;  and  stout,  rod-like  androconia  (3  c,  d)  of  varyini;  length, 
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simplo,  or  two-proiigeil,  the  cover-scales   i,3  f)  always  rouiuled  but  of  very  varying 
shapes. 

Eggv66  :  11).  Usually  furnished  wltli  eleven  or  twelve,  sometimes  with  as  many  as 
fourteen,  rarely  with  as  few  as  ten,  vertical  ribs,  rnnning  in  a  nearly  straiglit  course 
from  the  base  to  the  edge  of  the  summit,  there  or  above  united  so  that  only  a  few 
more  than  half  the  number  border  the  micropylic  depression;  they  increase  very 
slightly  and  gradually  in  size  from  the  base  to  the  shoulder  of  the  egg,  where  they 
are  much  elevated  and  slightly  overarch  the  micropylic  depression  ;  the  space  between 
the  ribs  is  traversed  by  cross  lines  of  which  there  are  about  twenty-five  between  the 
base  and  the  shoulder  of  the  egg;  they  are  very  delicate  and  equal,  slightly  further 
apart  above  than  on  the  sides  of  the  egg;  where  they  traverse  the  ril)s  they  slightly 
thicken  the  latter,  giving  them  a  beaded  appearance  ;  the  micropylic  depression  (69  : 1) 
is  scarcely  wider  than  the  greatest  width  between  the  vei'tical  ribs.  Color  of  egg 
pale  yellowish  green,  the  ribs,  especially  where  the  cross  lines  strike  them,  being 
brownish  or  golden  brown ;  changing  in  about  two  days,  first  to  a  pale,  afterwards  to 
a  deeper,  salmon  color  whicli  later  becomes  blood  red  or  claret  red,  the  vertical  ribs 
showing  a  dark  golden  amber.     Width  of  egg,  .84  mm. 

The  egg  differs  decidedly  from  tliat  of  P.  lucilins  in  the  cousiderably  greater  eleva- 
tion of  vertical  ribs  at  the  shoulder  and  in  that  those  which  are  continuous  throughout 
are  mostly  straight  from  bottom  to  top. 

Caterpillar.  Firft  stage.  Head  (80:  37)  orbicular,  very  slightly  cordiform,  scarcely 
broader  than  the  middle  of  body,  piceous,  minutely  granulate  with  scattered,  short, 
stout,  white  or  colorless  hairs;  mouth  parts  dark  castaueous.  Body  very  pale  green 
withaslightly  brownish  yellow  tinge.  Legs  and  prolegs  concolorous,  the  claws  of  the 
former  pale  testaceous ;  the  skin  delicately  and  rather  sparsely  punctate.  Length  at 
birth.  2.5  mm. ;  when  full  grown.  .">  mm. ;  breadth  at  birth,  .3  mm. ;  when  full  grown 
.7  mm. 

Second  stage.  Head(80:3S)  black,  with  a  dull  luteous  tinge  in  front,  subquadrate 
with  angularly  emargiuate  summit,  full  rounded  sides,  rather  profusely  covered  with 
minute  granules,  giving  rise  each  to  a  short,  white  hair,  nest  the  neck  shining  luteous; 
mouth  parts  color  of  head ;  antennae  and  ocelli  piceous.  Body  pale  yellowish  green, 
profusely  dotted  with  pale  warts,  each  giving  rise  to  a  short,  fungiform  hair  of  same 
color ;  these  warts  are  more  or  less  definitely  arranged  but  only  along  the  lateral  line 
form  a  series  so  close  as  to  give  the  effect  of  a  pale  stripe,  about  five  dots  being  here 
found  on  each  segment  in  a  row.  Prothoracic  shield  of  the  color  of  rest  of  body. 
Legs  and  prolegs  color  of  body,  the  claws  of  former  scarcely  infuscated.  Spiracles 
pale  luteous,  very  inconspicuous.     Length,  i  mm. 

Fourth  stage.  Head  (80:  39)  black,  sonjetimes  obscurely  mottled  with  ferruginous 
brown,  with  fine,  short,  inconspicuous,  white  hairs.  Body  pale  green,  sprinkled  pro- 
fusely with  raised,  white  dots  from  each  of  which  springs  a  very  short,  white  bristle 
which,  at  least  on  the  sides,  is  short,  wine-glass  shaped;  a  slender,  darker  green, 
mediodorsal  line  and  slender  but  variable,  pale  yellowish  white,  lateral  lines ;  spiracles 
legs  and  prolegs  concolorous.     Length  of  body,  8.5  mm. ;  breadth,  l.-l  mm. 

Last  stage  (77:7,  15).  Head  (80:40)  mostly  ferruginous  brown  with  pale,  incon- 
spicuous, vertical  streaks  through  it;  or,  the  triangle  and  broad,  ovate  patches  on 
either  side  occupying  most  of  the  face  are  ferruginous  brown  and  are  separated  by 
dark  or  blackish  streaks ;  l)Ut  at  other  times  it  is  pale  yellowish  brown  with  vertical, 
broad  stripes  in  which  the  tubercles  are  darker  or  very  dull  ferruginous,  in  the  middle 
of  the  summit  and  extending  a  little  way  down  the  front ;  the  back  of  the  head  and  the 
lower  parts  of  the  sides  black  or  blackish.  Or,  again,  the  whole  head  may  be  piceous 
with  ferruginous  or  luteo-ferrugiuous,  small  spots  and  narrow  stripes ;  in  particular 
the  triangle  may  be  enlivened  with  this  color  both  below  and  above,  and  in  the  centre  of 
each  hemisphere,  while  slightly  converging  vertical  stre.aks  between  the  central  spots 
and  the  median  suture  fall  from  tlie  summit  of  each  liemisphere;  so  also  a  dot  of  the 
same  color  may  be  found  on  either  side  a  little  beyond  the  base  of  the  triangle  and  the 
epistoma  may  be  more  or  less  tinged  with  it;   sutures  rather  broadly  and  obscurely 
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dusky  ;  hairs  white,  labrum  and  base  of  antennae  and  whole  base  of  labium  pale.  Body 
much  as  in  the  previous  stage  but  with  more  of  a  hoary  tinge  to  it,  the  white  dots  l)e- 
coming  larger  and  more  abundant,  liearing  simple,  short,  tapering  hairs.  Spiracles  straw 
color;  legs  pale  yellowish  green  tipped  with  fuscous;  prolegs  concolorous  witli  the 
under  surface  of  the  body.     Length,  28  mm. ;  breadtli  of  head,  3.2.J  mm. 

Chrysalis  (85:34).  Head,  thorax  and  appendages  dull  but  glistening  olivaceous 
green,  the  head  and,  excepting  the  eyes,  its  appendages,  the  legs,  the  prothoras,  and 
the  posterior  borders  of  the  wings  more  or  less  infuscated.  Front  of  the  head  almo.st 
blackish;  the  stigmata!  guards  of  the  thorax  are  velvety  black.  Head  and  prothorax 
rugnlose,  on  the  latter  with  a  distinct,  transverse  trend.  Abdomen  pinkish  brown,  faintly 
mottled  with  pale  dots  and  with  the  posterior  margins  slightly  infuscated ;  the  last 
two  segments  tinged  beneath  with  olivaceous.  Cremaster  strongly  infuscated,  the 
booklets  castaueous.  Spiracles  pallid  vnth  a  slightly  fuscous  areola.  Whole  l)ody, 
excepting  the  wings,  but  especially  tlie  anterior  half,  with  very  sliort,  pale,  tapering, 
sparsely  scattered  hairs,  which  become  darker  on  the  front  of  tlie  liead.  Length  of 
body.  13.5  mm. 

Geographical  distribution  (28:  1).  The  distribution  of  this  butter- 
fly, as  far  as  we  know  it  and  as  represented  on  the  map,  is  somewhat 
peculiar,  and  evident!}'  will  be  considerabh'  modified  when  our  information 
is  increased.  Along  the  Atlantic  sea-bourd  it  occurs  throughout  the  Caro- 
linian and  Alleghanian  faunas.  It  is  a  common  species  in  the  north,  Itut 
probably  becomes  rarer  further  south.  With  the  exception  of  a  single  local- 
ity, Dallas,  Tex.  (Boll),  it  is  not  known  west  of  the  Atlantic  sea-board  in 
the  southern  part  of  the  United  State.s,  but  in  tlie  northern  part,  where  it 
reaches  nearly  or  quite  to  our  northern  borders,  it  extends  across  the 
entire  continent ;  it  is  found  through  our  entire  Pacific  coast,  where  it  is 
either  recorded  or  I  have  seen  specimens  from  Sau  Diego  and  Arizona, 
through  central  California  and  the  Sierra  Nevada  (H.  Edwards)  to  AVash- 
ington  Territory  at  Yakoma  River  (Lintner).  In  the  western  half  of  its 
range  the  northernmost  point  at  \vhich  it  has  beeu  found  is  the  lust  men- 
tioned, together  with  Montana  and  Dakota  (Morrison),  Lake  of  the  AVoods 
(Dawson)  and  Wisconsin  (Hoy).  It  has  also  been  taken  in  the  inte- 
rior from  New  Mexico  (Edwards)  and  Arizona  through  Colorado,  com- 
mon (Packard,  Snow  and  Mead)  to  the  Yellowstone  (Allen).  East  of 
this  its  latitudinal  range  is  at  once  diminished  so  far  as  we  have  any  infor- 
mation ;  it  occurs  in  Wisconsin,  common  (Hoy)  and  northern  Illinois  ( Wor- 
thington).  Along  the  Atlantic  sea-board,  however,  it  occurs  south  as  far 
as  Okahum2)ka  (Maynard)  and  other  parts  of  Fiorid:\  (Norton),  but  it  is 
not  noted,  curiously,  by  Abbot,  though  it  was  sent  me  from  South  Caro- 
lina by  Atkinson,  and  from  "West  Virginia  by  Edward.s.  The  northern- 
most localities  along  the  Atlantic  sea-board  at  wiiich  it  has  been  reported 
are  Ha-ha  Bayou  the  Saguenay  (Saunders,  omitted  on  the  map),  southern 
Ontario,  taken  occasionally  l)ut  not  very  common  (Saimders),  Toronto 
and  Ottawa  (Fletcher)  and  Albany,  N.  Y.,  abundant  (Lintner). 

In  New  England  it  is  everywhere  pretty  common  from  the  valleys  of  the 
White  Mountains  (Scudder),  Norway  (Smith)  and  Moosehead  Lake,  Me. 
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(Scudder),  to  Cape  Cod  (Fish)  and  Nantucket,  Mass.  (Scudder)  and 
New  Haven  (Smith,  Yale  College  Museum)  and  Norwich,  Conn.  (Scud- 
der). 

Oviposition.  The  eggs  are  laid  singly  on  the  upper  surface  of  leaves,  the 
young  and  tender  terminal  leaves  being  nearly  always  chosen  and  the  egg 
dejiositcd  near  the  middle  of  one  side,  invariably  away  from  the  edge  ;  in 
one  instance  I  found  an  egg  laid  on  the  young  shoot  itself.  Young  trees 
also,  and  especially  suckers,  are  preferred.  The  eggs  hatch  in  about  a 
week,  but  I  have  neglected  to  note  just  how  long  in  several  instances  in 
which  I  liave  obtained  them. 

Food  plants.  The  only  food  plants  known  to  me  belong  to  Salicaceae. 
I  have  found  it  in  the  greatest  abundance  on  Salix  hurailis  and  Populus  bal- 
samifera,  once  on  P.  tremuloides  and  often  on  P.  grandidentata.  Lespedeza 
was  given  by  me  some  years  ago  on  the  mistaken  determination  of  one  of 
Harris's  descriptions  of  caterpillars.  It  was  presumably  this  species  found 
by  Mead  on  willow  (Can.  ent.,  vii :  163),  but  I  am  not  aware  that  others 
have  mentioned  it,  on  this  or  any  other  plant. 

Habits  of  the  caterpillar.  On  emerging,  the  caterpillar  eats  only 
the  crown  of  the  egg,  generally  leaving  the  harder  ribs  sticking  up  as 
points,  and  at  once  quits  the  leaf  and  seeks  another;  at  least  this  is  gener- 
ally the  case  when  it  finds  itself  on  willow  ;  on  poplar  it  appeal's  to  be 
less  particular.  Hei-e  it  at  once  constructs  a  nest,  usually,  in  this  its  first 
stage,  by  folding  a  cut  flap  of  the  leaf  over  upon  the  under  side,  later 
invariably  upon  the  upper  side  (82  :  7).  The  caterpillar  seems  to  wish  to 
live  near  the  middle  of  the  leaf,  for  the  flap  is,  in  the  first  instance,  gen- 
erally bitten  out  of  the  very  middle  of  the  leaf,  near  the  midrib,  including 
no  part  of  the  edge,  and  is  usually  of  a  very  short,  tolerably  regular,  oval 
shape,  not  more  than  5  mm.  in  diameter ;  subsequently  one  of  double  that 
diameter  is  made,  bent  over  upon  the  upper  surface  of  the  leaf  so  as  to 
cover  a  spot  near  the  midrib,  and  attached  by  pretty  long  and  distant 
shrouds  to  the  surface  of  the  leaf  and  the  midrib.  It  is  made  by  biting  a 
narrow,  curved  or  bent  channel  inward  from  the  edge  of  the  leaf.  Here 
it  takes  up  its  abode  back  downward  and  rarely  if  ever  ventures  from  home, 
except  under  cover  of  the  dai-kness  ;  of  the  hundreds  that  I  have  collected,  I 
do  not  recall  seeing  one  out  of  its  nest  during  daylight.  In  its  first  larval 
stage,  the  caterpillar  eats  the  surface  of  the  leaf  only,  whether  of  the 
upper  or  under  side,  at  least  in  confinement,  and  in  the  case  of  P.  grandi- 
dentata  leaving  untouched  even  the  finest  harder  parts  of  the  reticulation. 

When  half  grown  its  mode  of  eating  is  peculiar,  and  a  ready  means  of 
detecting  the  presence  of  the  caterpillar  when  its  nest  is  beneath  the  leaf; 
it  eats  irregular  little  holes  upon  either  side  of  its  nest,  always  preferring  the 
under  surface  and  leaving  the  nest  intact,  and  these  are  scattered  over  the  leaf 
making  it  look  as  if  it  had  received  a  charge  of  small  shot  or  rather  of  an- 
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gular  pebbles  ;  the  holes  sometimes  become  irregular,  ragged  slits.  Part 
of  these  notes  are  taken  from  observations  made  in  1861.  It  is  a  slow 
grower  ;  it  remains  about  ten  days  in  its  first  stage  and  it  is  six  or  seven 
weeks  after  hatching  before  the  last  moult  is  passed.  After  it  has  become 
half  grown,  and  I  believe  earlier  still,  it  always  rests  in  its  nest  with  its 
head  bent  at  right  angles  to  its  body. 

Life  history.  This  butterfly  appears  on  warm,  sunny  hillsides  early  in 
May,  usually  during  the  first  week.  Mr.  Hambly  once  took  it  on  April  30th 
at  Middleboro,  Mass.  According  to  Mr.  Lintner's  observations,  the  female 
does  not  make  its  appearance  until  about  ten  days  after  the  male,  and  both 
are  always  abundant  in  Albany,  N.  Y.,  the  male  sometimes  worn,  by  the 
third  week  of  jMay.  Fresh  specimens  continue  to  appear  until  nearly  the 
end  of  the  month,  and  the  insect  remains  upon  the  wing,  even  in  the 
southernmost  parts  of  New  England,  until  at  least  the  middle  of  June, 
and,  further  north,  much  later ;  for  in  the  third  week  of  this  month  good 
specimens  are  common  in  the  White  Mountains,  and  I  have  taken  several 
specimens  on  the  last  day  of  the  month  at  Williamstown,  Mass.  It  ap- 
pears also  at  just  about  the  same  season  in  central  California  and  also  in 
Colorado,  for  to  judge  from  dated  specimens  examined,  specimens  are 
most  abundant  in  the  early  half  of  June  and  after  that  are  rubbed. 

The  eggs  of  this  brood  appear  to  be  rarely  laid  before  the  end  of  the 
first  week  of  June,  but  by  the  15th  they  are  found  in  abundance,  and  the 
young  caterpillars  begin  to  appear  ;  eggs  may  still  be  found  until  the  very 
end  of  June,  and  thereafter  throughout  the  season  the  caterpillars.  These,  as 
I  have  said,  are  very  slow  growers,  but  it  appears  probable  that  some  of 
the  earliest  may  go  forward  with  relative  rapidity  to  chrysalis  and  imago 
the  same  year,  for  there  are  some  scant  records  of  a  second  brood ; 
thus  Sprague  reports  several  fresh  specimens  captured  in  the  vicinity  of 
Boston  between  July  18  and  27  ;  I  have  myself  seen  (but  not  taken)  what 
I  judged  to  be  the  same  in  a  fresh  condition  at  Waltham,  August  3d,  and  in 
the  same  place  a  very  rubbed  specimen  probably  to  be  referred  to  this  species 
on  August  26  ;  and  I  have  seen  poor  specimens  from  Colorado  (perhaps 
fresh  when  captured),  taken  by  Packard  July  8  and  from  the  Yellowstone, 
July  18. 

But  if  this  second  brood  exists,  it  must  be  as  an  exceptional  thing,  for  I 
have  carried  the  earliest  caterpillars  I  could  find — and  they  are  very  easily 
discovered — through  the  summer  under  the  fiivorable  conditions  of  the 
house  and  never  found  any  sign  of  accelleration  ;  on  the  contrary  all  alike 
reached  their  final  moult  during  July.  It  was  not  untd  July  17  that  the 
fattest  had  become  full  grown  and  closed  its  nest  for  the  winter  ;  the  next 
did  not  do  so  vmtil  August  1 ;  the  others  during  this  month,  mostly  before 
the  20th,  the  last  by  September  1.  Here  they  remained,  promptly  sealing 
up  every  opening  my  curiosity  made  until  nearly  the  middle   of  October, 
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when  they  were  placed  for  the  winter  in  a  cold-storage  chamber  and  not  re- 
leased until  May  10.  All  were  found  still  caterpillars  and  still  active.  As 
before,  they  resisted  all  attempts  at  inspection,  so  that  I  can  only  say  that 
half  of  them  were  chrysalids,  half  larvae,  on  Mav  27  and  that  the  fii'st  one 
emerged  from  the  chrysalis  on  June  13,  just  at  its  proper  season,  after  at 
least  sixteen  days  in  the  chrysalis. 

Habits  of  the  butterfly.  The  butterfly  is  fond  of  alighting  on  wet 
sand  and  may  most  frecjucntly  be  foimd  by  shadv  roadsides  near  woods, 
seeming  to  frequent  the  vicinity  of  hazel.  It  is  fond  of  flowers  and  Dr. 
Asa  Gray  once  showed  me  a  specimen  having  the  pollinia  of  Platanthera 
hookeri  attached  one  to  each  of  its  eyes — the  only  naked  parts  of  the  body 
whore  they  would  stick,  unless  it  were  the  tongue.  It  flies  with  a  strong, 
rapid  movement  especially  when  disturbed  and  seldom  passes  from  one  spot 
to  an  adjacent  one  without  describing  several  irregular,  rapid  circles ;  at 
such  a  time  it  rarely  rises  more  then  too  or  three  inches  above  the  ground  ; 
just  before  alighting,  the  wings  have  a  quivering  motion.  It  is  an  uneasy 
insect,  difiicult  to  suit ;  no  sooner  alighted  on  a  choice  bit  of  moist,  shady 
ground  than  off  it  starts  again,  and,  in  alarm,  shows  the  greatest  uneasiness. 

It  usually  rests  on  the  gx-oundwith  the  wings  fully  expanded,  touching 
the  earth  behind  but  considerably  elevated  in  front ;  when  sipping  the 
moisture  from  the  surface,  the  antennae  droop  at  an  angle  of  about  30°  with 
the  body.  When  it  alights  on  a  twig,  the  wings  are  generally  placed  at 
about  right  angles  with  each  other  and  the  antennae  then  diverge  an  angle 
of  about  110° ;  but  its  wings  are  soon  fully  expanded,  as  on  the  ground,  and 
then  the  antennae  approach  until  at  about  right  angles  with  each  other. 
One  may  sometimes  see  them  alight  with  expanded  wings  in  the  bright  sun, 
and  then  as  if  it  were  too  hot  for  them,  raise  all  of  them  equally  till  they 
are  edgewise  to  the  sun  or  with  the  slightest  possible  divergence,  the  fore 
wings  dropped  a  little  so  that  the  costal  margin  is  entirely  vertical. 

Parasites.  One  of  the  caterpillars  which  I  carried  through  the  winter 
in  a  cold-storage  warehouse  and  which  actively  closed  every  opening  to 
its  nest  as  fast  as  one  was  opened,  finally  succumbed  to  a  hymenopterous 
parasite  which  had  been  preying  upon  its  vitals  during  all  these  vexatious 
proceedings.  On  June  20,  after  hibernation,  I  discovered  within  the  nest 
a  pale,  greenish  yellow  maggot  which  had  just  left  the  side  of  the  cater- 
pillar and  was  squirming  about.  It  was  about  7  mm.  long ;  three  days 
later  it  had  changed  to  a  pale  lemon  yellow  pupa  and  was  lying  in  a 
curved  position  in  the  box  in  which  I  had  placed  it ;  later  it  escaped  and 
so  could  not  be  determined ;  it  was  in  the  pupa  state  ten  days  or  less. 

Desiderata.  Our  knowledge  of  the  distribution  of  this  insect  in  the 
interior  of  the  continent  is  very  inadequate,  as  the  statistics  given  readily 
show.  The  most  perplexing  thing  about  its  life  history  is  the  apparent 
occasional  appearance  of  a  second  brood  in   the  north  ;  we  know  nothing 
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about  the  broods  at  the  south  and  perhaps  when  known  they  will  throw 
light  upon  this  point ;  whether  north  or  south  further  experiments  with 
rearing  the  insect  are  likely  to  shed  most  light  upon  all  the  obscure  points 
in  its  history.  Does  the  pencil  of  hairs  on  the  hind  tibiae  of  the  male  dis- 
tribute any  odor  from  the  coxal  gland,  and  if  so  of  what  nature?  What 
is  the  parasite  whose  presence  is  known,  and  are  there  others? 

LIST  OF  ILLUSTRATIONS.— THANAOS  PERSIUS. 

Egg.  Chrysalis. 

PI.  66,  fig.  11.    Egg,  colored.  PI.  85,  fig.  34.    Chrysalis. 
69:1.    Micropyle.  Imago. 

Caterpillar.  PI.  9,  fig.  1.    Male,  both  surfaces. 
PI.  77,  fig.  7, 16.     Mature  caterpillars,  dorsa]  36:  1-3.    Male  abdominal  appendages, 

view.  47:3.    Scales  of  the  male  imago. 

80:37-41.    Front  view  of  head,  stages  i-v.  General. 

82:7.    Nest,  PI.  28,  fig.  1.    Distribution  in  North  America. 

GROUP  II  (juvenalis). 

Antennal  club  composed  of  twenty-one  or  more  joints ;  fore  wings  with  subapical 
vitreous  spots ;  hind  coxae  and  tibiae  with  no  special  appurtenances ;  costal  fold  of 
fore  wings  of  male  with  pedif orm  bristles ;  upper  organ  of  male  abdominal  appendages 
with  an  elevated  prickly  crest ;  terminal  hooks  separate,  stout ;  tooth  stout;  clasps  with 
broad,  elongated,  straight  blades,  especially  on  the  right  side,  the  left  clasp  with  sep- 
arated basal  and  median  processes,  the  median  always  armed.  Eggs  with  sixteen 
vertical  ribs.  Larval  food  Leguminosae  and  Cupulif erae.  Two  broods  annually  in  the 
northern  United  States. 

Species:  juvenalis,  horatius,  terentiua. 

THANAOS   JUVENALIS.— Juvenal's  dusky -wing. 

[Juvenal's  skipper  (Harris);  seven  spotted  banded  skipper  (Maynard).] 

Hesperia  juvenalis  Yahr.,  Ent.  syst.,   iii:  364  (1886);— Mayn.,  Butt.  N.  E.,  56,  pi.  7,  figs. 

339-340  (1793) ;— God.,  Encyol.  mfith.,  ix:  727,  82.  82  a  (1886). 

789  (1819).  Erynnis  jtivenalis  Scudd.,  Syst.  rev.  Amer. 

Fapilio  juvenalis   Smith-Abb.,   Lep.   ins.  butt.,  51  (1872). 

Ga.,  i:  41-42,  tab.  21     (1797)  (not  fig.  sup.).  Nisoniades  juvenis  Hiibn.,  Verz.  schmett,, 

Nisoniades  juvenalis  Westw.-Hew.,  Gen.  108  (1816). 

diurn.  Lep.,  ii:  519(1852); — Morr.,  Syn.  Lep.  ?Nisoniades  costalis  "Westw.-Hew.,  Gen. 

N.  A.,  114  (1862) ;— Scudd.-Burg.,  Proc.  Bost.  diurn.  Lep.,  ii:  519,  pi.  79,  fig.  3  (1852). 

soc.  uat.  hist.,  xiii:  297-298,  fig.  lOu,  ub,  1,  r  Nisoniades    ennius    Scudd.-Burg.,    Proc. 

(1870);— Park.,  Can.  ent.,   iii:    113(1871):—  Bost.  soc.  nat.  hist.,  xiii:  296-297,  fig.  9u,  ub,  1, 

Lintn.,  Ent.  contr.,   iv:  65  (1878) ;— French,  lb,  r,rb  (1870) ;— Park., Can.ent.,  iii:113(1871). 

Rep.  ins.  III.,  vii :  162  (1878).  Figured  by  Glover,  III.  N.  A.  Lep.,  pi.  2,  fig. 

Thanaos  juvenalis  Harr.,  Ins.  inj.  veg.,  3d  2;pl.  34,  figs. 2,  3?;  pl.B,  figs.  14, 15;  pl.H,  fig, 

ed.,  309  (1862) ;— French,  Butt.  east.  U.  S.,363-  5f,  ined. 

From  flower  to  flower  the  boy  it  led, 

He  still  pursued  the  pretty  thing. 
Away  it  sprang  from  bed  to  bed. 

Now  sipping  dew,  now  on  the  wing. 
And  to  the  fields  it  took  its  flight: 

He  thought  the  prize  was  worth  the  chase, 
O'er  hedge  and  ditch,  with  all  his  might. 

He  followed  up  the  pleasing  race. 

Taylor.— r/ie  Morning^s  Task. 
A  most  acute  juvenal ;  volable  and  free  of  grace ! 

Shakespeare. — Love's  Labom-'s  Lost. 

Imago  (9  :  13,  14).  Head  covered  with  darker  and  paler  gray  brown  hairs ;  the  eye 
encircled  narrowly  behind  with  pale  gray  brown  scales,  becoming  whitish  in  a  slight 
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patch  beliiiul  the  black  tuft  outside  of  the  anteiiiiiie.  Palpi  firay,  from  a  nearly  e(|ual 
miiigling  of  dirty  white  mid  brown  scales,  the  latter  longer  and  often  more  abundant 
than  the  other,  especially  toward  the  tip,  and  accompanied  by  blackish  hairs,  which 
are  more  frequent  along  the  onter  anterior  edge;  the  palpi  are  always  darker  above 
than  beneath,  and  the  terminal  joint  darkest  of  all  and  uniform,  seldom  with  any 
intermingling  of  pale  scales.  Antennae  very  dark  brown,  sometimes  almost  black, 
witli  a  slight  purplish  gloss,  the  tips  of  the  joints  on  the  apical  half  of  the  stiilk  with 
faint  and  narrow  pale  ainiulations  above,  distinct,  white  and  broader  below,  especially 
anteriorly,  and  extending  over  the  whole  stalk  ;  posteriorly  the  anunlations  are  a  little 
duller,  are  tinged  with  nacreous,  which  extends  over  most  of  each  joint,  increasingly 
so  toward  the  club,  and  there  forms  a  continuous,  very  pale  buff  or  silvery  white 
streak;  club  beneath  naked  and  dark  castaneous  next  the  white  portion,  but  else- 
where obfuscated,  often  blackish.     Tongue  blackish  fuscous,  becoming  luteous  at  tip. 

Thorax  covered  with  nearly  uniform  dark  brown  SQales,  below  slightly  paler  than 
above,  and  occasion.ally  tinged  with  imrplish.  Legs  gray  brown,  flecked  with  paler 
scales  beneath  and  within,  even  on  the  tarsi;  the  tibiae,  especially  the  longer  pairs, 
darker  above  and  tinged  with  purple;  under  surface  of  tarsi  naked  .ind  reddish 
luteous.  Spurs  gray  brown,  the  apex  reddish,  black-tipped :  spines  reddish  luteous; 
claws  dull  reddish  at  base,  dusky  on  apical  half ;  pad  blackish. 

Above  fore  icings  dark  grayish  brown,  tending  to  pale  gray  brown,  especially  in  the 
$  ,  which  is  always  paler  than  the  male,  and  in  a  lesser  degree  to  the  outer  half  of  the 
wing  of  the  $ .  The  whole  wing  in  both  sexes  pretty  uniformly  and  sparsely  flecked 
with  whitish  or  very  pale  lilaceous,  elongated  scales  and  hairs,  which  give  it  a  slightly 
hoary  appearance ;  they  are  more  abundant  on  the  apical  than  the  basal  half  of  the 
wing,  and  are  absent  from  the  dark  spots  of  the  wing,  but  sometimes  accentuate  these 
by  clustering  around  their  edges.  The  wing  is  marked  with  blackish,  blackish  brown, 
and  dark  brown  and  vitreo-silvery  spots.  The  last  arecoraposed  of  asinglespot  in  the 
cell  and  a  transverse  series  in  the  middle  of  the  outer  half  of  the  wing ;  the  cellular 
spot  is  round,  usually  of  about  the  same  size  as  the  average  of  the  others,  seldom 
larger  and  often  reduced  to  a  mere  dot  or  a  transverse  streak ;  it  is  situated  in  the 
upper  half  of  the  cell,  between  the  bases  of  the  first  and  second  superior  subcostal 
nervules,  and  is  accompanied,  very  rarely  in  the  $,  usually  in  the  $  ,  by  a  similar 
smaller  spot  in  the  lower  half  of  the  cell,  sometimes  only  semi-vitreous;  the  series  in 
the  outer  half  of  the  wing,  the  spots  of  which  are  almost  invariably  larger  in  the  ? 
than  in  the  <? ,  and  only  half  of  which  are  constant,  consists  :  first,  of  an  upper  series 
of  four  quadrate,  usually  elongate  spots,  one  in  each  succeeding  interspace  below  the 
second  superior  subcostal  nervule,  the  uppermost  occasionally  reduced  to  a  dot  or  even, 
very  rarely,  obsolete,  the  next,  usually  the  longest,  extending  outward  beyond  the 
others,  the  lowest  almost  always  square, — the  whole  depending  at  about  a  right  angle 
from  the  middle  of  the  outer  two-fifths  of  the  costal  margin;  second,  of  another 
series  of  four  spots,  half  in  the  median,  half  in  the  medio-submediau  interspaces,  both 
of  the  latter  almost  always  obsolete  in  the  $ ,  the  lower  of  them  often  absent  in  the  $  ; 
when  all  are  present,  they  form  a  slightly  curving  row,  opening  outward,  the  lower 
three  in  a  nearly  straight  series  parallel  to  the  outer  border,  the  outer  border  of  the 
lowest  spot  striking  the  middle  of  the  outer  half  of  the  submedian  nervure,  the  outer 
limit  of  the  uppermost  spot  in  the  centre  of  its  interspace ;  the  lower  of  the  median 
spots  is  very  rarely  obsolete  and  only  in  the  $  ;  these  spots  are  usually  triangular  and 
nearly  equiangular,  the  apex  outward,  or.  especially  in  the  $  ,  are  sublunate,  and  in 
both  sexes  are  seldom  smaller  than  the  subcostal  series.  In  the  2  the  lower  and  occa- 
sionally the  upper  of  the  two  interspaces  which  intervene  between  these  two  series  of 
spots  is  occupied  by  a  small  spot  or  dot,  never  approaching  the  others  in  size,  and 
which  connects  the  two  sets  into  an  arcuate  series.  The  basal  half  of  the  wing  is  filled 
with  many  not  very  large,  inconspicuous,  dark,  cloudy,  only  occasionally  blacki.sh 
spots;  they  most  frequently  occur  along  an  intra-mesial  line  from  the  cellular  spot 
— which  is  often  edged  with  blackish,  especially  on  the  inner  side — to  the  middle  of  the 
basal  two-thirds  of  the  submedian  nervure,  and  also  midway  between  this  and  the 
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base,  especiall_v  in  the  cell :  Init  they  are  wholly  irregular  and  fleeting,  although  occa- 
sionally, especially  in  rubbed  specimens  and  in  the  ?  rather  conspicuous.  The  outer 
half  of  the  wing  is  traversed  by  two  series  of  dark  sjjots  :  one  is  a  transverse,  gently 
arcuate  band,  snbparallel  to  the  outer  Ijorder,  and,  in  the  middle  of  the  outer  half  of 
the  wing,  composed  of  nearly  or  quite  connected  longitudinal  dashes,  always  broadest 
toward  the  inner  side  and  often  elongate  triangular;  in  the  upper  half  of  the  wiug  the 
vitreous  spots  lie  within  this  baud  at  its  interior  border ;  in  the  lower  half  they  lie 
nearly  or  quite  in  its  middle,  the  dark  spots  often,  and  especially  in  the  $  ,  reduced  to 
a  mere  edging  of  these;  when  the  vitreous  spots  of  the  medio-submedian  interspace 
are  absent,  their  place  is  often  supplied  by  a  grayish  centre  to  the  dark  spots ;  more 
frequently  than  the  others,  the  dark  spots  of  the  lower  median  and  medio-submedian 
interspaces  are  l)ordered  externally  by  a  lunulate  flecking  of  grayish  or  hoary  scales; 
the  other  and  outer  series  consists  of  a  subequal,  submargiual  set  of  dusky  brown  spots, 
a  little  larger  and  slightly  further  removed  from  the  outer  border  below  than  above,  gen- 
erally roundish  in  the  upper,  lunulate  in  the  lower  half  of  the  wing,  and  often  tipped  out- 
wardly by  pale  dots  or  more  than  usually  intense  gray  flecking ;  outer  mai-gin  uarrowly 
edged  with  blackish;  fringe  gray  brown,  scarcely  paler  than  the  wing,  but  flecked  to 
a  greater  or  less  extent  on  the  basal  half  with  white  scales.  Hind  wings  soft,  cloudy, 
blackish  brown ,  generally  duller  and  paler  in  the  ?  than  in  the  $ ,  furnished  abundantly 
on  the  lower  half  with  long,  silky  hairs  of  the  same  color;  the  outer  border  is  fur- 
nished with  a  double  series  of  confused,  cloudy,  pale  gray  or  dull  yellowish  brown, 
roundish  spots,  oue  marginal  and  regular,  the  other  submarginal  and  sinuous,  each 
followed  interiorly  by  similar  iudistinct  and  confused  spots,  slightly  darker  than  the 
ground  color;  the  whole  a  repetition  of  the  marks  below,  and  almost  always  very  in- 
distinct iu  the  $ ,  sometimes  in  the  $  ;  outer  margin  rather  narrowly  edged  with 
blackish;  fringe  paler  than  in  the  fore  wings,  being  tinged  with  yellowish  and  often 
dirty  white  on  the  apical  half;  the  base  is  often  partially  overlaid  with  Ijlackish  or 
dusky  scales,  but  by  no  hoary  ones. 

Beneath  rather  dark  purplish  brown,  the  fore  wings  more  or  less  grayish.  Fore 
wings  with  the  vitreous  spots  scarcely  larger  than  above,  occasionally  accompanied, 
especially  in  the  female,  Ijy  similar  spots  in  the  medio-submedian  interspace;  they  are, 
however,  no  more  frequently  present  in  the  interspaces  beyond  the  cell  than  they  are 
above ;  the  extra-mesial  spots  are  edged  witliin  and  without  with  blackish  brown  clouds 
presenting  together  the  semblance  of  a  baud;  lieyond,  the  submargiual,  dusky,  cloudy 
spots  are  scarcely  so  distinct  as  above,  often  smaller,  accompanied  within  by  a  parallel 
series  of  similar,  but  generally  smaller,  pale  spots  and  without  by  more  distinct  paler, 
smaller  spots ,  often  sagittate,  each  intensifled  in  the  middle  to  form  a  longitudinal  whitish 
line  conductingto  the  outer  border;  theapexof  the  wing,  beyond  the  submarginal  vitre- 
ous spots,  is  flecked  with  hoary  scales,  often  obliterating  the  markings;  outer  border 
edged  narrowly  with  blackish ;  fringe  of  the  ground  color  of  wiug,  a  little  paler  at 
extreme  tip  and  on  the  basal  third  overlaid  with  hoary  scales.  Hind  wings  with  a  margi- 
nal series  of  very  dull  ochraceous,  indistinct,  small,  marginal  spots  in  the  interspaces, 
often  more  intense  aloug  a  median  longitudinal  line,  followed  by  large,  cloudy,  dusky, 
often  scarcely  discernible,  spots  in  the  same  interspaces ;  these  again  by  spots  similar  to 
the  submargiual  ones,  but  often  sagittate,  and  generally  obsolescent  excepting  in  the 
median  interspaces,  where  the  upper  one  occupies  the  middle  of  the  interspace;  these 
three  rows  of  spots  extend  from  the  costal  to  the  submediau  nervures,  but  the  last  is 
irregular,  receding  far  from  the  outer  border  in  the  interspaces  beyond  the  cell,  and  they 
are  followed  by  dusky  spots  similar  to  those  which  succeed  the  marginal  row  but  often 
still  fainter,  excepting  in  the  costo-subcostal  and  upper  suljcostal  interspaces,  where 
they  are  more  distinct  and  generally  have  a  large,  pale  or  ochraceous  pupil  of  a  quad- 
rate or  triangular  shape,  thus  forming  usually  very  distinct  spots ;  the  lower  is  situ- 
ated in  the  middle  of  the  basal  two-thirds  of  the  upper  subcostal  interspace;  the  upper  in 
the  middle  of  the  costo-subcostal  interspace;  in  the  middleof  thecell,  justwithin  a  line 
connecting  the  bases  of  the  first  subcostal  and  second  median  nervules  is  a  small,  pale 
ochraceous  spot,  often  obsolete;  outer  margin  and  fringe  as  in  fore  wing,  excepting 
that  the  latter  is  overlaid  at  the  base  by  pale  ochraceous  instead  of  hoary  scales. 
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Abdomen  above  blackish  brown,  the  tips  of  the  segments  paler ;  beneath,  ochraceous 
brown.  Terminal  sci;raent  of  male  covered  with  a  row  of  very  long  scales,  arched  or 
semicircular  when  viewed  posteriorly  ;  sides  jrreatly  expanded  and  clothed  with  much 
shorter  hairs ;  clasps  covered  with  very  lonar  hairs  nearly  to  their  tip  and  extending 
as  far  back  as  the  uppermost  scales ;  all  the  scales  of  the  body  color,  a  dark  mouse  brown. 
When  denuded,  the  terrain.al  segment  is  seen  to  be  projected  over  the  aperture,  forming 
a  rounded  lobe  almost  entirely  concealing  the  upper  organ.  Upper  organ  (36:24-27, 
34,35)  having  the  centrum  rather  long  and  not  high,  nor  greatly  curved ;  posterior 
part  of  upper  surface  elevated,  and  bearing,  near  the  extremity,  a  crest  in  the  form  of 
an  appressed  plate,  facing  backward  and  very  slightly  upward,  narrow  at  base,  rapidly 
and  greatly  expanding  above,  the  outer  angles  sharp,  the  upper  border  broadly  arched, 
and  bearing  an  extensive  armature  of  slentler  clustered  spinnles,  curving  forward; 
anterior  to  it  the  upper  surface  has  a  distinct  median  furrow.  Hooks  short  and  stout, 
compressed,  bluntly  pointed,  div.aricate,  pretty  widely  distant  at  base,  and  bearing  at 
their  junction  a  pretty  broad,  very  short  anil  small,  bilobed,  appressed  tooth.  Lateral 
arms  of  nearly  uniform  size,  curving  in  all  their  course,  having  at  first  a  general  down- 
ward direction,  then  bent  in  a  sharp  angular  curve,  at  less  than  a  right  angle,  beyond 
which  the  limb  is  directed  upward,  backward  and  inward,  and  bears  at  the  united  tips 
the  inferior  armature,  which  is  a  very  large  and  broad  belt  of  raised  points.  The 
crest  and  arms  are  somewhat  asymmetrical.  Left  clasp:  Main  body  pretty  broad, 
irregularly  gibbous,  increasing  rapidly  in  width  from  the  base  backward,  the  terminal 
edge  sfjuarely  docked  between  the  lobe  and  bl.ade.  Blade  very  long  and  slender,  the 
outer  surface  facing  upward  and  outward,  curving  slightly  inward  and  upward,  the 
upper  edge  with  a  median,  broad,  slight  denticle,  the  apex  rounded,  its  inner  angle 
produced  to  a  sharp  point,  bent  inward  and  a  little  downward,  armed  with  minute, 
spinnles;  basal  process  subtriangular,  attached  by  a  narrow  neck,  one  apex,  with  the 
smaller  half ,  directed  backward,  its  tip  pointed  and  bent  a  little  inward;  the  other 
apes,  with  the  larger  half,  directed  upward  and  a  little  forward,  bent  also  strongly 
inward,  and  at  the  same  time  twisted  so  as  to  make  the  outer  surface  face  a  little 
backward ;  this  part  of  the  surface  is  armed  with  minute  spinules  and  the  tip  is 
rounded.  Lobe  widely  distant  from  the  basal  process  of  blade,  quadrate  in  shape, 
nearly  twice  as  broad  as  long,  a  little  broadest  at  apex,  directed  backward  and  a 
little  npward.  curved  also  somewhat  inward  and  a  little  downward,  the  lower  portion 
of  apex  a  little  produced,  rather  laterally  than  apically,  but  ronnded.  Sight  clasp: 
Main  body  not  broad,  nearly  equal,  the  upper  portion  of  the  base  largely  docked 
diagonally.  Blade  long  and  broad,  directed  somewhat  upward,  curved,  especially 
near  apex,  a  little  inward,  the  outer  surface  twisted  a  very  little  upward;  it  is 
broadest  in  the  middle  and  tapers  beyond  very  gradually  to  a  well  rounded  tip ; 
basal  process  wanting.  Lobe  closely  contiguous,  and  at  base  parallel  to  the  blade, 
long  and  slender,  directed  a  little  upward ,  curved  inw.ard;  the  apical  half  tapers  sud- 
denly to  a  long  and  very  slender,  nearly  equal,  curving  dactyl,  directed  a  little  down- 
ward and  nearly  straight  inward,  bluntly  pointed  and  armed  at  the  apex  with  some 
very  minute  spinules. 


Measurements  in  millimetres. 
Length  of  tongue,  9.5  mm. 

Length  of  fore  wing 19.5 

antennae 9.5 

hind  tiljiae  and  tarsi 7.85 

fore  tibiae  and  tarsi 4.95 


MALES. 


Smallest.  Average.  Largest. 


20. 
9.75 
7.85 
5.2 


22.5 
U. 

9. 

5.75 


FEMALES. 


Smallest.  Average     Largest, 


18. 
8.75 
6.25 
4.5 


21. 

9.8 
7.9 
0.25 


21.5 
10.5 

9. 

6.25 


Described  from  58  3  ,  24  $  . 

Accessory  sexual  peculiarities.  The  costal  fold  of  the  fore  wing  of  the  male 
(43  :  12)  encloses  a  clustered  mass  of  pediforra  bristles  (47  :  5  e)  about  1  mm.  long; 
scaphiform  androconia  and  others  of  varying  shapes  (  5  a,  b)  seated  on  the  costal 
vein;  stout,  simple,  or  rarely  two-pronged,  arcuate  bristles;  and  large,  broadly 
rounded  cover-scales  (5  c,  d)  varying  somewhat  in  size  and  shape. 
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Egg.  A  little  lii2;li('r  tlmn  broail,  broadly  rouiuled  at  base,  so  as  to  be  broadest  just 
iiliove  the  base,  uarrowliig  regularly  uearly  to  the  tip  and  broadly  arched,  a  little 
flattened  above;  sides  furnished  with  sixteen  ribs  of  which  only  six  reach  the  niicro- 
pyle,  most  of  them  stopping  aljruptly  at  the  rim  of  the  summit ;  they  are  compressed 
and  not  high  excepting  above,  where  they  are  fully  twice  as  high  as  below;  space  be- 
tween the  ribs  filled  with  straight  and  nearly  eiinidistant  raised  cross  lines  about  .033 
mm.  apart.  The  ribs  are  about  .14  mm.  apart  and  when  two  of  them  unite  it  is  very 
abruptly,  the  two  ribs  bending  toward  each  other  so  as  to  meet  at  right  angles;  floor 
of  cells  very  delicately  punctuate:  ribs  at  highest  about  .04  mm.  high;  the  highest 
))oint  of  the  ribs  is  distant  about  .2  mm.  from  the  edge  of  the  micropyle.  The  micro- 
pyle  rosette  is  very  simple,  consisting  of  but  six  or  seven  nearly  equal,  roundish  cells 
alJout  .015  mm.  in  diameter,  five  or  six  arranged  in  a  disconnected  series  around  a 
central  one ;  together  they  occupy  but  one-third  the  diameter  of  the  shallow  depression 
in  which  they  occur  and  to  the  edges  of  which  the  ribs  reach ;  the  central  cell  is 
slightly  smaller  than  the  others ;  the  floor  around  them  is  delicately  punctate.  Color 
pale  pea-green,  becoming  salmon  red  in  two  days.     Breadth,  .80  mm. 

Caterpillar.  First  stage.  Head  (80  :  30)  piceous  ;  body  pale  green,  almost  color- 
less when  hatched. 

i^ccond  stage.  Head  (80 :  3G)  black,  with  white  hairs.  Body  livid  greeu  with  a 
brownish  tinge,  similar  hairs  and  no  markings.  Legs  pale,  slightly  tinged  with 
brown ;  dorsal  sliield  of  first  thoracic  segment  scarcely  darker  than  the  body. 

Third  stage.  Head  (80:  42)  scabrous,  rust  red  with  a  circular  spot  of  a  paler,  some- 
what yellowish  color,  occupying  the  space  between  the  ocelli  and  the  base  of  the  tri- 
angle; collar  black:  ocelli  black;  basal  joint  of  antennae  broad  and  pale,  others 
blackish  fuscous,  the  bristle  pale;  labium  pale,  the  palpi  black-ringed;  mandibles  and 
labrum  blackish  testaceous.  Body  very  pale  green,  covered  profusely  with  white  or 
colorless,  fungiform,  very  short  and  minute  hairs  springing  from  pale  warts,  arranged 
iu  tolerably  regular,  transverse  rows  and  collected,  on  the  abdominal  segments,  in  a 
lateral  line.  Front  part  of  first  thoracic  segment  smooth  and  pallid  and  the  rest  of 
it  like  the  other  segments,  there  being  no  distinct  dorsal  shield.  Legs  and  prolegs 
pallid  with  a  greenish  tinge,  the  claws  of  former  slightly  infuscated ;  stigmata  pale 
luteous.  Length,  10  mm. ;  breadth,  l.O  mm. ;  breadth  of  head,  1.5  mm. 

Fourth  stage  {77  :  5).  Head  (77:4)  black,  a  little  glistening,  with  delicate,  raised 
and  rather  dense  reticulation  and  extremely  short,  sparse,  gray  pile,  the  summit  of 
each  hemisphere  with  half  a  dozen  slight,  rather  elevated  tubercles;  posterior  surface 
smooth,  piceous ;  three  small,  subequal,  circular,  orange  spots,  one  just  in  front  of  the 
summit  tubercles,  one  suljtriaugular  or  transverse  at  Ijase  of  mandibles,  and  one 
laterally  midway  between  these,  generally  a  little  smaller  and  sometimes  fainter  than 
the  others.  Third  joint  of  antennae  piceous,  the  rest  livid;  incisure  of  clypeus  and 
basal  joint  of  labial  palpi  livid,  other  mouth  parts  black.  Ocelli  piceous.  Body 
pallid  with  a  slight  infuscation  and  a  very  faint  greenish  yellow  tinge,  espec- 
ially at  the  incisures.  Papillae  faint  yellowish  pallid,  forming  a  very  inconspicuous, 
slender,  faint  yellowish,  lateral  line,  and  a  broader  but  even  fainter,  infrastigmatal 
stripe,  the  latter  not  wholly  made  up  of  papillae.  Legs,  prolegs  and  stigmata  of  the 
color  of  the  body,  the  claws  of  the  first  slightly  testaceous.  Length  of  body,  12.5 
mm. ;  breadth  of  same,  2  mm. ;  of  head,  2.25  mm. 

Last  stage  {77 -.S,  C>,10,  il).  Head  (77: 2)  strongly  vermiculate  with  short,  white 
hairs,  each  side  produced  above  into  a  slight,  rounded  promineuce;  color  varying  from 
pale  greenish  fuscous  to  pale  fawn-color;  the  sides  of  the  head,  including  the  promi- 
neuce, but  not  extending  down  to  the  middle  line,  togetlier  with  a  large  rounded  spot  be- 
tween the  ocelli  and  triangle  pale  salmon  color  or  orange;  sometimes,  or  perhaps  most 
frequently,  the  color  of  the  sides  is  broken  up  into  large  rounded  spots,  so  that  there 
are  three,  one  at  the  promineuce  on  the  summit  of  each  hemisphere,  another,  some- 
times more  or  less  confluent  with  the  first,  in  the  middle  of  the  side  posteriorly,  and 
the  third,  generally  more  distinct  than  the  others,  between  the  ocelli  and  the  base  of 
the  triangle  at  the  lower  outer  angle  of  the  head ;  posteriorly  the  head  is  faint  orange, 
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*om«<tlin<H  coiitlii(>iit  with  tliv  iippiTiiioit  itpott  nml  the  cnltnr  U  black ;  the  trlnni;lo  Ih 
sllclitly  paliT  Ihiiii  thu  ;;r>>iiiul;  the  iiuiiivrttiis  tiilx-nlcH  i-oiii'iiIiinnH,  cllitteiiln;; :  ocflll 
|i<-lltu-lil.  tho  ii|>|>cr  Kiu-rt  imrtly  KreonlHh.  rach  Nrt  In  n  ilark  fiiscoiit  or  blitcklsli  bnsul 
rini;,  niid  which  l.t  nioro  or  less  coiitliiciit;  liibniiii  liitco-fiiscoii.s  ;  Inbltim  milk  white  nt 
l>a.-ii<,  more  or  U'.Hii  liiteo-fu.scuiiH  beyond;  llntt  Joint  of  antennae  milk  while,  beyond 
brownUh  futieou.s.  bristle  white;  tlpN  of  mandibles  coMtaneons,  broadly  piceoiis  nt  etiKc. 

Body  varying;  from  dark  jtreen  to  a  very  clear,  pale,  waxy  Kreen,  si>  besprinkled  with 
small,  ronnded,  pale  yellow  papillae,  each  ulvliii;  rise  to  a  very  short,  blackish  fnscous 
hair,  as  to  tlnije  the  whole  snrface  with  yellow,  and  which  by  avoiding  the  tronsverso 
Incisures  render  them  more  conspicuous  and  yellowish.  Thi-re  Is  no  dorsal  line  ex<'ept- 
Inj;  the  mark  of  the  dorsal  vessel,  but  a  pale  lemon  yellow,  straluhl,  lateral  line  over  all 
the  s<':;ments  but  the  llrst  thoracic  and  last  abdoniimd;  the  last  abdominal  scKini-iit  Is 
e<ls;e«l  with  pale  yellow;  the  first  thoracic  Megnient  Is  yellowish  green,  smooth.  In  front 
sll);htly  produced  angularly  In  the  middle;  oplraclcs  pale  straw  yellow,  Inconspicuous; 
legs  and  prolegs  of  tho  same  green  color  as  the  body,  tho  claws  of  the  former  black  or 
blackish.  Length  of  body,  22..>  mm.  to  2.»  mm. ;  breadth  of  body,  •l.S.'i  mm.  to  G  mm. ; 
bri-aclth  of  he.id.  :l  mm.  to  4  mm. 

Chrysalis  (85 : 3:1°).  The  whole  upper  surface  pale  or  llvlil,  the  abdomen  faintly 
tinged  with  salmon  both  almvc  and  below,  the  mctanotum  slightly  Infiiscatcd;  all  the 
appendages  of  head  and  thorax,  excepting  the  apical  half  of  basal  joint  of  antennae, 
the  eyes  and  tho  space  at  the  sides  of  the  eyes  between  them  and  the  antennae  i)itchy 
black  or  blackish  fuscous,  the  disk  of  the  wings  dark  ollvacco-fuscous ;  eyes  slightly 
Infuscated;  prothoraclc  stigniata  black,  the  upper  surface  covered  very  sparsely  with 
short,  delicate,  pale,  curving  h-ilrs,  on  the  hinder  part  of  the  abdomen  directed  back- 
ward ;  crcmaster  blackish ;  hooks  dark  rcddlsli ;  the  wing  broadly  niammiliatcti  in  the 
middle;  spiracles  colorless;  tongue  extending  a  very  little  beyond  the  wings  but  bor- 
dcrc<l  on  either  side  by  an  extension  of  membrane,  whicli  together  with  the  tongue 
forms  a  small  blunt  triangle,  reaching  nearly  to  tlie  middle  of  the  sixth  abdominal  seg- 
ment; wings  extending  to  middle  of  tifth  abilominal  segment.  Length,  H  mm.  exclu- 
sive of  crcmaster;  height,  4.1  mm. ;  width  of  head  at  eyes,  4.5  mm. 

Geographical  distribution  (28:7).  Tliis  butterfly  extends  over 
nearly  or  f|iiite  the  whole  extent  of  the  Allofflianian  and  Carolinian  faunas. 
In  the  north,  however,  it  hccomcs  very  rare  toward  the  Canadian  fauna, 
the  extreme  loealitie.s  where  it  has  been  found  being  Ottawa,  rare 
(Fletcher)  and  London,  Ont.  (Saunders),  Roekport,  O.  (Kirtland), 
southern  Michiiran,  "  not  common"  (IlarrinL'ton  ),  northern  Illinois  (Worth- 
injjton),  Wisconsin,  not  rare  (Hoy)  and  Aine.s,  (Usborn),  and  Daven- 
|>ort,  lo.  (Putnam).  It  is  found  in  abundance  as  far  south  as  South 
Carolina  ( Atkinson ) ,  Georgia  ( Abbot,  Morrison )  and  Florida, — Appalachi- 
cola  (Chapman,  Thaxter).  .'^t.  John's  Kiver  (Norton),  Crescent  City 
(  Hubbard)  ;  Okahumpka  (.M:iynard)  anil  even  Florida  Keys  (Maynard). 
It  has  also  been  taken  in  Dallas  (Boll)  and  according  to  Aaron  in  south- 
em  Texas.  It  has  more  frequently  been  taken  in  the  interior  than  most  of 
the  species  of  the  genus,  f<)r  besides  the  localities  given  above,  it  is  given 
from  varioii.s  parts  of  New  York  and  Pennsylvania  and  from  Missouri 
(  Hiley),  and  is  even  reported  from  Colorado,  including  among  other  sta- 
tions the  top  of  Douglas  Mountain  (Putnam,  Lintner),  and  New  Mexico 
(Snow),  but  I  think  these  lf»calities  may  neol  veriKcation.  It  is  also 
stated  by  Uoisduval  and  later  by  Hutlcr  to  be  an  inhabitant  of  California, 
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but  undoubtedly  by  error,  for  one  of  the  western  species.  Gundlach  also 
formerly  quoted  it  from  Cuba,  but  no  specimens  from  that  island  liave 
come  to  my  notice,  and  latterly  he  has  referred  what  he  had  considered  this 
sfiecies  to  T.  jaruco. 

In  A^ew  England  it  is  confined  to  the  south,  the  northernmost  localities 
from  which  it  has  been  reported  being  Milford,  N.  H.  "rare"  (Whitney), 
Amherst  (Parker),  Belchertown  (Sprague),  Andover  (Scudder)  and  Fox- 
boro,  Mass.  (Emery) .  In  Connecticut  and  the  southern  half  of  Massachu- 
setts, including  Cape  Cod  and  the  Connecticut  valley,  it  is  very  abundant. 

Haunts.  The  butterfly  is  most  abundant  in  open  oak  thickets  or  by 
roadsides  near  them,  where  it  is  fond  of  resting  on  the  wet  sands.  One 
may  sometimes  take  them  upon  the  flowers  of  everlasting,  on  dry  hillsides  in 
the  neighborhood  of  oak  woods.  Harris  states  that  they  are  found  in 
meadows,  but  if  found  there  it  must  be  in  the  vicinity  of  woods  or  shrub- 
bery ;  hilly  pastures  would  be  more  probable. 

Oviposition.  The  eggs  are  laid  singly.  The  only  one  I  have  seen  laid 
naturally  was  laid  upon  an  oak  twig,  crowded  up  next  to  a  leaf  scar  as  if 
for  protection  ;  but  it  is  probable  that  they  are  laid  also  upon  leaves,  and 
perhaps,  from  the  ordinary  habit  of  the  caterpillar  to  construct  its  nest  by 
working  from  the  under  side,  usually  upon  the  under  surface.  This  one 
hatched,  in  June,  in  eight  and  a  half  days. 

Food  plants.  Oak  seems  to  form  the  principle  food  of  the  larva  in  the 
north.  Small  plants  growing  in  forest  clearings  seem  to  be  favorites  and 
Abbot  specifies  the  "narrow  leaved  winter  green  oak,"  which  Dr.  Chapman 
thinks  must  be  one  of  the  varieties  of  the  willow  oak — Quercus  phellos 
Linn.  I  have  found  it  abundantly  on  the  scrub  oak,  Quercus  ilicifolia,  and 
liiley  has  found  it  on  white  oak,  Quercus  alba  Linn.,  and  the  chestnut  oak 
Q.  castanea?.  Edwards  sent  me  a  specimen  reared  by  him  in  West  Vir- 
ginia on  filbert  (Corylus).  Dr.  Harris  states  that  it  feeds  also  on  the 
ground  nut,  Apios  tuberosa  Moench,  and  the  vetchling — Lathyrus  ;  Abbot 
and  Smith  figure  it  upon  Galactia  pilosa  and  Abbot  says  it  lives  also  upon 
"wild  indigo"  (perhaps  Galactia  glabella) — all,  excepting  the  Cupuliferae, 
members  of  the  pulse  family,  Leguminosae. 

Habits  of  the  caterpillar.  Like  the  other  species  of  the  genus  this 
caterpillar  constructs  a  retreat  for  itself  liy  folding  a  portion  of  a  leaf  and 
fastening  it  in  the  desired  place  by  silk  (82 :  1,2);  usually  the  leaf  is  bent 
downward  and  the  under  surface  of  the  leaf  forms  the  walls  of  its  abode  ; 
at  other  times,  however,  the  reverse  is  the  case,  the  caterpillar  living  on  the 
upper  surface,  and  the  nest  is  then  easily  discoverable  from  the  contrast 
which  the  duller  color  of  the  reversed  portion  bears  to  the  uncovered  part 
of  the  upper  surface  ;  the  edges  of  the  leaf  are  fastened  together  at  consid- 
erable intervals  by  long  strands  of  golden  colored  silk,  very  strongly  attached 
at  the  extremities  ;  the  openings  left  at  the  side — for  the  edge  of  the  reversed 
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portion  is  not  brought  to  tlie  vcrv  surface  of  the  leaf — are  also  often  covered 
l)_v  a  thin  net  work  of  dciicntc,  tissue-like  silk  of  the  same  color.  Riley  states 
that  one  found  by  him  "had  fastened  a  lobe  of  one  leaf  to  another  leaf  just 
below  it  wiiii  stout  cords  of  a  yellowish  silk  ;  the  base  of  each  of  these  cords 
was  broadened  so  as  to  give  more  strength  to  the  cord  ;  the  worm,"  he 
adds,  "is  very  courageous  and  if  touched  on  tlic  al)domen,  turns  around  and 
endeavors  to  bite  the  intruder,  and  it  is  with  the  greatest  difficulty  that 
one  can  remove  the  worm  from  its  tent  without  injuring  the  cords,  on  ac- 
count of  the  resistance  of  the  caterpillar" ;  this  T  have  also  found  to  be  the 
case. 

It  travels  on  the  leaf  some  distance  from  its  nest  for  food,  even  in 
its  earliest  stage.  One  hatched  in  confinement  did  not  at  first  build  any 
nest,  but  resided  generally  on  the  under  siu'face  of  the  leaf.  I  removed  it 
to  the  upper  side  of  a  fresh  o.ak  leaf.  It  travelled  for  an  hour  or  two, 
over  to  the  under  surface  and  then  back  again,  and  finally  took  uj)  its 
residence  on  the  upper  surface,  ate  a  cut  about  a  millimetre  deep  at  the 
edge  of  the  leai'  and  during  the  next  niglit  the  parenchyma  of  the  upper 
surface  at  a  little  distance  from  it.  Tlicn  it  returned  to  its  station  on  the 
upper  surface  and  remained  there.  It  is  impatient,  however,  of  confine- 
ment in  early  life.  This  one  died  before  moulting,  and  another  in  its  third 
stage,  shut  up  in  a  jelly  glass  with  oak  leaves,  appeared  very  unhappy, 
wandering  everywhere,  off  as  much  as  on  the  oak  leaves,  which  were 
perfectly  fresh.  On  leaving  an  old  nest  to  construct  a  new  one,  when  half- 
grown,  it  always  bites  off  the  silken  strands  of  its  old  abode. 

It  ordinarily  rests  quietly  by  day  upon  the  upper  surface  of  its  nest, 
back  downward,  feeding  or  working  only  by  night ;  when  disturbed,  it 
opens  its  jaws  widely  and  scrapes  the  surface  of  the  leaf  backward  rapidly 
and  repeatedly,  making  a  scratching  noise  on  the  rough  veins  of  the  leaf. 
About  the  middle  of  September  or  sometimes  not  until  the  middle  of 
Octolier,*  the  caterj)illar  stops  feeding  and  begins  at  once  to  close  all  the 
openings  to  its  abode  with  a  slight,  but  very  tough  silken  film  ;  this  occupies 
four  or  five  nights  ;  the  whole  cavity  is  also  lined  thinly  with  silk  to  enable 
it  to  move  securely  to  any  part.  Shoidd  any  accident  afterwards  happen 
to  the  nest,  the  whole  is  at  once  filled  anew,  but  the  silk  is  then  of  a  white 
color. 

Kiley  remarks  that  "the  color  of  these  larvae  is  of  the  same  pale  bluish 
green  as  the  lower  surface  of  the  leaves  of  the  chestnut-oak  [on  which  he 
found  them]  and  the  whole  surface  is  covered  with  small  roundish,  very 
pale  yellowish-white  spots,"  which  Mrs.  Peart  observes  are  so  closely 
crowded  as  to  give  the  caterpillar  a  mealy   appearance.     When  ready  for 

♦  It  sometimes  moults  for  the  last  time  when  doors  as  late  as  October  27;  indeed  the  cater- 
most  of  the  leaves  are  brown  and  none  entirely  pillar  eats  more  or  less  until  the  last  week  in 
green,  and  I  have  had  the  moult  occur  within      November. 
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hibernation  the  color  of  the  body  has  changed  to  a  very  pale  vinous  tint, 
not  unlike  that  of  many  dried  leaves,  and  the  head  to  a  dull  yellowish 
brown,  in  no  great  contrast  to  that  of  the  body. 

Pupation.  Wiicn,  in  the  early  spring,  the  insect  feels  the  time  for 
pupation  approach,  it  gnaws  a  passage  through  the  end  of  its  nest  and  con- 
structs another — at  least  in  confinement ;  probably  also  in  nature,  for  it 
would  hardly  be  possible  for  the  imago  to  escape  from  such  a  retreat ; 
perhaps,  as  the  leaves  of  the  oak  fall  at  about  this  time,  it  makes  its  way  to 
tlie  surface  of  the  ground  and  there  constructs  a  suitable  cocoon.  Indeed 
Harris  expressly  says  the  "cocoon  is  composed  of  stubble."  Specimens  bred 
in  confinement,  finding  nothing  better  than  old  oak  leaves  as  dry  as  those 
they  had  left,  managed  from  these  poor  materials  to  construct  a  case  similar 
in  general  form  to  the  one  they  had  left,  drawing  together  and  bending 
the  dry  leaves  into  tlie  semblance  of  a  cocoon  very  slenderly  protected, 
constructed  of  but  very  few  cords  and  lined  with  a  few  glistening  tlu-eads ; 
the  surface  where  they  rested  immediately  previous  to  their  change  and  the 
points  of  support  of  the  Y-shaped  shrouds  were,  however,  more  liberally  sup- 
plied ;  the  anterior  Y-shaped  shroud  supported  the  hinder  portion  of  the 
mesothorax  ;  in  one  instance  its  stem  was  2.25  mm.  long  and  each  of  the 
arms  6.7  mm.  long;  a  very  thick  cord  about  4  mm.  long,  mingled  with 
a  web,  parallel  to  the  Y-shaped  band  and  having  an  ill-defined  resemblance 
to  it,  occupied  the  posterior  extremity  and  into  it  the  crotchets  of  the  cre- 
master  were  plunged. 

Life  history.  This  butterfly  is  double  brooded  in  the  south  and  prob- 
ably also  in  the  north,  although  the  records  of  a  second  generation  in  New 
England  are  exceedingly  few.  Here  it  winters  as  a  full  fed  caterpillar  and 
during  the  month  of  March  or  at  the  beginning  of  April  changes  to  a 
chrysalis  ;  in  this  condition  it  remains  a  full  month  and  then  takes  flight. 
It  is  one  of  the  earliest  species  of  Thanaos,  making  its  advent  in  the  first 
days  of  May,  and  was  once  observed  by  Miss  Guild  on  April  28th  ;  the 
female  generally  follows  the  male  in  a  little  more  than  a  week  and  both 
sexes  continue  to  emerge  from  the  chrysalis  imtil  after  the  middle  of  May, 
the  female  probably  nearly  until  the  end,  and  they  continue  to  fly  in  faded 
condition  imtil  somewhat  past  the  middle  of  June.  They  are  most  abun- 
dant about  the  middle  of  May.  The  eggs  are  laid  between  the  middle  of 
May  and  the  middle  of  June  and  a  second  brood  of  butterflies,  much  less 
numerous,*  appears  about  the  20th  of  July  continuing  through  most  of 
August.  It  is  highly  probable,  from  the  ordinarily  slow  growth  and 
habits  of  the  larva  and  from  the  small  numbers  of  the  second  brood,  that 
most  of  the  caterpillars  of  the  first  brood  feed  until  autumn,  those  of  both 
broods  becoming  full  grown  between  the  middle  of  September  and    the 

•  MaynarJ  says  It  appears  "Ingreat  numbers  In  this,  as  In  too  many  other  cases,  his  obser- 
In  July,"  as  If  this  were  Its  special  season;  but      vatlons  are  mixed. 
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middle  of  October  and,  sealing  uji  the  openings  to  tlieir  nests,  betake  them- 
selves to  their  winter's  sleep. 

In  Georgia,  according  to  Abbot's  observations,  the  caterpillar  closes 
its  Dcst  in  the  autumn  at  the  beginning  of  October,  changes  to  chrysalis 
during  the  first  week  in  February  and  remains  in  this  state  about  three 
weeks,  appearing  thus  about  two  months  earlier  than  in  New  England; 
individuals  of  the  second  brood  appear  sometimes  as  early  as  the  end  of 
June,  sometimes  as  late  as  the  first  of  September  (after  eight  days  in  the 
chrysalis) ,  if  these  dates  are  not  rather  indicative  of  three  generations.  Mr. 
Edwards  reared  a  male  in  West  Virginia  on  May  24. 

Habits  of  the  butterfly.  The  butterflies,  remarks  Maynard,  are  fond, 
like  other  species  of  the  genus,  "of  alighting  in  sunny  places  on  the  ground 
but  are  constantly  on  the  alert,  instantly 'flying  when  approached  too  closely." 

When  at  rest  with  expanded  wings  the  antennae  are  held  parallel  to  the 
body,  divaricating  about  135"  and  straight  as  far  as  the  club,  which  is  curved 
backward  and  droops  to  an  equal  degree. 

Parasites.  Two  hymenopterous  parasites  have  been  bred  from  the 
caterpillar,  Apanteles  flavicornis  by  Mr.  Riley  and  Microdus  sanctus 
(88  ;  10)  by  myself.  The  latter  was  black  in  life,  with  tlie  belly,  hind  coxae, 
hind  femora  except  the  base,  and  the  hind  tibiae  excepting  apical  fourth, 
red.     A  female  emerged  about  October  Ist  and  another  on  October  8th. 

Desiderata.  The  summer  history  of  this  butterfly  both  north  and  south 
needs  careful  investigation ;  the  proportionate  numbers  of  the  broods 
should  be  stated,  or  whether  a  second  generation  always  occurs  ;  the  egg 
is  not  certainly  known  and  characteristics  of  the  flight  of  the  butterfly  un- 
described.  It  is  highly  desirable  that  the  eggs  should  be  obtained  from  a 
known  female  and  the  larval  stages  followed  and  described  afresh  ;  of  the 
first  two  stages  in  particular  too  little  is  known  ;  and  they  should  be  reared 
in  considerable  numbers  to  see  if  there  is  any  difference  in  the  development 
of  diff^erent  individuals,  suflScient  to  account  for  the  poverty  of  the  second 
brood  of  butterflies. 

LIST   OF  ILLUSTBATIONS.-THANAOS  JUVENALIS. 

General.  Chrysalis. 

PI.  28,  fig.  7.    Distribution  In  North  America.  PI.  85,  fig.  33.    Chrys.ilis. 

88 :  10.    Microdus  s.inctus,  a  parasite.  Imago. 

Caterpillar.  PI.  9,  fig.  13.    Male,  both  surfaces. 

PI.  77,  fig.  2.    Front  view  of  head,  stage  V.  14.    Female,  upper  surf,TCe. 

3.  Side  view  of  one  segment.  36:24-27,34,35.     Male  abdominal  appen- 

4.  Front  view  of  head,  stage  iv.  dages. 

5.  Fourth  stage,  side  view.  41:7.    Neuratlon. 

6, 10, 11.    Mature  caterpillars.  43 :  12.     Fore  wing  showing  open  costal 

80:  30,36,42.  Head,  front  view,  stages  1-lil  fold. 

82 : 1 ,  2.    Nests.  47 : 5.    Scales  of  male  imago. 
86 :  48-51.  Dermal  appendages  at  birth. 
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THANAOS  HORATIUS.— Horace's  dusky  wing. 

Nisoniacles  horatius  Scudd.-Burg.,  I'roe.  Nisoniades  juvenalis    pars    Streck.,   Cat. 

Bost.  soc.  nat.  hist.,  xiii :  301-2,  fig.  13,u,  lib,  Amer.  inacrolep.,  177  (1878). 

1,  r  (1870) ; — Park.,  Can.  ent.,  iii :  113(1871).  Nisoniades  virgilius  Sciuld.-Bur^'.,  I'ruc. 

Erynnis  horatius  Scudtl.,  Syst.  rev.  Am.  Bost.  soc.  nat.  hist.,  .\iii :  302-303,  tig.  14,  u, 

butt.,  51(1872).  lib,  1,  r  (1870). 

Papilio  juvenalis  Abb.,  Draw.  ins.  Geo.  Erynnis  virgilius  Scudd.,  .Syst.  rev.  Am. 

Br.  mus.,  vi :  72,  figs.  97,  98,  i-OO  (ca.  1800).  butt.,  51  (1872). 

Oh  restlessly 

Tlie  gay  Sweet-pea 

Nods  on  her.slender  stem, 
For  far  up  iu  the  sunny  skies 
She  sees  the  sailing  butterflies, 

And  longs  to  go  to  them. 

For  wliy  should  they 
Be  first  to  say, 

"We  love  thee,  pretty  maid" — 
"Why  for  their  coming  must  she  wait, 
Nor  speak  of  love  till  they  dictate, 

Though  Time  her  wing's  should  fade? 

She  wonders  why 
She  must  not  fly. 

Her  warm  heart's  love  to  say — 
Her  pink  and  white  and  scarlet  wings 
Were  surely  made  for  better  things, 

Than  thus  at  home  to  stay ! 

Margaret  Deland. 

Imago  (9  :7, 10).  Head  covered  with  dark  gray-browu  hairs  with  a  very  inconspicuous 
edging  of  pale  scales  next  the  eye  and  particularly  just  behind  the  antennae ;  occasion- 
ally a  very  few  white  hairs  occur  midway  between  tlie  hinder  edges  of  the  two  antennae, 
and  the  anterior  facing  of  the  hairs  in  front  of  the  antennae  which  rest  upon  the  palpi 
is  also  pale;  tuft  on  outside  tlie  antennae  black;  palpi  dark  gray  from  a  comming- 
ling of  pale  brown,  and  dark  brown  hairs  and  scales,  most  of  which  are  pale  tipped;  rather 
darker  above  than  below,  the  apical  joint  wholly  dark  brown;  antennae  dusky  brown, 
tinged  with  yellowish  and  uniform,  the  base  of  the  joints  of  the  stalk  distinctly  touched 
with  white  beneath  and  especially  anteriorly,  where  on  the  basal  five  or  sis  joints  it 
is  confluent,  forming  a  longitudinal  stripe;  above,  the  club  is  a  little  darker  than  the 
stalk ;  beneath,  it  is  bathed  in  silvery  gray  posteriorly,  naked  and  dark  griseous  anterior- 
ly, becoming  tinged  with  castaneous  toward  the  tip,  sometimes  wholly  castaneous, 
the  upper  as  well  as  under  surface  of  the  terminal  joint  being  of  this  color.  Tongue 
blackish  fuscous,  dark  castaneous  at  the  sides,  becoming  luteo-castaneous  apically. 

Thorax  covered  with  nearly  uniform,  very  dark  brown  hairs,  below  with  similar  ones, 
sometimes  with  a  purplish  or  grayish  tinge.  Legs  uniform  dark,  slightly  purplish 
brown,  paler  beneath,  the  tarsi  beneath  reddish  luteous ;  spurs  dark  brown,  minutely 
reddish  tipped  ;  spines  reddish  luteous  ;  claws  dusky  reddish ;  pad  blackish. 

Wings  above  soft  cloudy  blackish,  sometimes  dark  grayish  brown,  marked  incon- 
spicously  with  still  darker  spots.  Fore  winys  usually  more  grayish  in  the  2  th'^'^  i"  tl"® 
$  ;  they  are  also  marked  with  small  vitreous  or  occasionally  dull  silvery  white  spots; 
one  of  these,  usually  square,  crosses  the  upper  half  of  the  cell  between  the  bases  of  the 
first  and  second  superior  subcostal  nervules;  the  others  form  a  series  almost  invariably 
broken,  four  being  found  above  in  the  subcostal  interspaces  and  one  or  two  below  in 
the  median  interspaces,  the  lower  somtimes  obsolete;  in  a  single  example  under  ex- 
amination, these  are  all  united  by  similar  spots  in  the  intervening  interspaces  to 
form  a  perfectly  uniform  arcuate  series ;  in  general  the  four  upper  spots  are  rather 
smaller  than  the  upper  median  one  and  are  unequal,  the  upper  and  lower  being  ordi- 
narily equal,  the  middle  ones  elongate,  the  upper  of  them  extending  toward  the  apex, 
the  lower  toward  the  base  of  the  wing ;  but  occasionally  they  are  all  elongate ;   they 
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form  a  straiijlit  series  extendiiiG;  from  the  middle  of  tlie  outer  two-flfths  of  the  costal 
maririn  toward  the  middle  of  the  outer  border;  the  median  spots  when  both  are 
present  arc  in  a  line  nearly  at  rij;ht  angles  to  this,  the  outer  limit  of  the  upper 
one  being  in  the  centre  of  its  interspace.  The  wing  is  crossed  by  three  incon- 
spicuous bauds  of  clouded  blackish  spots:  the  inner  and  broader  extends' from 
the  upper  border  of  the  cell,  having  the  vitreous  spot  at  its  outer  extremity,  to  the 
middle  of  the  basal  two-thirds  of  the  submedian  nervure;  its  inner  border  is  obscure 
but  its  outer  passes  from  above  downward  in  successive  equal  steps  at  the  nervures, 
crossing  each  interspace  at  right  angles,  filling  the  entire  base  of  the  upper  median  in- 
terspace ;  sometimes  this  belt  is  reduced  to  a  pair  of  similar,  longitudinally  oval,  black- 
ish patches,  one  above  the  other,  in  the  cell  and  a  similar  pair  in  the  medio-submedian 
interspace;  the  middle  curving  band  extends  from  the  costal  margin  to  the  sub- 
median  nervure  and  lies  midway  between  the  inner  band  and  the  outer  border  includ- 
ing, next  its  inner  border,  all  the  vitreous  spots ;  the  spots  of  which  it  is  composed 
are  slightly  more  distinct  than  those  of  the  inner  band  though  sometimes  scarcely  dis- 
tinguishable and,  above  the  lower  median  nervule,  are  generally  elongate  triangular, 
twice  as  long  as  broad,  the  apex  outward,  but  above,  next  the  vitreous  spots,  they 
degenerate  into  uniform  dashes  and  below  the  median  become  irregularly  quadrate ; 
the  wing  is  frequently  flecked  with  short  longitudinal  white  hairs  or,  toward  the  apex 
of  the  wing,  hoary  scales,  which  are  more  abundant  than  elsewhere  upon  the  borders  of 
the  two  bands  just  described,  tending  often  to  accentuate  them  or  to  enliven  the  paler 
parts  with  a  grayish  tinge;  the  outer  band  consists  of  a  submarginal  regular  series  of 
very  nearly  equal  spots  similar  to  the  others  but  roundish  and  scarcely  half  so  broad  as  the 
interspaces,  often  accompanied  externally  by  a  slight  and  limited  pale  flecking ;  usually 
the  outer  margin  of  the  spots  is  more  distinct  without  this  aid,  especially  in  such  as 
have  the  spots  of  a  roundish,  sagittate  form,  the  apex  outward;  outer  margin  narrowly 
edged  with  blackish ;  fringe  uniform  dark  brown,  generally  slightly  paler  than  the 
general  ground  color  of  the  wing.  Hind  wings  of  a  nearly  uniform  tint,  not  quite  so 
dark  as  the  darkest  parts  of  the  fore  wings,  a  little  before  the  hind  margin  enlivened 
by  paler,  yellowish  brown,  roundish  spots,  almost  never  at  all  defined  and  usually  giving 
only  the  efl'ect  of  a  paler,  indistinct,  clouded,  interrupted  band  in  the  middle  of  the  outer 
two-fifths  of  the  wing  and  parallel  to  the  outer  margin ;  outer  margin  edged  narrowly 
with  blackish ;  fringe  as  in  the  fore  wings,  but  paler  in  the  outer  half,  occasionally 
very  minutely  white-tipped. 

Beneath  dark  purplish  brown,  on  the  hind  wings  uniform,  on  the  fore  wings  paling 
toward  the  inner  margin,  where  it  becomes  pale  slate  brown.  Fore  wings  with  the 
vitreous  spots  larger  and  more  distinct  than  above,  the  obsolete  ones  often  present 
and  the  whole  edged  obscurely  with  dusky,  so  as  often  to  give  the  semblance  of  an  ex- 
tra-mesial dusky  band ;  beyond  this  the  wing  is  a  very  little  lighter,  rendering  more 
distinct  the  always  oliscure  repetition  of  the  submarginal  spots  of  the  upper  surface, 
which  here  are  larger  and  are  generally  followed  by  faint,  lighter  fleckings  exteriorly ; 
all  these  markings  are  much  more  distinct  in  the  $  ,  which  has  a  few  scattered,  hoary 
scales  near  the  tip  of  the  wing;  outer  border  narrowly  edged  with  blackish  brown ; 
fringe  of  the  ground  color  of  the  wing,  but  a  little  paler  at  the  base.  JJind  goings  with 
the  dull,  obscure  markings  of  the  upper  surface  repeated  with  the  same  vagueness  and 
faintness,  excepting  in  the  ?  ,  where  the  dark  spots  are  not  in  themselves  more 
distinct,  but  they  are  touched  on  either  side  by  minute  spots  of  dirty  white,  exteriorly 
often  in  the  form  of  short,  longitudinal  streaks  leading  to  the  border;  margin  and 
fringe  as  in  fore  wings. 

Abdomen  very  dark  browu,  tinged  above  with  purplish,  below  grayish  brown. 
Upper  organ  of  male  appendages  (36 :  13-16)  having  the  centrum  long  and  slender,  not 
high.  Posterior  extremity  bearing  greatly  elevated  asymmetrical  alations,  united  in  a 
somewhat  horseshoe-shaped  or  semi-infundibuliform,  curving,  hollowed  plate  or  crest, 
excessively  produced  as  a  slightly  upraised,  pointed  triangle  on  the  right  side,  directed 
backward  and  upward;  the  whole  crest  faces  upward  and  backward,  its  united  upper 
edge  fringed  with  minute  spicules,  and  is  supported  on  either  side  by  a  slender  ridge 
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running  from  near  its  middle  a  .short  distance  forward  to  the  side  of  the  main  body. 
Hooks  very  small,  asymmetrical,  tlie  right  being  much  the  larger,  pointed,  scarcely 
curving  downward  at  tip,  approximate  at  base,  divergent;  tooth  small,  sessile,  spatu- 
late  or  obpyriform,  appressed.  Ai-ms  asymmetrical,  very  slender,  nearly  uniform, 
curving,  having  first  a  general  direction  downward  and  slightly  forward,  afterwards 
backward,  upward  and  inward,  the  curve  quite  regular,  expanding  slightly  at  tip  and 
bearing  between  the  exti'cmities  the  inferior  armature — a  rather  small,  rounded  field 
of  minute,  raised  points.  Left  clasp :  Main  body  broad  and  rather  short,  slightly  gib- 
bous, the  upper  edge  full  at  base,  the  lower  nearly  straight.  Blade  moderately  long, 
the  upper  three-fourths  bent  over  inward  so  as  to  be  horizontal,  or  on  the  basal  half 
slightly  deflected,  nearly  equal  in  width,  but  a  little  constricted  near  the  middle,  the 
apical  fourth  tapering  to  a  bluntly  rounded  apex,  which  is  curved  slightly  downward; 
viewed  laterally,  the  blade  tapers  regularly  and  slightly  and  is  straiglit  and  horizontal; 
viewed  from  above,  it  curves  a  very  little  inward;  basal  process  developed  as  a  slen- 
der, scarcely  compressed  dactyl,  bent  over  backward  from  its  origin,  so  as  to  be 
nearly  horizontal  on  a  lateral  view,  scarcely  curving  inward,  nearly  one-third  as  long  as 
the  blade,  a  little  enlarged  beyond  the  middle,  and  armed  with  a  few  very  minute 
spinules  around  the  edge  of  the  enlarged  portion.  The  lobe  consists  of  an  upward 
prolongation  of  the  upper  hind  angle  of  the  main  body  into  a  bluntly  pointed  triangu- 
lar expansion,  curving  inward,  leaving  the  apical  border  of  the  main  body  straight, 
and  at  right  angles  with  the  lower  margin.  Bight  clasp :  Main  body  much  as  on  the  oppo- 
site side,  but  the  upper  portion  of  the  base  not  so  full,  and  beyond  the  middle  the 
upper  border  is  slightly  elevated.  Blade  broad,  not  very  long,  directed  slightly  up- 
ward, especially  at  the  tip,  slightly  excised  along  the  middle,  larger  at  the  apex  than 
at  the  base,  gibbous  at  the  base,  beyond  flat,  twisted  so  that  the  outer  surface  becomes 
nearly  horizontal,  curved  slightly  inward,  the  apex,  especially  the  upper  angle,  still 
more  so,  the  tip  docked  almost  squarely  and  a  little  diagonally,  so  that  the  apical  edge 
is  directed  almost  straigfit  backward,  very  broadly  rounded,  the  edge  slightly  thick- 
ened, the  angles  not  sharp;  basal  process  consisting  of  a  small,  backward  directed, 
triangular  tooth,  bluntly  pointed  and  as  long  as  the  smallest  breadth  of  the  blade. 
Lobe  consisting  of  an  upward,  posterior  projection  of  the  upper  hind  angles  of  the 
main  body,  forming  a  subtriangular,  broadly  rounded,  gibbous  pad,  curving  inward 
and  a  little  backward,  separated  from  the  basal  process  of  the  blade  by  a  very  broad, 
deep  and  regularly  curved  excision. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  9.75  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

Lensrth  of  fore  win"" 

16.75 
8.75 
6.9 
4.5 

18.75 
9.1 

5. 

20.5 
9.6 
7.75 
5.25 

16.5 

8.4 

7. 

4.5 

17.25 
8.55 
7.6 
4.65 

19. 

9.8 

hind  tibiae  and  tarsi .. 
fore  tibiae  and  tarsi . . 

7.85 
5.15 

Described  from  31  3,4?. 

Accessory  sexual  peculiarities.  The  costal  fold  of  the  foi'e  wing  of  the  male 
encloses  a  dense  clustered  mass  of  pediform  bristles  (47  :  lOe)  rather  more  than  1  mm. 
long;  and  androconia  (10  a,  b)  and  cover  scales  (10  c,  d)  diil'erentin  no  essential  feature 
from  those  of  T.  juvenalis. 

Caterpillar.  Last  stage.  Head  black,  minutely  pubescent,  depressed  at  the  vertex 
(subcordate),  with  a  subdentate  angle  on  each  side,  the  upper  part  of  the  face  and 
each  cheek  sulfused  with  dull  yellow.  Body  fusiform,  yellowish  green,  minutely  pa- 
pillose with  pale  points,  with  a  dark  dorsal  and  a  subdorsal  bright  yellow  line,  both 
commencing  on  the  first  abdominal  segment,  and  an  obscure  pale  line  on  the  abdominal 
fold ;  first  thoracic  segment  yellow,  with  no  band.    Length,  19  mm. ;  breadth,  5.3  mm. 

This  and  the  following  description  by  Dr.  A.  W.  Chapman  of  Florida  presumably 
belong  to  this  species,  as  the  short  description  and  sketch  of  the  imago  perfectly  agree. 

Chrysalis.  Glaucous  green  on  the  thorax  and  posterior  segments,  yellowish  green 
on  the  others;  head  case  prominent,  rounded;  a  prominent  velvety  black  raised  dot  at 
the  origin  of  the  round  wing  covers.     Length,  19  mm. 
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Comparisons.  Tlio  present  species  is  ilarljor  than  jnvenalis ;  tlie  fore  wings  searooly 
ditlcr  in  color  from  tlie  liind  wings  and  are  Hedged  witli  gray  witli  not  lialf  llic  nni- 
forniity  tliat  is  seen  in  jnvenalis;  hind  wings  not  enlivened  with  the  pale  spots  near  the 
outer  border  to  the  extent  that  generally  holds  in  juvenalis,  especially  in  the  ?  ;  the 
submedian  cinereons  spots  never  occnr  in  horatius,  and  the  ex-tra-mesial  band  of 
dark  spots  is  less  connected  and  regular  in  lioratins  than  in  juvenalis. 

Distribution  (28:  8).  Probably  this  butterfly  has  a  distribution  very 
similar  to  that  of  T.  juvenalis  witli  which  it  has  frequently  been  confounded, 
but  it  is  not  known  from  so  far  in  the  interior ;  it  is  a  member  of  the  Alle- 
ghanian  and  Carolinian  faunas  and  has  been  taken  in  central  and  northern 
Texas  (Pjclfrage,  Boll),  Florida,  both  at  the  Keys  and  on  the  St.  John's 
Eiver  (Palmer),  Georgia  "common"  (Abbot),  North  Carolina  (Morrison), 
District  of  Columbia  (Dodge — Mus.  Yale  Coll.)  and  Maryland  (Weide- 
meyer) . 

In  New  England  it  has  been  found  only  in  the  southern  half  and  in  the 
following  localities — Amherst  (Parker),  Amherst  Notch  (Scudder),  Fox- 
boro  (Emery),  Andover  (Scudder)  and  the  vicinity  of  Boston,  Mass.  (Mer- 
rill, Minot,  Scudder),  and  Guilford  (Smyth — Mus.  Yale  Coll.)  and  New- 
Haven,  Conn.  (Mus.  Yale  Coll.). 

Food  plant.  The  caterpillar  raised  by  Judge  Chapman,  which  I  have 
considered  as  of  this  species,  was  found  on  Wistaria  frutescens. 

Seasons.  The  memoranda  concerning  its  appearance  are  so  meagre  that 
only  an  uncertain  account  of  its  history  can  be  given.  It  is  double  brooded 
both  north  and  south,  having  been  bred  March  8  by  Abbot*  in  Georgia, 
and  on  August  1  by  Chapman  in  Florida  ;  it  was  taken  in  Texas  in  a  fresh 
condition  on  July  15  (Belfrage),  and  again  by  Palmer,  fresh,  in  the  latter 
part  of  July  at  the  Florida  Keys  and  in  the  middle  of  August  on  the  St. 
John's.  In  the  north  it  probably  appears  at  about  the  same  time  as  juve- 
nalis, since  I  took  males  at  Andover  on  the  18th  of  May  in  the  same  condi- 
tion and  in  the  same  localites  as  males  of  juvenalis.  That  a  second  brood 
flies  appears  from  my  taking  fresh  males  at  Waltham,  the  last  day  of 
June,  others,  condition  not  noted,  in  the  Middlesex  Fells,  July  24;  while 
at  Amherst  Professor  Parker  took  it  July  4  and  at  Amherst  Notch  I  caught 
or  saw  a  dozen  or  two  on  August  4. 

Desiderata,  Nothing  more  is  known  of  its  history  and  every  fact  is 
desirable.  The  too  brief  descriptions  of  the  caterpillar  and  chrysalis  also 
need  verification,  so  that  our  account  is  nowhere  complete. 

LIST  OF  ILLUSTBATIONS.-THANAOS  HOEATIUS. 

PI.  36,  figs.  13-16.  Male  abdominal  appendages- 
47:  10.    Scales  of  male  imago. 
57:  7.    Side   view,  with  head  and  appen- 
dages enlarged,  and  details  of  the  structure 
of  the  legs. 

•  The  species  is  not  absolutely  certain. 
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PI. 

,28 

,  fig-  8. 

Distribution  in  North 
Imngn. 

Amer 

ica. 

PI. 

9, 

fig.  7. 
10. 

Female,  upper  surface. 
Male,  both  surfaces. 
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THANAOS  TERENTIUS.— Terence's  dusky  wing. 

Nisoniades  terentius  Seiuld.-Burg.,   Proe.  Nisoniades    ovidius    Scudii.-Burg.,   Proc. 

Bost.  soe.  nat.  hist.,  xiii:  292-293,  figs.  6u,  1,  Bost.    soc.   n.it.  hist.,  xiii:  293,  fig.  8u,  1,  r 

r,  lb,  rb  (1870).  (1870). 

Erynnis  terentius  Scudd.,  Syst.  rev.  Amer.  Ttidnaos  juvenalis  pars  Streck.,  Cat.  amer. 

butt.,  51  (1872).  macrolup.,  177  (1878). 

Each  oil  his  reed  astride,  the  Cherulj-traiii 
Watch  her  kind  looks,  and  circle  o'er  the  plain; 
Now  with  young  wonder  touch  the  sliding  snail, 
Admire  his  eye-tipp'd  horns,  and  painted  mail ; 
Chase  with  quick  step,  and  eager  arms  outspread. 
The  pausing  Butterfly  from  mead  to  mead. 

Darwin. —  The  botanic  garden. 

Imago  (9 :15).  Head  covered  pretty  uniformly  with  rather  dark,  gray  brown  scales 
and  hairs,  the  eye  encli'cled,  excepting  iu  front,  with  slightly  paler  scales  which  iu  a  slen- 
der space  above,  and  occasionally  below,  become  whitish ;  tuft  of  hairs  outside  the  an- 
tennae black.  Palpi  griseous,  the  dark,  gray  brown  hairs  of  which  it  is  composed,  and 
which  grow  darker  toward  the  distal  end  of  the  palpi,  being  pale-tipped ;  a  few 
longer  black  liairs  are  intermingled;  the  palpi  are  darker  above  tlian  below,  more  sel- 
dom or  less  conspicuously  pale-tipped,  and  the  terminal  joint  is  nearly  uniform  dark 
gray-brown.  Antennae  dark  purplisli  brown,  darker  anteriorly  than  above,  posteriorly 
heavily  flecked  with  silvery  white,  or  gray,  especially  on  the  base  of  the  joints,  and 
whicli  cover  the  face  of  the  club  with  a  uniform  tint;  all  the  joints  of  the  stalk  are 
marked  narrowly  but  distinctly  with  silvery  white  anteriorly,  but  it  seldom  encroaches 
on  the  upper  surface;  beneath,  the  whole  club  is  blackish  castaueons,  excepting  at  the 
extreme  base  and  on  the  apical  joint,  where  it  is  castaneous. 

Thorax  covered  above  with  blackish  brown  hairs,  beneath  with  grayish  brown,  often 
purplish  tinged,  pale-tipped  hairs.  Legs  dull  purplish  brown,  more  or  less  flecked 
with  pale  or  grayish  white  scales  along  the  inner  side,  especially  on  the  tarsi,  and 
occasion.ally  in  a  le.ss  degree  at  the  tip  of  the  femora  extern.ally;  tarsi  beneath  dull 
castaneous;  spurs  dull  brown,  flecked  with  gray,  minutely  reddish  tipped;  spines  dull 
reddish  luteous;  claws  dingy  red,  darker  toward  tip;  pad  dusky. 

Wings  above  blackish,  the  hind  wings  scarcely  lighter  than  the  fore  wings.  Fore 
wings  furnished  with  very  small  vitreous  spots  :  one,  scarcely  more  than  a  dot  and  often 
pale  instead  of  vitreous,  is  found  in  the  cell  next  the  base  of  the  second  superior  sub- 
costal nervule;  the  others  form  a  broken  series,  the  upper  portion  of  which  consists 
of  four  minute  but  distinct  spots,  in  successive  interspaces  Ijelow  the  second  superior 
subcostal  nervule,  the  lowest  sometimes  nearly  obsolete,  but  generally  transverse  and 
situated  next  or  even  beyond  the  outer  limits  of  the  series  which  depends  from  the 
middle  of  the  outer  two-fifths  of  the  costal  margin,  in  the  direction  of  the  middle  of 
the  outer  margin  ;  the  three  other  spots  are  generally  longitudinal  dashes,  sometimes 
quadrate,  tiie  middle  usually  the  largest;  the  lower  portion  of  the  complete  series  con- 
sists of  two  spots  iu  the  median  interspaces,  the  lower  usually  obsolete,  and  when 
present  a  mere  dot  or  transverse  streak,  the  upper  very  small  and  round  in  the  middle 
of  the  basal  two-thirds  of  the  interspace ;  occasionally  a  single  dot  occurs  also  in  the 
lowest  subcostal  interspace.  The  wing  is  almost  entirely  blackish,  blotclied  very 
slightly,  iri'egularly  and  very  oljscurely  on  the  basal  half  with  scarcely  lighter  shades. 
A  distinct,  but  ill-defined,  large,  roundish  patch,  reaching  from  close  to  the  costal 
border  to  tlie  bottom  of  the  cell  and  from  the  cellular  vitreous  spot  close  to  the  other 
vitreous  spots,  is  of  a  considerably  paler  cinereous,  especially  in  the  ?  ,  often  tinged 
very  slightly  with  rosaceous ;  similar  tints,  less  frequently  rosaceous,  cloud  the  outer 
margin  excepting  at  extreme  tip  and  make  zigzag  transverse  streaks  before  the  middle 
of  the  medio-submedian  interspace;  the  former  intensify  the  generic  markings, leaving 
in  their  midst  a  luuulate  outer  border  to  an  othenvise  nearly  indistinguishable  extra 
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mesial  band,  which  as  usual  includes  the  vitreous  spots;  a  submari;inal  series  of 
ill-deflned,  round,  blackish  spots  a  little  further  removed  from  the  border  below  than 
above ;  occasionally  a  few  scattered,  white,  elongate  scales  are  found  along  the  nervures 
and  in  the  grayer  parts  of  the  wins,  especially  on  the  lower  and  outer  half;  outer  mar- 
gin edged  with  blackisli;  fringe  dark  fuscous  brown,  nearly  uniform.  Hind  wings 
very  nearly  uniform  in  tint,  scarcely  so  dark  as  the  fore  wings,  with  perhaps  more  of 
a  chocolate  color  and  furnislied  on  lower  half  with  long  delicate  hairs  of  the  color  of 
the  ground;  a  faint,  marginal  row  of  small,  scarcely  paler  spots;  a  more  distinct 
sinuous  series  of  similar,  slightly  larger  spots  beyond  tlic  middle  of  the  outer  half  of 
the  wing,  approacliing  the  border  in  the  upper  median  interspace  and  receding  from  it 
in  the  two  interspaces  above;  outer  margin  edged  with  blackish;  fringe  slightly  paler 
in  the  hind  wings,  the  extreme  tip,  especially  toward  the  upper  outer  angle,  whitish. 

Beneath  very  dark  fuliginous  brown,  with  a  faint  purplish  tinge.  Fore  wings  with 
the  whole  inner  border  pale  ochraceous.  The  vitreous  spots  of  the  upper  surface 
almost  exactly  repeated;  a  marginal  row  of  minute,  pale  ochraceous,  ill-deflned  spots, 
increasing  in  size  below  the  middle  of  the  wing,  and  a  suljmarginal  row  of  similar, 
scarcely  larger  ones,  receding  slightly  from  tlie  outer  border,  and  above  situated  mid- 
way between  the  vitreous  spots  and  the  outer  border;  these  spots  are  more  distinct  in 
the  $  than  in  the  ^ ,  and  tlie  outer  row  is  sometimes  reduced  above  to  longitudinal 
lines ;  the  apes  of  the  wing  beyond  tlie  vitreous  spots  has  usually  a  few  scattered 
hoary  scales,  especially  along  the  nervules,  and  sometimes  forming  the  upper  of  the 
pale  spots ;  outer  border  edged  with  blackish.  Fringe  of  the  ground  color  of  the 
wing,  slightly  paler  at  extreme  tip  and  overlaid  at  extreme  base  with  whitish  or  pale 
ochraceous  scales.  Bind  icings  with  a  double  row  of  faint,  pale  ocliraceous  spots, 
often  obsolescent,  especially  in  the  (J ,  the  outer  the  smaller  and  marginal,  often 
reduced  to  longitudinal  lines  in  the  middle  of  the  interspaces,  the  inner  sinuous,  reced- 
ing a  little  from  the  outer  border  in  the  interspaces  beyond  the  cell,  but  in  general 
parallel  to  the  outer  border,  extending  from  the  upper  subcostal  to  the  submedian 
nervules  in  the  middle  of  the  outer  half  or  two-fifths  of  the  wing;  the  anal  angle  is 
clouded  faintly  with  ochraceous ;  border  and  fringe  as  on  fore  wings. 

Abdomen  very  dark  brown  above,  becoming  gradually  lighter  on  the  sides,  and  dark 
oehraceous  brown  beneath.  Upper  organ  of  male  appendages  (36  :  17-20,  28,  29)  having 
the  centrum  small,  not  very  slender,  short,  not  high.  Crest  protruding  upward  and  some- 
what backward  into  a  plump,  bulbous  ridge,  armed  with  minute  points.  Hooks  very 
short,  very  stout,  curved,  bluntly  pointed,  widely  separate  at  base,  divaricate  almost 
at  right  angles;  from  the  middle  of  the  ridge,  uuiting  their  bases,  depends  a  short, 
rather  small  ilenticle,  bluntly  conical  on  a  side  view,  very  broadly  obcordate  on  a  hind 
view.  Base  of  the  lateral  arms  greatly  produced  in  a  posterior  direction ;  otherwise 
directed  downward,  then  bent  at  more  than  a  right  angle  backward,  the  lower  edge 
very  soon  expanding  quite  broadly,  so  as  to  meet  the  similar  portion  of  the  opposite 
one  beneath,  and  bearing  upon  this  united  belt  the  inferior  armature  which  occupies, 
with  its  minute  raised  points,  a  very  large  and  broad  field,  reaching  nearly  to  the  base 
of  the  terminal  hooks.  Left  clasp:  Main  body  pretty  broad,  base  obliquely  and  very 
Largely  docked  above,  upper  margin  deeply,  broadly  and  roundly  excised  just  before  the 
lobe;  transversely  it  is  a  little  gibbous,  and  longitudinally  a  very  little  curved.  Blade 
very  long,  compressed,  its  upper  edge  a  little  incurved,  giving  it  a  solid  appearance, 
gradually  tivisted  so  as  to  bring  the  outer  surface  uppermost ;  it  diminishes  in  size  very 
gradually  to  the  tip,  curving  very  slightly  inward  in  continuation  of  the  curve  of  the 
main  body ;  viewed  laterally  It  is  slightly  sinuous  in  its  course,  the  apex  bent  inwards 
nearly  at  a  right  angle,  rapidly  tajiering,  terminating  in  a  somewhat  blunted  point, 
armed  with  minute  serrulations ;  bas.al  process  directed  upward  and  somewhat  back- 
ward, bent  also  a  little  inward,  especially  by  a  twist  of  the  hinder  edge;  it  is  small, 
somewhat  longer  than  broad,  broader  at  tip  than  at  base,  its  hinder  edge  straight  and 
smooth,  its  front  and  upper  edge  rounded  and  conspicuously  armed  with  minute  teeth, 
which  are  borne  also,  to  some  degree,  upon  the  outer  surface  near  the  tip ;  at  the  base 
it  is  very  closely  connected  with  the  lobe.     Lobe  forming  a  very  broad  and  very  short 
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flap,  directed  upward  and  a  little  outward,  its  apex  scarcely  at  all  rounded.  Ijutthe 
outer  an i;le  i)rodnced  into  a  small,  incurved,  rounded  pad.  liujht  clasp:  Main  body 
similar  to  that  of  the  other  side,  with  rather  deeper  excisions  and  more  prominent 
projections.  Blade  exceedingly  broad  and  short,  its  outer  surface  gibbous,  es- 
pecially near  the  apex,  and  twisted  a  little  in  its  course  so  as  to  bring  its  outer 
surface  somewhat  upward,  its  curve  the  continuation  of  that  of  the  main  body, 
as  on  the  opposite  side,  the  lower  edge  directed  a  little  upward  with  a  sinuous  curve, 
the  upper  edge  curved  upward,  the  apex  broader  than  the  base,  squarely  docked,  the 
lower  angle  rounded,  the  upper  square,  almost  produced  and  armed  with  a  few  minute 
spinules  beyond  the  central  excision  of  the  apical  edge ;  basal  process  almost  entirely 
concealed ;  it  is  a  small,  narrow,  appressed,  dentiform,  bluntly  pointed  piece,  directed 
almost  straight  inward  from  the  base  of  the  upper  edge  of  the  blade.  Lobe  exceed- 
ingly broad  and  very  short,  nearly  twice  the  breadth  of  that  of  the  opposite  side,  and 
having  a  similar  direction,  its  apical  border  excised,  the  angles  forming  the  upper  and 
hind  processes,  the  former  well  rounded,  gibbous  and  incurved,  the  latter  greatly 
produced  as  a  prolonged  flap,  uniform  in  breadth,  well  rounded  at  apex,  gibbous  and 
bent  strongly  inward  at  right  angles,  crowding  against  and  concealing  the  basal 
process  of  the  ijladc,  which  it  equals  in  length,  and  almost  coming  in  contact  with  the 
blade  itself. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Smallest. 

Average. 

Largest. 

Smallest. 

18.2 
9.4 
7.25 
5. 

Average. 
19.75 

5.1 

Largest. 

20. 
9.25 
7.25 
6. 

21.2 

10.1 

hind  tibiae  and  tarsi.... 
fore  tibiae  and  tarsi.... 

8. 
0.2 

Described  from  13,3$. 

Accessory  sexual  peculiarities.     The  costal  fold  of  the  fore  wing  of  the  male  en- 
closes a  dense  clustered  mass  of  pediform  bristles  (47  : 9  f)  about  1.25  mm.  long; 
aadroconia  (9  a-d)  of   varying  shapes,  and  large  cover-soales  (9  e)  differing  in    no 
apparent  way  from  those  of  T.  juvenalis. 

Comparisons.  This  species  is  darker  even  than  T.  horatins,  but  difl'ers  especially 
on  fore  wings  by  the  distinct,  cinereous  patchatthe  tip  of  the  cell  and  cinereous  clouds 
next  outer  border,  which  are  present  only  with  greatly  diminished  force  in  the  female 
of  T.  horatius;  the  vitreous  spots  average  much  smaller  and  especially  the  lowest  of 
the  subcostal  series  is  more  frequently  smaller  than  any  of  the  others,  and  the  cellular 
spot  is  always  minute  or  obsolete.  It  difters  from  T.  juvenalis  in  the  greatly  dimin- 
ished size  and  abundance  of  the  vitreous  spots,  the  lack  of  pretty  uniform  gray  fleck- 
ing over  the  fore  wing,  the  even  otherwise  much  darker  color  and  the  much  less 
clearly  defined,  darker  bands;  so,  too,  the  distinct,  cinereous  patches  of  the  outer  half 
of  the  wing  are  wanting  in  T.  juvenalis. 

This  butterfly  is  doubtless  found  through  tiie  wliole  latitudinal  range  of 
the  Carolinian  and  AUeghanian  faunas  (28 :  6) ,  but  only  east  of  the  AUeg 
hanies  and  mostly  near  the  seaboard.  From  soutli  northward  the  places 
from  which  it  is  known  to  me  are  Appalachicola  (Thaxter)  and  other 
parts  of  northern  Florida,  Georgia,  South  Carolina  (Atkinson)  and  North 
Carolina  (Morrison). 

It  is  not  again  reported  farther  north  until  we  reach  New  England,  where 
it  has  been  taken  in  Farmington,  Conn.  (Norton)  and  Deerfield,  Mass. 
(Sprague). 

As  to  its  seasons  we  know  nothing  except  that  it  must  be  double  brooded, 
as  Mr.  Sprague's  specimen,  a  female,  was  taken  August  13.     It  is  there- 
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fore  unnecessary  to  say  more  than  that  every  point  in  its  history,  to  the 
date  of  capture  of  each  specimen  and  its  condition,  is  desirable. 

LIST  OF  ILLUSTRATIONS.— THANAOS  TERENTIUS. 

General.  PI.  36,  figs.  17-20,  28,  29.    Male  abdominal  ap- 
PI.  2S,  fig.  C.    Distrilnition  in  North  America-  peudagea. 

Imago.  47:9.    Scales  of  the  male  imago. 

PI.  9,  tig.  15.    Female,  both  surfaces. 

GROUP   III    (m.artialis). 

Anteiinal  club  composed  of  twenty -one  or  twenty-two  joints;  fore  wings  with  or 
without  suljapical  vitreous  spots ;  hind  coxae  and  tibiae  with  no  special  appurtenances  ; 
costal  fold  of  fore  wings  of  male  with  pediform  bristles  and  apple-seed  shaped  audro- 
conia ;  upper  organ  of  male  abdominal  appendages  with  an  unarmed,  laterally  expanded 
crest;  terminal  hooks  separate,  of  moderate  size;  tooth  stout,  conical;  clasps  with 
stout  blades  bent  at  right  angles  beyond  the  middle,  the  right  lobe  dactylate,  the  left 
with  united  basal  and  median  processes,  unarmed.  Eggs  with  eighteen  or  more  verti- 
cal ribs.  Larval  food,  Leguminosae.  Two  broods  annually  in  the  northern  United 
States. 

Species  :  martialis,  ausoniua. 

THANAOS  MARTIALIS.— Martial's  dusky  wing. 

[Lea.st  dingy  skipper  (Abbot) ;  dark  banded  skipper  (Maynard).] 

Nisoniades  martialis  Scudd.,  Trans.  Chic.         Papilio Abb.,  Draw.  ins.  Geo.,  vi:  74, 

acad.  sc,  i:  335  (1870);— Scudd.-Burg.,  Proc.  fig.  43;  xvi:  50,  tab.  136  [error  for  176]  (ca. 

Bost.  soc.  nat.  hist.,   xiii:  291-2,  fig.  5  I,  r,  u  1800). 

(1870);— Park.,  Can.     eut.,    iii:  113  (1871);-  Thanaos   quercus    Boisd.,    Butl.,  Entom. 

French,   Butl.  east.  U.  S.,  362-363  (1886).  monthl.  m.ag.,  vii :  97  (1870). 

Erynnis  martialis  Scudd.,  Syst.  rev.  Am. 

butt.,  51  (1872).  Figured   also  by  Abbot,  Draw.  ins.  Ga., 

Thanaos  martialis  Mayn.,  Butt.  N.Engl.,  Oemler  coll.,  Bost.  soc.  nat.  hist.,  31;  —  Glov., 

55,  pi.  81,  81a  (1886).  III.  N.  A.  Lep.,  pi.  T,  figs.  8, 14,  ined. 

Die  Liebliche,  die  zagend  nur  und  lose 
Der  laue  Hauch  mit  Geistcrlippen  kiisst, 
Indess  von  fern  die  Schraetti;rlinge  flieijen 
Und  mit  dem  Duft  bescheiden  sich  beguiigen.  • 

ScHULZB. — Die  bezauberte  Rose. 
When  dafibdils  begin  to  peer, — 

With,  heigh !  the  doxy  over  the  dale, — 
Why.  then  comes  in  the  sweet  o'  the  year; 

For  the  red  blood  reigns  in  the  winter's  pale. 

Shakespeare. —  Winter's  Tale. 

Imago  (9  :  12).  Head  covered  with  nearly  uniform,  very  dark  brown  hairs,  tinged 
with  purplish,  those  on  the  front,  next  the  palpi,  often  almost  entirely  pale;  a  narrow, 
but  sometimes  rather  conspicuous  belt  of  pale  scales  behind  the  eye,  repeated  above 
behind  the  antennae  at  the  border  of  the  eye;  tuft  of  bristles  outside  the  antennae 
black.  Palpi  covered  with  pale-tipped,  very  dark  brown  hairs,  some  shorter  ones  on 
the  sides  uniform  and  paler  than  the  base  of  the  others;  those  on  the  inner  side  dark 
slate  blue ;  the  whole  under  surface,  but  especially  the  outer  edge,  covered  with  fre- 
quent black  bristles,  a  little  longer  than  the  scales;  above,  the  scales  are  less  frequently, 
sometimes  not  at  all,  pale-tipped;  terminal  joint  very  dark  brown  aboye,  slightly  paler 
beneath.     Antennae  dark  purplish  brown,  the  joints  of  the  stalk  marked  inconspicu- 
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ously  above  with  dull  white  at  the  extreme  base,  distinctly  beneath,  both  iu  front  and 
behind,  with  snowy  white  on  the  basal  half,  and  behind  also,  on  the  apical  half  of  most 
of  the  joints,  especially  toward  the  club,  cither  a  little  less  distinctly  tlian  on  the  l)asal 
half,  or  witli  a  distinct  dash  along  the  middle,  growina;  more  and  more  conspicuous, 
until  on  the  club  all  merge  into  a  uniform  field  of  white;  tlie  lower  anterior  half  of 
the  club  naked  and  dark  castaneous,  the  upper  lialf  of  the  field  dusky,  but  the  apical 
joint  wholly  naked  and  castaneous.  Tongue  dull  black,  changing  to  luteous  at 
extreme  tip. 

Thorax  covered  above  with  mingled  dark  brown  and  blackish  luiirs  and  scales;  be- 
neath with  scarcely  pale-tipped  dark  browu  hairs  tinged  witli  purplisli.  Legs  dark, 
purplish  brown,  more  deeply  tinged  with  purple  and  othenvise  darker  above  than  be- 
neath, the  upper  surface  of  the  tarsi  not  so  dark  as  that  of  the  femora,  occasionally 
flecked  with  ashen,  or  pale  along  the  inner  surface.  Spurs  purplish  brown,  flecked 
with  ashy,  and  tipped  with  pale  reddish.  Spiues  dull  luteous ;  claws  the  same  at  base, 
reddisli  at  tip.     Pad  blackish. 

Wings  above  very  darlv,  warm  brown,  tinged  slightly  witli  vinous,  especially  on  the 
fore  wings.  Fore  viimjs  with  a  cellular,  vitreous  spot  and  an  extra-mesial  series  of 
similar  ones ;  the  cellular  spot  is  generally  obsolete  in  the  $  and  in  the  ?  scarcely 
ever  more  than  a  roundish  dot,  situated  just  beneath  the  base  of  the  second  superior 
subcostal  nervule.  The  outer  series  consists  of  distinct  subcostal  and  median  sets; 
the  subcostal  of  four  minute,  generally  unequal,  quadrate  or  oblong  spots,  the  lower 
occasionally  and  rarely  all  but  the  second  from  the  top  obsolete,  situated  in  the  suc- 
cessive interspaces  below  the  second  superior  subcostal  nervule,  the  middle  ones  usu- 
ally the  largest,  the  series  scarcely  larger  iu  the  ?  than  iu  the  $ ,  antl  arranged  in 
a  straight  or  nearly  straight  line  estendiug  from  the  base  of  the  first  superior  subcostal 
nervule  to  the  middle  of  the  outer  border;  the  median  spots  are  occasionally  both 
obsolete,  the  lower  frequently  in  the  $  ;  when  present  they  are  generally,  especially 
the  upper,  a  very  little  larger  than  the  others  and  are  placed  somewhat  before  the 
middle  of  the  two  median  interspaces ;  in  a  single  $  only  is  there  a  dot  in  the  lowest 
subcostal  interspace.  The  extreme  base  of  the  wing  is  obscured  by  dark  clouds,  while 
the  other  dark  markings,  excepting  at  the  outer  border,  are  darker  tlian  usual,  Ijeiug 
almost  velvety  black ;  the  intra-mesial  band  is  of  irregular  width  and  interrupted;  it 
extends  from  the  costal  margin,  its  outer  linut  at  tlie  tip  of  the  costal  fold  of  the  $  , 
to  the  middle  of  the  basal  two-thirds  of  tiie  subraedian  nervure  and  is  composed  of 
two  parts,  divided,  or  sometimes  united  slenderly  at  the  median  nervure;  the  upper 
portion  is  broad,  of  nearly  equal  average  width,  crossing  the  wing  at  right  angles  to 
the  costal  margin,  strongly  strangulated  in  the  middle  of  the  cell  and  expanding  again 
on  approaching  the  median  nervure ;  the  lower  portion  is  usually  narrower,  crosses  the 
medio-submedian  interspace  at  right  angles,  its  interior  limit  striking  the  base  of  the 
lower  median  nervule,  is  generally  lanceolate  and  often  sends  a  slender  shoot,  some- 
times a  rather  broad  one,  across  the  base  of  the  lower  median  interspace  to  join  the 
upper  portion ;  the  cell  is  also  crossed  midway  Ijetween  the  intra-mesial  baud  and 
the  base  of  the  wing  Isy  a  narrower  bar  or  lunule.  the  lower  outer  angle  of  which  joins 
the  lower  part  of  the  intra-mesial  band ;  the  extra-mesial  Ijand  is  usually  of  about  the 
width  of  the  upper  portion  of  the  other  and  of  the  medio-submedian  interspace,  of  equal 
average  breadth  throughout,  rather  strongly  sinuous  in  direction,  passing  from  the 
costal  margin  midway  lietween  the  tip  of  the  costal  fold  of  the  $  and  the  tip  of  the 
wing  to  the  middle  of  the  outer  two-thirds  of  the  submedian  nervure,  enclosing  at  its 
interior  edge  tlie  subcostal  vitreous  spots  and  just  within  its  middle  the  median  vitre- 
ous spots.  Above  the  median  area  and  especially  in  the  interspaces  beyond  the  cell 
the  spots  are  often  less  intense  and  always  have  their  interior  limits  less  clearly  defined 
than  below,  where  the  edges  are  marked  with  unusual  clearness,  l)eing  regularly  undu- 
late, opening  toward  the  base  in  the  interspaces;  extern.-iUy  the  spots  are  lanceolate, 
especially  in  the  upper  half  of  the  wing,  and  the  lowest  are  usually  followed  out- 
wardly by  a  paler,  grayish  area,  reaching  to  the  submarginal  spots;  the  submarginal 
series  consists  of  independent  roundish  spots,  increasing  in  size,  becoming  more  and 
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more  lumilate  and  receding  slif^htly  from  tlie  outer  border  in  passing  downward, 
altlioniih  tlie  uppermost  ones  are  often  larger  than  tliose  in  tlie  middle  of  the  wing; 
the  spots  are  not  so  deep  in  tint  as  the  other  darker  markings  of  the  wing  and  they  are 
often  followed  exteriorly  by  faint,  pale  points.  The  space  between  the  extra-mesial 
and  submarginal  bands  is  filled,  almost  uniformly  and  rather  profusely,  but  below 
sometimes  more  abundantly  next  the  former,  with  elongated,  pale  lilaceous  scales; 
minute  crescents  of  the  same,  opening  inward,  are  seated  upon  the  outer  border  iu  the 
interspaces,  and  similar  scales  edge  very  slightly  the  interior  border  of  the  extra-mesial 
band  and  both  borders  of  the  interior  bands,  in  the  former  especially  upon  the  lower,  in 
the  others  especially  upon  the  upper  half  of  the  wing;  a  few  elongated,  hair-like  scales 
are  scattered  along  the  costal  margin  as  far  as  the  upper  third  of  the  cell  but  stop 
short  before  reaching  the  subcostal  vitreous  spots ;  outer  margin  edged  narrowly  with 
black,  slightly  thickened  at  the  nervures.  Fringe  of  the  ground  color  of  the  wing,  a 
little  darker  toward  the  base  than  at  tip,  the  basal  half  flecked  with  white  beyond  the 
middle  of  the  interspaces.  Hind  loings  with  a  submarginal,  regularly  arcuate  series  of 
ill-defined,  roundish,  dusky  spots,  and  a  strongly  sinuous  series  of  similar,  often 
confluent,  dusky  spots,  crossing  the  middle  of  the  outer  two-thirds  of  the  wing,  each 
followed  outwardly  by  indistinct,  pale  spots,  correspondhig  to  those  found  in  the 
other  species,  but  generally  less  distinct  here  and  sometimes  forming  a  faint,  pale 
cloud  between  the  rows  of  dark  spots.  Outer  margin  edged  with  black,  slightly 
broadened  at  the  nervure  tips ;  fringe  of  the  lighter  color  of  the  wing,  clouded  with 
black  tov.-ard  the  base,  especially  next  the  nervure  tips,  and  nest  the  interspaces  over- 
laid by  a  few  w-hitish  scales. 

Beneath  dark  fuliginous  brown,  with  a  slight  piu-plish  tinge,  the  outer  half,  espec- 
ially of  the  fore  wings,  paler.  Fore  wings  with  the  vitreous  spots  exactly  repeated, 
and  the  extra-mesial  band  faintly  defined  with  independent  spots,  more  uoticeable  in 
the  subcostal  area  than  elsewliere;  the  submarginal  row  of  spots  of  the  upper  surface 
almost  exactly  repeated  beneath,  preceded  and  followed  by  pale  or  whitish  clouds, 
less  distinct  and  more  extended  within  than  without,  below  and  along  the  inner  mar- 
gin bathing  the  whole  in  pale  gray,  and  at  the  apex  wholly  supplanted  by  hoary  or 
lilaceous  flecking,  which  occupies  the  apex  of  the  wing  beyond  the  extra-mesial  band, 
and  continues  next  the  outer  border  to  the  middle  of  the  wing;  the  upper  part  of  tlie 
cell  is  filled  nearly  to  the  tip  with  a  dusky  band;  the  outer  margin  is  edged  with 
black  and  the  fringe  is  dark  slate  brown,  a  little  pale  at  the  extreme  base.  Hind  wings 
with  a  submarginal  series  of  very  large,  rounded,  triangular,  nearly  equal,  independent, 
blackish  brown  spots,  their  outer  bonlers  forming  the  base  of  the  triangles,  and  placed 
at  half  an  interspace's  width  or  less  from  the  margin;  they  extend  from  the  costal  to 
the  submedian  nervures,  and  are  connected  with  the  border  by  generally  distinct, 
short,  whitish  lines  in  the  middle  of  the  interspaces  ;  toward  the  base  of  the  wing  they 
are  edged  with  pale  or  whitish  crescents,  more  distinct  and  broaxlest  next  the  base, 
and  in  the  interspace  beyond  the  cell  a  little  removed  from  the  spot  itself ;  tlicse  are 
followed  immediately  by  another  transverse  series  of  somewhat  smaller,  less  distinct 
and  less  independent  dusky  spots,  occupying  the  same  Interspaces,  sinuous  in  direc- 
tion, inasmuch  as  they  recede  from  the  border  between  the  principal  nervures  and  ap 
proach  it  between  the  nervules  of  the  same  system ;  a  similar  spot  is  found  in  the 
middle  of  the  extremity  of  the  cell,  separated  from  that  beyond  by  a  faint,  paler  cloud. 
Outer  margin  and  fringe  as  in  the  fore  wing. 

Abdomen  blackish  brown  above,  the  segments  tipped  with  dark  cinei-eous ;  beneath 
grayish  brown.  {T/jper  orjare  of  male  appendages  (36:21-23)  with  the  centrum  long 
and  slender,  not  elevated,  unusually  small;  crest  consisting  of  a  pair  of  depressed, 
slightly  curving,  lateral  expansions,  nearly  horizontal,  the  anterior  angle  produced  as 
a  small,  narrow,  rounded  lobe,  directed  outward  and  slightly  forward.  Hooks  short, 
moderately  slender,  slightly  divergent,  broadly  separated  at  base,  the  main  body  at 
their  extreme  base  expanding  laterally  in  a  ridge  nearly  or  quite  continuous  with  the 
lateral  arras;  tooth  stout,  conical,  directed  somewhat  forward,  terminating  6luutly 
with  a  slightly  elevated  apical  ridge.     Lateral  arms  slender,  directed  at  first  forward 
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and  slightly  downward,  then  downward  and  slightly  forward,  finally  bent  abruptly  at 
a  right  angle  at  the  bottom,  and  continued  backward  to  the  inferior  armature,  which 
is  borne  upon  its  upward  curved,  slender  limb,  on  either  side  of,  and  behind,  the  tooth. 
Left  clasp  ■  Main  body  increasing  rapidly  in  breadth  from  the  base  to  the  commence- 
ment of  the  lobe ;  transversely  it  is  curved  a  little,  longitudinally  it  is  almost  straight. 
Blade  of  nearly  nniform  width,  elbowed  just  before  the  middle  in  an  upward  direc- 
tion, and  at  the  same  time  bent  at  an  angle  of  about  forty-flve  degrees  inward,  the 
outer  surface  becoming  uppermost,  carrying  with  it  the  upper  half  of  the  basal  por- 
tion of  the  blade ;  the  apical  third  of  the  outer  surface,  and  particularly  the  border 
and  the  broadly  rounded,  faintly  uncinated  tip,  armed  with  minute  spinules  or  raised 
points.  A  minute  tubercle  shows  the  position  of  the  basal  process.  The  region  of 
the  lobe  is  marked  by  a  distinct  furrow  running  far  toward  tlie  base  of  the  main  body ; 
the  lobe  is  of  medium  size,  bent  a  little  inward,  with  a  slight  sinuosity,  and  is  rudely 
triangular;  the  basal  portion  of  its  ui)per  border  is  a  little  swollen,  its  apical  half 
slightly  arched  and  thickened.  Ri(jht  clasp :  Main  body  similar  to  that  of  the  left  piece 
but  slenderer.  Blade  compressed  and  tuberculate  at  the  base  of  the  lower  edge,  like 
that  of  the  left  clasp,  but  having  the  upper  edge  slightly  thickened  and  bent  inwards ; 
it  is  broad  at  base,  narrows  slightly  and  regularly  for  three-fourths  the  distance  to 
the  apex,  excepting  a  central,  broad,  scarcely  elevated  denticle  on  the  upper  edge;  is 
there  bent  abruptly  inwards  and  slightly  upwards,  then  suddenly  narrowed,  and  ter- 
minates in  a  bluntly  rounded  point;  this  narrowed  portion  is  armed  like  the  tip  of  the 
opposite  blatle ;  basal  process  wanting.  Lobe  broad  at  the  base,  narrowing  imme- 
diately, suddenly  and  extremely,  and  then  developed  into  a  somewhat  compressed 
policiform  process  of  nearly  uniform  size,  parallel  to  the  basal  portion  of  the  blade, 
about  as  long  as  its  terminal  portion,  ending  in  a  thickened,  bluntly  rounded  tip. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  10  mm. 

Smallest. 

15.5 

8. 
7. 
4.6 

Average. 

Largest. 

Smallest.]  Average. 

Largest. 

16.25 
8.5 
7.25 
4.9 

17. 
9.1 
7.5 
4.9 

16.              16.5 

8.6 

7.5              7.5 

4.4              4.7 

17.5 

hind  tibiae  and  tarsi., 
fore  tibiae  and  tarsi.. 

8.15 
5. 

Described  from  173,39. 

Accessory  sexual  peculiarities.  The  costal  fold  of  the  fore  wing  of  the  male  en- 
closes a  mass  of  clustered  pediforra  bristles  (47:  8c)  about  .75  mm.  long;  apple-seed 
androconia  (8  a)  closely  packed  on  the  costal  vein  ;  stout,  straight,  simple  bristles  (8  d) 
perhaps  occasionally  expanding  and  two-pronged  at  tip  ;  and  cover-scales  (8  b)  more 
than  usually  elongate. 

Egg  (66 :  16).  Shaped  much  as  in  the  other  species,  but  perhaps  with  the  sides  not 
so  strongly  curved,  the  ribs,  eighteen  or  nineteen  in  number,  being  more  than  usually 
numerous,  about  12  mm.  apart,  all  nearly  reaching  the  edge  of  the  central  summit  de- 
pression but  only  ten  actually  doing  so ;  this  depression  (69 :  9)  is  .16  mm.  in  diameter, 
the  innermost  circle  of  eight  micropylic  canals,  .01  mm.  in  diameter,  which  is  about  the 
length  of  the  surrounding  kite-shaped,  micropyle  cells,  eight  or  nine  in  number,  fol- 
lowed by  hexagonal  elongated  cells  which  become  larger  and  shorter  as  they  recede 
f I'om  the  centre ;  the  space  between  the  ribs  crossed  by  scarcely  perceptible  raised 
lines,  or  distinct  only  next  the  vertical  ribs,  breaking  the  surface  into  cells  about  five 
times  broader  than  long,  the  cross  lines  being  about  .23  mm.  apart;  surface  of  cells 
with  regularly  distributed,  tolerably  frequent,  circular  punctures,  .002  mm.  in  diameter. 

Caterpillar.  Last  stage  (77  :  13).  Head  dark  brownish  fuscous,  each  side  with  an  upper 
and  lower  dull,  yellowish,  oval  spot.  Body  pale  pea  green ;  (the  figure  is  rather  dubious 
but)  apparently  the  dorsal  surface  is  darker  green  than  most  of  the  body  with  some 
obscure  longitudinal  dashes  of  white  in  it;  it  is  followed  by  rather  high  lateral  bands 
of  pale  greenish  yellow ;  there  is  also  a  similar  stigmatal  band,  the  space  between  being 
again  greenish,  delicately  blotched  with  white;  last  segment  yellowish;  legs  brownish 
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yellow;  prologs  greenish.     Length,  32  mm.  ;  height,  5.5  mm.     Described  from  Abbot' 
ilrawings. 

Chrysalis  (85 :  37).  Tale  pea  green,  paler  still  on  the  abflomen;  cremaster  yel- 
lowish orange,  thoracic  spiracle  black.  Length,  22  mm.  ;  height,  5.5  ram.  Described 
from  .Vbbot's  drawings. 

Comparisous.  This  species  differs  from  all  the  otliers  In  the  Intensity  of  tlie  dark 
spots,  which  are  free  from  white  interior  tleckings  and  vary  in  depth  in  different  parts 
of  tlie  wings  ;  besides  they  are  more  tlian  nsnally  well  dellned,  giving  the  wing  a  checkered 
appearance  (piite  pecnliar  to  the  species ;  the  vitreous  spots  are  very  small  and  many  of 
them  frc(iuently  obsolete ;  its  markings  difler  so  mucli  from  those  of  all  the  others — 
more  than  any  of  them  from  one  another — that  it  is  difllcult  to  say  to  which  it  is  most 
closely  allied  in  the  markings ;  perhaps  to  brizo,  but  from  this  it  can  be  immediately  dis- 
tinguished by  the  presence  of  vitreous  spots  ;  porliaps  to  persius,  but  the  distinctness 
and  blotchlness  of  its  markings  at  once  separates  it;  beneath  it  closely  resembles 
Icelus. 

Distribution  (28:5).  This  butterfly  is  a  member  of  the  Alleghanian 
and  Carolinian  faunas  but  does  not  seem  to  reach  the  extreme  boundaries 
of  either.  In  the  north  it  has  been  found  at  Albany,  N.  Y.,  "abundant" 
(Lintncr), London,  Ontario  (Saimders),  northern  Illinois  (Worthington), 
Wisconsin  (Hoy)  and  Iowa  "abundant"  (Allen),  and  in  the  south  as  far 
as  South  Carolina  (Atkinson)  and  Georgia  (Abbot).  In  the  west  it  is 
reported  from  the  places  already  mentioned  and  from  Ohio  (British  Muse- 
um), Cumberland  Gap,  Ky. (Dimmock),  Missouri  (Edwards),  eastern 
Kansas  (Snow),  Colorado  (Morrison)  and  even  New  Mexico  (Snow). 

In  New  England  it  is  by  no  means  common  but  has  not  been  taken 
north  of  Massachusetts  ;  the  northernmost  localities  recorded  are  Andover, 
one  specimen  (Scudder),  South  Hadley  and  Amherst  (Sprague)  and  Am- 
herst Notch,  Mass.  (Scudder)  ;  and  the  others,  West  Roxbury  "two  spec- 
imens" (Minot),  Waltham  abundant  (Scudder),  Tewksbury  (Alcott)  and 
Springfield,  ]\Iass.    (Emery)    and  New  Haven,  Conn.  (Mus.  Yale  Coll.). 

Food  plants.  Abbot  states  that  the  caterpillar  feeds  upon  "red  shank 
or  red  root"  ;  Dr.  Chapman  is  unable  to  suggest  to  what  plant  he  may 
refer ;  Ceanothus  americanus  Linn,  and  Lachnanthes  tinctoria  Ell.  go 
by  this  name  in  the  north,  but  they  are  not  very  closely  related  to  the 
known  food  plants  of  any  species  of  this  genus ;  the  former,  however, 
comes  between  the  Malvaceae,  on  which  a  European  species  has  been  found, 
and  the  Leguminosae,  upon  which  many  species  feed.  In  another  manu- 
script Abbot  adds  to  the  others,  "wild  indigo,"  and  the  plant  figured  with 
the  insect  on  the  Boisduval  drawings  is  Indigoferacaroliniana,  a  very  likely 
food  plant,  which  must,  however,  be  replaced  by  some  other  leguminous  (  ?) 
plant  at  the  north. 

Life  history.  This  butterfly  is  double  brooded,  presumably  passing 
the  winter  as  a  fuU  grown  larva,  as  it  appears  in  the  spring  with  other 
species  of  the  genus  known  to  do  so.  The  first  butterflies  appear  just  be- 
fore the  middle  of  May  and  continue  to  emerge  from  the  chrysalis  until  the 
middle  of  June,  but  the  first  brood,  which  lasts  even  until  the  middle  of 
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July,  never  seems  to  become  very  abundant.  Mr.  Lintner  has  even 
taken  one  as  late  as  July  28.  In  the  south  it  appears  as  early  as  the 
beginning  of  March  and  the  second  brood  from  early  in  June  to  early  in 
July,  after  13  days  spent  in  the  chrysalis  (Abbot).  The  second  brood  in 
the  north  appears  about  the  middle  of  July  and  remains  fresh  throughout 
this  month  ;  occasionally  fresh  specimens  may  even  be  taken  until  the 
middle  of  August,  and  the  butterfly  remains  on  the  wing  until  the  early 
part  of  September.  Lintner  assures  us  that  there  are  some  color  distinctions 
between  the  two  broods,  individuals  of  the  later  brood  being  more  subdued 

in  tone. 

In  the  west  the  butterfly  is  found  on  the  open  prairie,  with  us  it  prefers 

wooded  heights. 

Desiderata.  The  early  stages  of  this  insect  are  practically  unknown  ; 
since  it  is  double  brooded  even  at  the  north,  it  would  be  comparitively 
easy  to  rear  in  the  localities  where  it  is  common  if  its  food  plant  were  found  ; 
the  flight  and  postures  of  the  butterfly  are  undescribed  and  no  pai-asites  are 
known.  It  will  be  interesting  to  compare  its  life  history  with  that  of  the 
single  brooded  species. 

LIST  OF  ILLUSTBATIONS.—  THANAOS  MABTIALIS. 

General.  Chrysalis. 
PI.  28,  fig.  5.    Distributiou  in  North  America.       PI.  85,  fig.  37.    Chrysalis. 

Egff.  Imago. 

PI.  66,  fig.  16.    Egg.  PI.  9,  fig.  12.    Male,  both  surfaces. 

PI.  69:9.    Micropyle.  36:21-23.    Male  abdominal  appendages. 

Caterpillar.  47:8.    Scales  of  the  male  imago. 
PI.  77,  fig.  13.    Mature  caterpillar. 

THANAOS   AUSONIUS.— The  diminutive  dusky  wing. 

AXwMiorfes  cniSon(!(s  Lintn.,  Ent.  coDtr..i:  Figured  by  Glover,  111.  N.  A.  Lep.,  pi.  T, 

34-36,  pi.  7,  figs.  11,  12  (1872) ;— French,  Butt.       fig.  4,  ined. 
East.  U.S. 360-362  (1886). 

Midsummer  music  in  the  grass, 

The  cricket  and  the  grasshopper; 
White  daisies  and  red  clover  pass;    • 

The  caterpillar  trails  her  fur 
After  the  languid  butterfly ; 

But  green  and  spring-like  is  the  sod 
Where  autumn's  earliest  lamps  I  spy, 

The  tapers  of  the  goldeurod. 

Lucy  Larcom.— (JoMenrofZ. 

Imago  (15:  2).  Head  covered  with  slightly  fulvous,  mouse-brown  hairs,  mingled 
with  lighter  brown  scales,  the  latter  visible  only  where  they  edge  the  eye  or  on  partial 
denudation  of  the  top  of  the  head ;  tuft  of  radiating  hairs  at  base  of  antennae  scarcely 
darker  than  those  on  summit  and  arranged  in  one  vertical  plane.  Palpi  furnished  with 
a  profusion  of  dark  brown,  occasionally  pale-tipped  hairs,  mingled  above  with  an 
abundance  of  gray  scales,  which  are  paler  on  the  inner  than  the  outer  side  of  the  pal- 
pus; terminal  joint  densely  clothed  with  recumbent  mouse-brown,  .slender  scales. 
"Antennae  red  at  tip,  annulated  with  a  clearer  white  than  in  the  other  species,  having 
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the  joints  beneath  iihnost  entirely  while."  (Llntner.)  Tongue  blackish  fuliginous  at 
base,  (lark  castaneous  at  e.xtrenie  base. 

Thi>rax  covered  above  with  mouse-brown  hairs,  having  a  slight  olivaceous  tinge, 
niiiigleil  with  some  more  recumbent  purplish  anil  tawny  ones,  and  behind,  on  the  sides, 
with  sonic  pale  gray  scales ;  beneath  with  rather  paler,  mouse-brown  hairs,  mingled 
witli  grayer  ones.  Logs  reddish  brown  ;  the  femora  covered  on  tlio  Inner  side  with  golden 
gray  scales,  and  both  femora  and  tibiae  fringed  with  long  hairs  of  tlic  same  color  as 
those  of  the  under  surface  of  the  body  ;  tarsi  much  darker  above  than  elsowliere,  pale 
yellowish  below;  spurs  light  castaneous  at  tlio  tip,  elsewliere  clotheil  witli  gray-brown 
scales;  spines  castaneous ;  claws  castaneous  at  the  base,  beyond,  with  the  pad,  infus- 
cated. 

Wings  above  with  an  umber-brown  ground  color.  Fore  loinys  witli  a  very  faint  but 
warm  mulberry  tinge,  arising  from  a  very  general  llecking  of  lioary  or  pearly  lilaceous 
scales  over  all  parts  of  the  wing  l)ut  the  darkest,  scarcely  any  two  of  which  touch  each 
other,  and  which  are  most  abundant  on  either  side  of  the  extra-mesial  spots,  especially 
above,  and  on  the  upper  third  of  the  basal  half  of  the  wing.  The  most  conspicuous  of 
the  markings  of  the  wing  is  the  extra-mesial  band  of  mingled  black  and  dark  brown 
scales,  forming  rather  strongly  curving,  radiating  fusiform  patclies  in  the  interspaces 
above  the  lower  outer  edge  of  the  cell,  and  a  straight  series  of  two  larger  roundish  or 
rjuadrate  spots  in  tlie  lower  median  and  medio-submedian  interspaces,  parallel  to  tiie 
outer  border,  and  scarcely  before  the  middle  of  the  lower  median  nervule ;  the  upper 
spots  of  the  radiating  series — those  which  arc  found  in  tlie  superior  subcostal  inter- 
spaces— are  much  slenderer  and  somewhat  longer  than  tliose  l)elow,  and  tliere  are  no 
hyaline  spots  in  this  region  or  elsewhere.  Witliin  this  extra-mesial,  slightly  falci- 
form band  the  wing  is  marked  by  several  more  or  less  regular,  dusky  or  blackish  dusky 
patches ;  thus  the  extremity  of  the  cell  is  marked  by  a  slender,  curving  bar,  and  just 
before  it,  within  the  cell,  are  a  pair  of  dusky,  sulirectangular  spots,  the  upper  twice  as 
large  as  the  lower,  and  alone  marked  with  black  scales;  the  extreme  base  of  the  lower 
median  interspace  is  marked  by  a  minute,  triangular,  dusky  spot,  with  scattered  iilack 
scales,  and  a  similarly  marked  subquadrate  spot  crosses  the  medio-submedian  intersp.ace 
midway  between  the  extra-mesial  band  and  base,  which  is  itself  more  or  less  infuscatcd. 
Beyond  the  extra-mesial  band  the  markings  are  confined  to  a  premarginal  series  of  very 
small,  dark  brown  round  spots,  wliich  are  only  distinct  in  the  upper  half  of  the  wing, 
being  merged  more  or  less  into  a  general  duskiness  of  the  margin  on  the  lower  half ; 
the  extreme  margin  is  flecked  with  blackish  scales,  and  the  lower  margin  uniformly 
flecked  with  dark  brown  scales  as  far  as  the  subraedian  nervure.  Fringe  made  of  min- 
gled pale  and  f  Uiginous  brown  scales,  with  a  few  overlying  pearly  scales  on  the  upper 
half  of  the  wing.  Hind  mugs  of  a  duller  and  more  obscure  brown  tliau  the  fore  wings, 
infuscated  on  the  basal  third,  witli  a  transverse  irregular  series  of  small,  pale  Uiteous, 
round  spots  with  ill-defined  margin,  crossing  tlie  outer  half  of  the  wing,  and  accom- 
panied on  the  inner  side  by  an  indistinct  dusky  spot  of  sliglitly  larger  size,  which 
touches  it,  and  on  the  outer  side,  but  midway  between  it  and  the  margin,  by  a  similar 
dusky  spot;  the  more  distinct  of  these  pale  spots  form  two  parallel  straight  rows, 
the  upper  as  far  above  the  lower  as  the  outer  edge  of  the  lower  from  the  margin,  and 
both  forming  an  angle  of  about  135°  with  the  middle  median  nervule.  Kxtreme  outer 
margin  and  fringe  as  in  tlie  front  wing,  but  the  latter  with  no  pearly  scales  above. 

Bene.ith  dark  umber  brown,  pretty  uniformly  sprinkled  with  dark  brown  scales,  as 
far  as  the  extra-mesial  band.  Fore  icings  with  tlie  extra-mesial  Ijand  of  upper  surface 
repeated,  but  distinctly  and  with  crowded  blackish  scales  only  in  tlie  upper  half  of  the 
wing.  Outside  of  it  the  wing  is  heavily  flecked  with  pale  gray  scales,  forming  ill- 
defined,  rounded  spots  immediately  following  the  extra-mesial  spots,  and  more  or  less 
distinctly  surrounding,  at  least  externally,  a  transverse  submarginal  series  of  dark 
brown  round  spots,  which  decrease  in  size  in  passing  upwards  to  mere  dots ;  lower  half 
of  outer  margin  infuscated.  Fringe  uniform  pale  slate  brown;  at  base  slightly  over- 
laid with  very  pale  gray  scales.  Hind  icings  with  a  broad,  irregular,  submarginal  series 
of  hoary  gray,  almost  whitish,  elongated  and  angulate  lunules,  rather  distantly  enclos- 
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ing  rotindisli,  dusky  brown,  submarginal  spots;  the  brighter,  central  parts  of  the 
lunules  correspond  to  the  spots  of  the  upper  surface;  outer  margin  marl^ed  through- 
out by  a  very  narrow  fuscous  band.  Fringe  as  in  tlie  fore  wings,  l)ut  with  a  slight 
fulvous  tinge,  and  with  no  pale  scales. 

Abdomen  purplish-brown  above,  becoming  duller  brown  apically ,  the  incisures  paler ; 
beneath  grayish  brown,  .\lthough  the  specimen  studied  is  a  unique,  I  have  been  per- 
mitted by  Mr.  Lintner  to  remove  the  scales  from  one  side  of  the  extremity  of  the  ab- 
domen to  get  a  view  of  the  abdominal  appendages  (36  :  33).  This  permitted  a  good 
view  of  only  the  apical  half  of  the  right  clasp  and  the  tip  of  the  left,  the  remainder 
being  concealed  witliin  the  chitinous  covering  of  the  terminal  segments  of  the  body. 
It  is  therefore  only  possible  to  describe  the  differences  between  it  and  martialis  in  tlie 
parts  seen.  As  judged  from  the  other  points  of  its  structure  so  here  it  is  plain  that 
its  nearest  affinities  are  with  this  species,  for  in  these  and  in  these  alone  the  blade  of 
both  clasps  is  abruptly  bent  beyond  the  middle.  The  blade  of  the  right  clasp  differs 
in  its  greater  slenderness  and  prolongation ;  the  denticle  of  the  upper  edge  is  larger 
and  more  prickly,  so  that  the  blade  seems  to  narrow  more  abruptly  beyond  it,  while 
the  bent  apex  is  more  distinctly  conical  and  pointed.  The  bent  apical  portion  of  the 
left  clasp  does  not  appear  to  differ  from  that  of  martialis.  Length  of  fore  wing,  13.5 
mm.     Described  from  one  male. 

The  single  specimen  here  described  is  the  only  one  yet  known,  taken 
near  Albany,  N.  Y.,  on  May  12,  1871.  The  specimen  credited  by  Ed- 
wards to  West  Virginia  I  have  seen  and  find  that  it  does  not  belong  here, 
but  to  T.  martialis.  Strecker,  however,  credits  it  to  the  middle  states, 
Ohio,  Maryland  and  Virginia.     Naturally  it  is  our  least  known  butterfly. 

LIST  OF  ILLUISTRATIONS.-THANAOS  AUSONIUS. 

Imago. 
PI.  15,  fig.  2.    Male,  both  surfaces.  PI.  36,  fig.  33.    Male  abdominal  appendages. 

GROUP   IV   (brizo). 

Antennal  club  composed  of  eighteen  joints ;  fore  wings  without  subapical  vitreous 
spots ;  male  hind  coxae  and  tibiae  sometimes  with,  sometimes  without,  special  appur- 
tenances, as  in  Group  I;  costal  fold  of  fore  wings  of  male  furnished  with  slender, 
flagellate  or  twisted  androconia;  upper  organ  of  male  abdominal  appendages  with  an 
unarmed  crest  with  slight,  lateral  expansions;  terminal  hooks  consolidated,  stout,  the 
tooth  very  large;  clasps  with  well  armed  blades,  exceptionally  short  as  compared  with 
the  body,  the  basal  and  median  processes  distinct,  the  latter  armed.  Eggs  with  fifteen 
or  less  vertical  ribs.  Larval  food  diverse,  principally  Leguminosae  and  Cupuliferae. 
A  single  brood  in  the  northern  United  States. 

Species  :  brizo,  icelus. 

THANAOS  BRIZO.— The  sleepy  dusky  wing. 

[The  lesser  dingy  skipper  (Abbot);  black  skipper  (Gosse);  large  bluish  winged   skipper 
(Maynard);  sleepy  dusky  wiug  butterfly  (Packard).] 

Thanaos  brizo  Boisd.-LeC,   LSp.  AmCr.  N.  Araer.,lU  (1862) ;— Park.,  Can.  ent.,  iii : 

sept,  pi.  66    (1833);— Harr.,  Ins.  inj.  Veg.,  113(1871);— Scudd.-Burg.,Proc.Bost.  hoc.  nat. 

3d  ed.,  309-310,  fig.  132  (1862) ;— Scudd.,  Butt  ,  hist.,  xiii :  289-290.  pi.,  fig.  4  I,  r.  u  (1870)  ;— 

309,  fig.  108  (1881) ;— Fern.,  Butt.  Mc.,  10-4-105  Liiitn.,  Ent.  coiitr.,  i :  31,  pi.  7,  figs.  9-10  (1872) ; 

(1884);— Mayn.,  Butt.  N.  Engl.,  65.  pi.  7,  fig.  iv:  64-65  (1878)  ;—H.  Edw.,  Stand,  nat.   hist., 

80,  80a  (1886).  ii :  474,  fig.  601  (1884);— French,  Butt.  east.  U. 

Nisoniades    brizo    Westw.  -  Hew.,     Gen.  S.,  3.i4-355  (1886). 

diurn.  Lep.,  ii :  520  (1852) ;— Morr.,  Syu.  Lep.  Thymele  brizo  Gosse,  Can.  nat.,  183  (1840), 
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Erynnis  brizo  SciuUi.,  Syst.  rev.  Am.  Imlt.,  Cuba,  10  (ISGo). 

51  (1872).  :'  Xisoniiiiles  i/esta  GuiuU.,  Eiit.  cub.,  i :  145 

Papilio  JKvena/is    .''inith-Abb.,  Lep.    ins.  {11SJS2). 
Geo.,t!ib.  21,  fig.  sup.;  not  text  (1797). 

Papilio Abl).,   Draw.  ins.  Geo.  Br.  Fi.nureil  also  by  Abbot,  Draw.  ins.   Ga., 

mus.,  vi :  74.  figs.  99-101 ;  xvi:49,  tali.  175  (ca.  Oeniler  coll..  Bost.  .soo.  nat.  hist.,  30;— Glov., 

1800).  III.  N.  A.  Lep.,  pi.  29,  figs.  4,  8:  pi.  B,  fig.  12; 

?  Achlyndes  gesta  Herr.-Schaelf.,  .Sohniett.  pi.  T.  tig.  10,  ined. 

See  there!  the  waving  butterfly. 
With  starting  motion  fluttering  by. 
From  leaf  to  leaf,  from  spray  to  spray, 
A  thing  whose  life  is  holiday. 

M.iRY  How  ITT. —Spring. 

Imago  (9:  3,  9;  13:17).  Head  covered  with  nearly  uniform,  dark  brown  hairs, 
ofcasioiuilly  tinged  with  purple  ;  the  scales  which  encircle  the  posterior  half  of  the  eye 
are  scarcely  paler,  except  in  a  minute  dot  behind  the  antennae;  tuft  outside  of  anten- 
nae blacli.  Palpi  lieneath  gray  brown ;  grayest  near  tlie  base,  beyond  slightly  tinged 
with  purple  and  often  minutely  pale-tipped;  above,  and  to  some  extent  outside,  where 
longer  black  hairs  are  intermingled,  darker;  apical  joint  dark  brown,  slightly  paler 
beneath.  Antennae  purplish  black,  the  stalk  narrowly  annulated  with  white  at  the 
base  of  each  joint,  often  interrupted  or  indistinct  above  on  the  basal  half;  beneath, 
posteriorly,  wholly  white,  flecked  with  dusky  at  the  apices  of  the  joints,  and  on  the 
club  forming  an  uninterrupted  patch  of  white,  grayish  or  yellowish  toward  the  bor- 
ders; beneath,  anteriorly,  the  club  is  naked  and  blackish,  scarcely  tinged  with  cas- 
teneons  on  the  apical  joint.*     Tongne  piceons.  the  extremity  dull  castaneous. 

Thorax  covered  witli  dark  brown,  sometimes  blackish,  hairs  above  and  below.  Legs 
nearly  uniform  dark  purplish  brown ;  the  tarsi  sometimes  a  little  paler,  and  the  whole 
more  or  less  flecked  with  slightly  paler  grayish  scales,  especially  on  the  inner  surface; 
spurs  dark  brown,  paler  beneath,  tipped  with  dark  reddish ;  spines  dull  reddish  luteous ; 
claws  reddish  luteous  at  base,  blackish  toward  tip ;  pad  blackish. 

Wings  above  very  dark,  grayish  brown,  scarcely  tinged  with  fuliginous  or  mulberry, 
the  (J  generally  grayer,  especially  on  the  fore  wing,  in  old  individuals  often  almost 
wholly  cinereous.  Fore  icings  almost  uniformly,  but  not  very  heavily  flecked  on  the 
upper  half  of  the  wing  with  short  white  liairs  and  elougate  white  scales,  occasionally  a 
little  lilafeous;  descending,  also,  upon  the  lower  half  in  diminishing  numbers  along 
the  outer  margin,  and  also  occnpying  all  but  the  edges  of  the  spots  forming  the  trans- 
verse bauds,  where  they  are  generally  more  tinged  with  lilaceous  than  elsewhere; 
between  the  extra-  and  intra-mesial  bands  they  are  never  (or  if  ever,  in  the  slightest  pos- 
sible degree)  more  distinct  or  frequent  than  at  the  apex  of  the  wing.  An  obscure, 
scarcely  distinguishable  patch,  scarcely  darker  than  the  ground  color,  is  found  at  the 
extreme  base,  and  generally  follows  along  the  subcostal  nervure  to  the  dark  intra- 
mesial  band ;  the  exterior  limits  of  the  latter  can  usu.ally  be  traced  across  the  wing,  . 
and  not  infrequently  its  interior  limits  also,  especially  in  the  2  ;  it  forms  a  nearly 
equal,  moderately  broad  sinuous  band,  expanding  a  very  little  at  its  extremities, 
extending  from  the  subcostal  nervure,  its  outer  limit  just  below  the  tip  of  the  costal 
fold  of  the  male  to  the  middle  of  the  basal  two-thirds  of  the  submedian  nervure; 
when  most  complete,  both  its  borders,  but  especially  the  exterior,  have  a  tremulous 
outline,  and  its  breadth  is  similar  to  that  of  the  extra-mesial  band ;  the  lower  half  is 
not  infrequently  subobsolete,  and  usually  the  interior  is  not  so  heavily  flecked  with 
whitish  scales  as  the  next  band.  The  extra-mesial  dark  band  is  always  rather  distinct, 
pretty  regularly  arcuate,  equal,  its  average  breadth  a  little  greater  than  the  width  of  the 
lower  median  interspace,  very  nearly  parallel  to  the  outer  border,  and  extends  from  the 

•  The  form  of  the  club  in  this  species  varies  somewhat  that  of  the  neighboring  genera 
considerably  from  the  typical  form  seen  in  the  Pholisora  and  Hesperia,— particularly  in  the 
other  members    of  the  genus,   approaching       brevity  ancl  hluntness  of  the  apical  portion. 
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costal  margin,  midway  beUvoeii  tlie  tip  of  tlie  costal  fold  of  the  $  and  the  tip  of  the  -wing, 
to  the  middle  of  the  outer  two-thirds  of  the  siibmedian  nervure ;  the  spots  of  which  it  is 
formed,  and  which  are  closely  connected  to  form  a  band  (more  so  than  in  any  other 
species)  are  pretty  heavily  and  uniformly  flecked  interiorly  with  white  scales,  tending 
tow-ard  lilaceous,  leaving  only  the  exterior  and  interior  margins  Ijlack ;  the  interior  border 
of  the  band  is  thus  formed  of  a  series  of  nearly  straight,  short,  nearly  continuous,  Ijlack 
transverse  dashes  ;  the  exterior  of  similar  but  more  or  less  arrow -shaped  spots,  pointing 
outward,  and  often  edged,  especially  toward  their  tips,  withgniyish  flecliing.  Tlie  sub- 
marginal  series  of  spots  is  never  distinct,  not  infrequently  wlioUy  obsolete,  and  wlien 
present  usually  consist  of  small,  roundish  spots,  increasing  in  size  in  departing  from 
the  costal  margin,  and  only  noticeable  from  the  absence  of  pale  flecking,  so  that,  as  the 
flecking  ceases  in  the  lower  half  of  the  wing,  they  grow  more  and  more  inconspicuous, 
often  only  their  outer  edges  to  be  detected;  occasionally  they  are  darker  than  the 
ground  color,  and  occasionally  followed  apically  by  faint  grayish,  minute  spots,  or 
lines  leading  to  the  margin.  The  outer  margin  is  edged  with  black,  often  partially 
obscured  or  interrupted  l)y  the  pale  fleckings,  which  extend,  also,  upon  the  basal 
third  of  the  fringe,  which  otherwise  is  nearly  uniform  and  composed  of  mingled  scales, 
most  of  the  grouiid  color  of  the  wing,  others  paler.  Hind  vinr/s  uniform,  of  the  ground 
color  of  the  fore  wings;  the  only  markings  are  two  rows  of  small,  dull,  brownish 
yellow  spots,  either  minute,  or  very  dull  and  indistinct,  often  very  nearly  obsolete  in 
the  (J,  larger,  brighter  and  pretty  distinct  in  the  ?  ,  one  marginal,  the  other  sinuous, 
crossing  the  outer  two-fifths  of  the  wing;  outer  margin  edged  with  black,  rather 
more  broadly  than  on  the  fore  wings ;  fringe  of  much  the  ground  color  of  the  wing, 
often  darker  than  it  basally,  and  occasionally  paler  toward  tlie  tip. 

Beneath  dark,  often  blackish,  fuliginous  brown,  the  hind  wing  sometimes  darker  th.an 
the  fore  wing,  which  generally  has  something  of  a  grayish  tint  and  is  .slightly  paler- 
tinged  with  dull  ochraceons — toward  the  inner  border.  Fair  irings  having  almost  always 
and  distinctly  (  $  ),  or  generally,  but  nsu.ally  obsolescent  (J"),  an  arcuate  row  of  quadrate, 
pale,  equal  spots  parallel  to  the  outer  border,  in  the  position  occuiiied  by  tlie  vitreous  spots 
in  other  species ;  they  are  faintly  tipped  externally  with  dusky  and  then  followed  by  an  arc- 
uate series  of  usually  very  faint,  longitudinal,  independent,  pale  streaks  reaching  as  far 
down  as  the  submedian,  often  oljsolete  in  the  <f  ;  the  upper  ones  are  often  obliterated 
by  a  light  flecking  of  hoary  scales  at  the  tip  of  the  wing  beyond  the  pseudovitreous  spots ; 
next  the  margin  is  a  series  of  small  pale  spots  in  the  interspaces ;  outer  border  edged 
with  l)lack.  Fringe  of  the  ground  color  of  the  wing,  often  lightly  flecked  at  the  ex- 
treme base  with  whitish.  Hind  loinr/s  with  a  marginal  series  of  spots  similar  to  those 
of  the  fore  wings  but  larger  and  often  more  intense  along  a  longitudinal  median  streak ; 
and  in  the  middle  of  the  outer  two-flfths  of  the  wing  is  a  transverse  series  of  similar 
spots  often  a  little  larger  and  usually  subtriangular,  parallel  to  the  outer  border  except- 
ing in  the  interspaces  beyond  the  cell,  where  they  often  form  oblique  streaks  placed  at 
a  slight  angle  with  each  other  and  much  further  from  the  outer  border  than  the  other 
spots,  the  upper  being  midway  betw-een  the  basal  divarication  of  the  subcostal  nervure 
and  the  outer  border ;  all  these  spots  are  a  little  heavier  and  more  distinct  in  the  J  than 
in  tlie  ^  ;  occasionally  in  tlie  $  there  is  a  pale  spot  at  the  extremity  of  tlie  cell ,  but  no 
dark  markings  accompany  the  extra-mesial  l)and  excepting  occasionally  very  faint  ones 
in  the  $  .  Outer  liorder  and  fringe  much  as  in  the  fore  wings,  but  the  base  of  the  latter 
not  so  pale. 

Abdomen  very  dark  brown  above,  the  tip  with  a  few  dark  ochraceons,  elongfite 
scales  ;  beneath  more  or  less  flecked  with  grayish.  Ujjper  organ  of  male  appendages 
(36 :  7-12)  having  the  centrum  moderately  slender,  long  and  high,  strongly  arched; 
from  the  middle  of  the  extreme  posterior  slope  of  the  upper  surface,  a  lateral,  trian- 
gular, slightly  curved  plate  or  alation  with  rounded  apex,  arises  on  either  side,  pro- 
jecting outward  and  a  little  upward,  tlie  anterior  edge  nearly  at  right  angles  with  the 
median  line  of  the  ni.ain  body,  or  even  directed  a  little  forward,  and  a  little  elevated. 
Hooks  united  into  one  extremely  large  beak,  swollen  Ijeyondtlie  middle,  the  tip  pointed, 
the  sides  at  base  compressed  and  directed  downward  as  small  flaps ;  beyond  the  middle 
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of  the  lower  surface  (lepomls  a  very  lai'se,  appressed  tooth,  the  anterior  edge  nearly 
straijiht,  the  posterior  cnirvod  sinnonsly  forward,  as  .seen  from  the  side  ijroad  and 
well  ronnilcd,  tlie  posterior  surface  liaving  tlie  eilire  oniarninate,  and  furnished  with 
a  sli^lit  median  ridge.  Lateral  arms  extremely  broad  at  origin,  tapering  very  rapidly 
in  a  downward  direction,  becoming  slender  before  the  lowest  point  is  reached,  and 
then  remaining  of  nearly  tlie  same  size;  below  bent  squarely  at  right  angles bacltward, 
pursuing  a  straiglit  horizontal  course  for  lialf  the  distance  to  the  tip,  then  curving 
inward  and  upward,  expanding  a  little  at  the  united  tips,  and  bearing  the  inferior 
armature  of  minute  raised  points — not  very  distant  from  tlie  pads  at  the  base  of  the 
terminal  liool^s.  Left  rlitsji :  Main  Ixidy  large  and  gibljous,  its  base  slender.  Iiroadening 
pretty  regularly,  nearly  straight  in  projection.  Blade  broad  at  base,  narrowing  rather 
rapidly  in  tlie  basal  half,  beyond  i)retty  uniform,  the  tip  rounded  and  thickened,  but 
oblifiuely  docked ;  basal  process  directed  horizontally  backward,  bent  or  curved  at 
base  inwardly,  twisted  very  slightly,  with  atendeney  to  bring  the  inner  side  uppermost ; 
the  whole  upper  edge  is  armed  with  minute  recurved  denticulations,  extending  as  far 
as  the  tip,  and  on  the  apical  third  forming  a  double  row  of  minuter  teeth;  the  basal 
process  is  a  rather  sm.all  rounded  lobe,  whose  gener.al  direction  is  upward,  at  right 
angles  to  the  blade,  curving  a  little  inward,  and  having  one  edge  a  little  concealed  by 
the  minute  hind  process  of  the  lobe ;  its  whole  outer  edge  is  covered  by  recurved  den- 
ticulations, in  continuation  of  those  on  the  blade;  the  terminal  portion  of  the  outer 
surface  is  also  minutely  spinulate.  Upper  process  of  lobe  directed  upward,  curved 
inward  and  tliickcncd  a  little  above,  its  edge  showing  indications  of  obsolete  denticu- 
lations. Bight  clasp  :  Main  body  similar  to  that  of  the  opposite  side,  excepting  that 
it  is  much  broader  at  the  base — nearly  as  broad  as  anywhere.  Blade  short,  about  half 
as  long  as  the  opposite  clasp,  broad,  compressed,  tlie  basal  half  narrowing  somewhat, 
the  tip  rounded  and  scarcely  excised,  the  armatui-e  as  on  the  opposite  clasp;  basal 
pi'ocess  similar  to  tlie  opposite,  but  smaller  and  twisted,  so  that  its  inner  surf  ace  is 
directed  backward  and  a  little  inward,  and  this  face,  in.stead  of  the  outer,  is  furnished 
with  spinules  ;  the  border  is  armed  as  in  the  opposite  jiiece,  but  the  basal  border  is  free 
from,  although  concealed  by,  the  lolie.  Each  of  the  processes  of  the  lobe  is  simple 
and  broadly  I'ounded,  the  hinder  scarcelv  the  larger. 


Measurements  in  millimetres. 

MALES. 

FEMALES 

. 

Length  of  tongue,  10.25  mm. 

Smallest, 

Average. 

Largest. 

Snialle.st. 

Average. 

Largest. 

Length  of  fore  wing 

antennae 

17.35 
8.4 
(1.8 
4.5 

.    18. 
9.15 
7.9 
4.9 

20. 
10.5 

8.7 
ti.        1 

16.5 

8. 

6.7 

4.2 

18.5 
9. 

7.75 
4.6 

21.5 
10.5 

hind  tibi.ie  and  tarsi.  . 
fore  tibiae  and  tarsi.  . 

8.4 
5.25 

Described  from  36?  ,  139  . 

Accessory  sexual  peculiarities.  The  costal  fold  of  the  fore  wing  of  the  male 
(45  :  2-3)  is  mainly  filled  with  a  dense  mass  of  amber-colored,  rod-lilve  bristles  (47  :  7e), 
largest  near  the  base  and  delicately  tapering,  about  .18  mm.  long,  seated  on  the  costal 
vein,  sometimes  erect  and  sometimes  recumbent;  while  actually  homologous  to  the 
apple-seed  or  scaphiform  androconia  of  the  preceding  species,  they  are  greatly  elon- 
gated and  appear  to  function  for  the  pedif orm  bristles  which  are  wholly  wanting :  the 
basement  field  below  the  costal  vein  is  filled  with  similar  but  much  shorter  amber- 
colored  bristles  (7  d),  which  are  apparently  more  flexible;  there  are  Isesides  many 
stiff  and  slender,  horny  bristles  (7f)  which  are  about  5  mm.  long;  and  a  very  few 
slender  and  rather  short  chain-bristles,  or  perhaps  more  properly  twisted  ribbons  (7  a) 
next  the  lower  edge ;  cover-scales  (7  b,  c)  of  varying  sizes  _and  shapes  [occur  at  the 
two  edges. 

Egg  (66:  12).  Fifteen  longitudinal  ribs,  .17  mm.  apart,  pretty  straight,  thin,  uni- 
form, rather  sharp,  the  very  edge  rounded,  raised  above  the  lowest  portion  of  the 
space  between  them  .025  mm.  Cross  lines  very  delicate,  crossing  the  ribs,  .025  mm. 
apart;  surface  very  delicately  sliagreened  with  multitudinous,  excessively  minute 
raised  points.     Micropyle  rosette  (69  :  4)  .127  in  diameter,  the  lines  bounding  the  cells 
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slightly  elevated,  not  very  delicate;  central  circle  .0120  mm.  in  diameter;  cells  suc- 
ceeding it  .021  miu.  by  .017  mm.,  outermost  longest  cells  about  .03  in  diameter. 
Height,  .74  mm. ;  greatest  breadth,  .79  mm. ;  breadth  at  a  distance  of  .13  mm.  from 
the  top,  .or,  mm. ;  height,  .74  mm. 

Caterpillar.  First  stage.  Head  orbicular,  slightly  flattened  above,  as  broad  as 
middle  of  the  body :  uniform  p.ile  yellow  with  a  brownish  tinge,  with  white  hairs; 
ocelli  black;  labrum,  l.ibinm  and  antennae  pale;  mandibles  of  the  color  of  the  head  at 
base,  the  edge  dai'k  castaneons.  Body  pale  greenish  yellow,  with  a  brownish  tinge, 
fainter  than  that  of  the  head ;  skin  distinctly  shagreened ;  dorsal  shield  of  the  first 
thoracic  segment  scarcely  darker  than  the  body,  not  so  dark  as  the  head.  Legs  and 
prolegs  concolorous  with  the  body,  the  claws  of  the  former  pale  castaneons;  bristles 
pellucid,  of  exceptional  length,  so  that  the  abruptly  expanded  apex  on  those  adjoining 
nearly  touch;  those  of  the  suprastigmatal  series  are  .025  mm.  long  and  of  similar 
breadth  at  the  top;  those  of  the  infrastigmatal  series  are  .75  mm.  long  and  only 
slightly  expanded  at  tip,  to  a  width  of  about  .01  mm.  Length  of  body,  3  ram. ; 
breadth,  .4  mm. 

Last  stay  (77  :  12,  18).  Head  dark  brown,  paler  yellowish  brown  above.  Body 
rather  pale  green,  with  a  dark  green  dorsal  stripe,  bordered  with  pale  greenish  yellow, 
a  rather  narrow  stigmatal  band  of  pale  greenish  yellow,  and  between  the  two  and 
below  the  latter,  rather  pale  green  flecked  with  darker  green  dots ;  last  segment  pale 
yellowish  green.  Prolegs  of  color  of  body ;  legs  greenish,  tipped  with  brownish  yel- 
low.    From  Abbot's  drawings  in  the  Boisduval  lilirary. 

The  figure  in  the  British  Museum  drawings  by  Abbot  gives  an  orange-yellow  spot  on 
either  side  of  the  base  of  tlie  frontal  triangle,  and  the  body  pale  yellowish  brown,  with 
a  darker  dorsal  band  and  a  pale,  rather  indistinct  lateral  band ;  segments  dotted  ob- 
scurely with  fuscous  on  their  posterior  half,  but  not  on  the  bands  just  mentioned. 
Length,  31  mm.  ;  height,  5.75  mm. 

Specimens  which  I  had  upon  oak  were  presumed  to  be  T.  juvenalis,  and  no  descrip- 
tion of  them  taken. 

Chrysalis  (85:38).  Pea  green,  paler  on  abdomen,  the  terminal  third  of  the  seg- 
ments of  which  are  again  a  little  darker.  Thoracic  spiracle  black ;  cremaster  in- 
clining to  yellowish  brown.     From  the  Boisduval  series  of  Abbot's  drawings. 

The  very  poor  drawing  in  the  British  Museum  series  gives  it  as  reddish  brown, 
darker  on  the  thorax  and  wings  than  on  the  abdomen.  Length,  22.5  mm. ;  height, 
5.25  mm. 

The  chrysalis  skin,  after  escape  of  the  butterfly,  difl'ers  strikingly  bj'  its  darker  color 
from  that  of  T.  lucilius.  It  is  almost  completely  luteo-castaneous,  the  wiiig  cases  and 
all  the  appendages  blackish  fuliginous,  as  is  also  to  a  large  extent  the  whole  head  and 
thorax;  these  and  the  base  of  the  wings  as  well,  are  vaguely  blotched  with  oliva- 
ceous. The  sutures  both  of  thoi-ax  and  abdomen  are  marked  with  salmon  color,  and 
the  prothoracic  spiracle  is  velvety  black.  The  'whole  surface  is  smooth  and  glistening, 
feebly  striate  transversely,  almost  absolutely  without  hairs,  these  being  excessively 
short,  scattered  widely,  situated  in  the  larger  punctae.  Length,  13  mm. ;  breadth, 
4.25  mm. 

Comparisons.  This  species  differs  from  icelus  in  its  almost  invariably  considerably 
larger  size,  in  the  greater  distinctness  and  limitation  of  theintra-mesial  band,  in  having 
the  upper  half  of  the  wing  beyond  the  extra-mesial  band  quite  as  distinctly  flecked 
with  lioary  as  the  same  part  of  the  wing  lietween  the  two  mesial  bands,  while  in  icelus 
the  latter  is  invariably  conspicuous  in  fresh  specimens ;  it  also  difters  in  the  contrast 
the  ?  presents  to  the  (J ,  it  being  more  grayish. 

Distribution  ( 28  :  4) .  This  butterfly  is  very  widely  distributed  ;  it  crosses 
not  only  the  Canadiau  and  AUcghanian  faunas  but  also  the  Carolinian,  though 
its  western  extension  is  very  imperfectly  known.  The  northernmost  known 
stations  are  Nova  Scotia  "very  abundant"    (Jones),  Quebec  "common" 
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(Bowles,  Fyli's),  Montreal,  rare  (Caiilfield),  Ottawa  (Billinffs),  London, 
Ontario  "rather  cuinnion"  (Saunders),  and  soutliern  Michigan  "not 
common"  (  Harrington ) .  Jcnncr  Weir  even  states  that  three  specimens  were 
taken  by  Haydon  at  Moose,  James  bay,  and  I  have  colored  the  map  ac- 
cordingly, but  I  am  strongly  of  the  opinion  that  T.  icelus  has  in  this  in- 
stance (as  is  not  rarely  the  case)  been  mistaken  for  the  present  species.  It 
is  reported  in  the  Carolinian  fauna  from  West  Virginia  (Edwards),  South 
Carolina  (Atkinson),  Georgia (  Brit.  Mus.  and  Abbot)  and  Florida  (Nor- 
ton), where  it  occurs  as  far  as  Ilaulover  (Schwarz).  It  is  also  found  in 
Dallas,  Tex.  (Boll).  In  the  west  it  is  recorded  from  Ames,  Iowa  (Os- 
born),  eastern  Kansas  rare  (Snow),  Colorado  (Lintner),  Arizona  (Ed- 
wards) and  I  have  seen  specimens  from  California  (H.  Edwards),  and  since 
the  map  was  printed,  Mr.  Fletcher  tells  me  it  occurs  in  Vancouver  Island. 

In  New  England  it  is  widely  spread  but  has  not  yet  been  found  at  the 
White  Mountains,  although  Professor  Hamlin  has  discovered  it  at  Water- 
ville.  Me.,  it  is  "occasional"  at  iNIilford  (Whitney)  and  has  been  found 
at  Thornton  and  Dublin,  N.  H.  (Faxon),  while  about  Boston  and  in  the 
Connecticut  valley  south  of  Amherst  it  has  been  obtained  by  many 
collectors.  Mr.  Fish  has  taken  it  on  Cape  Cod.  It  is  not  so  common  as 
most  of  the  other  species. 

Food  plants.  Abbot  makes  the  same  statement  of  this  as  of  other 
species — that  the  larva  feeds  on  "wild  indigo,"  etc.  Dr.  Chapman  sug- 
gested that  this  might  be  a  Baptisia,  but  in  this  instance  the  plant  figured 
has  been  identified  as  Galactia  glabella,  and  it  may  be  that  in  other  instances 
where  Abbot  speaks  of  "indigo"  he  may  refer  to  Galactia.  Abbot  also 
states  that  it  feeds  on  oaks.  I  tried  a  newly  hatched  larva  upon  red  oak 
but  it  refused  to  eat  it,  but  on  the  other  hand  caterpillars  which  I  had  taken  in 
the  autumn  on  Quercus  ilicifolia  and  kept  over  winter  produced  this  butter- 
fly. A  figure  of  Abbot's  I  formerly  regarded  as  probably  referring  to 
brizo,  but  which  seems  to  be  more  probably  martialis,  was  said  to  feed  on 
beggar's  lice  and  consequently  Cynoglossum  morrisoni  has  been  quoted  as 
the  food  of  the  present  species,  but  probably  by  mistake.  I  once  enclosed  a 
female  over  Thermopsis  caroliniana  but  failed  to  get  eggs. 

Haunts  and  habits  of  butterfly.  The  butterfiy  frequents  moist  shady 
spots  and  forest  openings  and  is  difficult  to  capture,  flying  swiftly  with  fre- 
quent, sudden  movements  fi-om  one  side  to  the  other,  but  always  remaining 
about  three  feet  above  the  ground.  The  female  is  very  fond  of  violet  blos- 
soms.    Jones  says  it  frequents  the  blossoms  of  blueberry. 

Life  history  and  seasons.  This  insect  is  evidently  double  brooded 
in  the  south,  as  Abbot  bred  specimens  March  22,  April  21,  and  August  5, 
the  last  from  a  chrysalid  which  had  been  hanging  for  nine  days.  Harris, 
perhaps  following  Abbot,  also  says  that  it  appears  in  May  and  Au- 
gust, but  no  other  observers,  excepting  some  in  the  northern    limits   of  its 
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range,  have  mentioned  it  later  than  June  ;  whence  it  would  appear  that  it 
is  single  brooded  in  the  north.  It  appears  on  the  wing  very  early  in  May, 
being  nearly  or  quite  as  early  as  T.  persius  and  Miss  Guild  even  records 
taking  it  on  April  27  at  Walpole,  Mass.  It  generally  becomes  abundant 
by  the  10th  of  this  month  and  undoubtedly  continues  to  emerge  from  the 
chrysalis  until  the  end  of  the  third  week  and  remains  on  the  wing  until 
the  middle  of  June  or  later,  and  in  northern  localities,  such  as  northern 
New  England,  imtil  near  the  middle  of  July.  The  eggs  are  probably  laid 
by  the  middle  of  May  ;  they  hatch  in  less  than  nine  days  and  the  caterpillar 
when  full  fed  prepares  for  the  winter,  which  it  passes  in  this  condition, 
changing  to  chrysalis  early  in  the  spring. 

I  once  carried  a  pair  through  the  winter,  one  in  the  cold-storage  ware- 
house in  Boston,  where  the  thermometer  was  kept  at  a  uniform  temperature 
of  about  35° ;  it  was  brought  out  on  ^lay  23d  and  kept  at  first  in  a  cool 
place  but  two  days  later  into  an  ordinary  unheated  room  ;  it  went  into 
chrysalis  about  June  7,  and  emerged  June  20  ;  the  other  was  wintered  in 
the  cellar  and  it  went  into  chrysalis  about  June  2,  but  gave  out  a  parasite. 

Parasites.  The  above  is  the  only  instance  known,  the  parasite  being 
dipterous,  Exorista  blanda  var.  proserpina.  It  made  its  mahogany  pupa- 
riuni  June  11  and  emerged  June  25. 

Desiderata.  Considering  that  Abbot  painted  figures  of  the  catei'pillar 
and  chrysalis  of  this  insect  nearly  a  century  ago,  and  that  it  is  a  common 
butterfly  over  a  very  wide  territory,  it  is  not  creditable  that  we  know  scarcely 
more  about  it  than  what  Abbot  has  given  us.  The  early  stages  are  quite 
insufficiently  known,  the  food  plants  of  the  caterpillar  to  some  extent  doubt- 
ful, its  habits  undescribed  as  well  as  those  of  the  butterfly.  No  hymenoj)te- 
rous  parasites  are  known  and  the  distribution  of  the  insect  in  its  northern 
and  western  range  is  very  uncertain.  Is  it  an  insect  of  the  low  country, 
that  though  found  from  Atlantic  to  Pacific  it  has  so  rarely  been  noted  in 
the  elevated  plateau  region  ?  Is  there  ever  a  second  brood  in  the  north  ? 
Is  there  always  one  at  the  south  ? 

LIST  OF  ILLUSTRATIONS.—  THANAOS  BlilZO. 

General.  Im  ago. 

PI.  28,  fig.  4.    Distribution  in  North  America.       PI.  9,  fig.  3.    Male,  both  surfaces. 

Egg.  9.    Female,  upper  surface. 

PI.  66,  fig.  12.    Egg.  13:17.    Both  surfaces. 

69:4.    Micropyle.  36:7-12.    Male  abdominal  appendages. 

Caterpillar.  45:2.    Cross  section  of  costal  fold. 
PI.  77,  figs.  12, 18.    Mature  caterpillar.  3.    The  same,  opened. 

Chrysalis.  47 :  7.    Scales  of  the  male  imago. 
PI.  85,  fig.  38.    Chrysalis. 
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THANAOS  ICELUS— The  dreamy  dusky  wing. 

[Least  clingy  skipper  (Al>l)ot) ;  siiiall  liluish  hamlrd  skipper  (Mayimnl).] 

Nisoniades  icclus  Lintn.,  MS.,  SeiKld.-Burg.,  T/iannos  icclii.i  Fern.,  IJutt.  Me.,  105  (18S4) ; 

Proe.  Bost.  soc.  nat.  hist.,  xiii :  2.S8-2,S9,  fig.  3  — Miiyn.,  Butt.  N.  E.,  64-55,  pi.  7,  figs.  79,  79a 

1,  r,  11(1870) ;— Park..  Can.  eiit.,  iii :  113  (1<S71);—  (18S6). 

Lintn.,  Ent.  contr.,i : 30-32, pi.  7.  figs. 5-0 (1872);  Carlerocephalus  mandan  Mayn.,Butt.  N. 

Pap.,  1 :  72  (18S1) ;  Rep.  ent.  N.  Y.,  i:  3:55-336  E.,  pi.  8,  figs.  85,  85  a  [not  the  text]  (188G). 

(1882) ;— Ed w.,  Can.  ent.,  xvii :  98-100  (1885) ;—  Nisoniades  hamamaelidh  Fitch,  MS. 
French,  Butt.  east.  U.  S.,  355-356  (1885). 

;j'n/n»isice?MsScudd.,Syst.  rev.  Am.  butt..  Figured  by  Glover,  III.  N.  A.  Lep.,  pl.T. 

61(1872).  fig.  5,  ined.  ' 

God's  Butterfly  on  our  love's  flower  alight! 

It  secmeth  the  beautiful  thing, 
At  the  first  surmise  of  the  heaven  she  hath  left, 

For  the  winterless  world  will  wing. 

Gerald  Ma.ssey.—  The  Mother's  Idol  Broken. 

Imago  (9:  6).  Head  covered  with  dark,  slightly  purplish  brown  hairs,  mingled 
with  a  few  grayish  brown  ones ;  a  narrow  line  of  pale  grayish  brown  scales  edges  the 
eye  behind  and  above;  tuft  outside  of  the  antennae  black.  Palpi  furnished  beneath 
■with  pale  gr.iy  brown  scales,  occasionally  paler  at  their  tips,  outside  with  a  few  and 
above  with  many  dark  brown  scales ;  longer  black  hairs  are  also  found  in  some  abun- 
dance outside  and  beneath;  the  terminal  joint  is  nearly  uniform  dark  brown,  scarcely 
lighter  beneath,  more  heavily  clothed  than  in  the  species  hitherto  described.  Antennae 
blackish  witli  a  purple  tinge,  beneath  the  basal  half  of  the  joints  wholly  white  and  the 
apical  half  largely  flecked  with  white  so  as  to  give  a  hoary  appearance,  or,  especially 
towani  the  distal  end,  white  with  yellowish  white  fleckings  and  covering  the  inferior 
surface  of  the  club  with  a  uniform  field  of  silvery  white,  sometimes  flecked  especially 
toward  its  borders  with  yellowish  brown;  anteriorly,  on  the  stalk,  the  white  extends 
along  the  basal  fourth  of  the  joints  forming  distinct  spots  and  above  very  narrow 
pale  or  white  annulations  at  the  extreme  base;  anteriorly  the  club  is  black,  sometimes 
velvety  black,  but  toward  the  tip  it  becomes  tinged  with  castaneous,  especially  at  the 
edges,  and  the  apical  joint  is  wholly  naked  and  castaneous.  Tongue  pitchy  black,  the 
tip  testaceous. 

Thorax  covered  above  with  dark  brown,  slightly  gray  flecked  hairs;  beneath  with 
slightly  paler,  mingled  with  pale  gray  hairs.  Legs  dark  brown  slightly  tinged  with  pur- 
plish on  the  tibiae  and  darker  at  the  ape.x  of  the  tarsal  joints  than  at  the  base;  more  or 
less  gray-flecked  beneath  as  far  as  the  middle  of  the  tarsi.  Spurs  brown  flecked  with 
gray,  reddish  apically,  minutely  tipped  with  black;  spines  dark  reddish  luteous ;  cl.iws 
the  same  at  the  base,  beyond  dusky,  p.ad  dusky. 

Wings  above  very  dark  grayish-brown,  scarcely  tinged  with  fuliginous  or  mulberry. 
Fore  icings  considerably  flecked,  especially  on  the  outer  half  of  the  wing  and  along  the 
nervures  with  lilaceous  scales ;  these  are  most  conspicuous  in  the  upper  half  of  the 
wing  between  the  extra-  and  intra-mcsial  bands,  within  the  spots  of  the  extra-mesial 
band  and  narrowly  on  either  side  of  the  black  edging  of  the  outer  border,  as  well  as  be- 
tween the  extra-mesial  and  submarginal  series  of  spots,  especially  in  the  upper  half  of 
the  wing ;  less  abundantly  they  are  found  in  the  upper  portion  of  the  intra-mesial  band, 
and  scattered  infrequently  toward  the  base  of  the  wing  and  along  the  inner  margin, 
especially  in  the  outer  half  of  the  wing ;  the  basal  third  of  the  wing  is  so  clouded 
with  confused  dark  patches  that  one  can  distinguish  but  seldom  any  interior  limit  to 
the  intra-mesial  band ;  the  exterior  margin  runs  from  the  tip  of  the  costal  nervure  in  a 
slight  curve,  its  convexity  outward,  to  the  lowest  median  nervule,  close  to  its  base,  and 
then  crosses  the  Interspace  below  at  right  angles,  starting  from  the  median  nervnre, 
just  before  its  first  divarication.     The  extra-mesial  band  is  more  distinct,  its  exterior  and 
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interior  margins  being  about  equally  well,  although  not  sharply,  defined;  it  is  of  nearly 
equal  width,  slightly  arcuate,  parallel  to  the  outer  border,  and  like  that  slightly  disturbed 
in  its  regularity  just  below  the  middle,  sometimes  it  is  simply  bent,  but  (luite  as  often 
the  lower  lialf  is  removed  very  slightly  inward  and  curves  in  an  opposite  sense,  raaliing 
the  whole  band  slightly  sinuous;  it  extends  from  the  costal  margin,  midway  between 
the  tip  of  the  costal  nervure  and  tlie  tip  of  the  wing  to  the  middle  of  tlie  outer  three- 
fifths  of  the  submedian  nervure,  and  is  about  equal  in  width  to  the  breadtli  of  the 
medio-submedian  interspace;  tlie  connected  spots  of  which  tlie  band  is  formed  are 
almost  always  lighter  than  the  blackish  edges,  and  are  still  more  greatly  contrasted  by 
the  hoary  flecking  of  the  interior;  the  interior  edge  of  the  band  is  simply  a  tremulous 
line,  while  the  exterior  is  a  strongly,  often  deeply  and  sharply  zigzag  line,  the  spots 
being  spear-shaped  exteriorly,  though  more  generally  blunt  than  pointed;  they  are 
xisually  followed  by  more  or  less  distinct  grayish  fleckings ;  the  submarginal  series  of 
often  connected  spots  is  sliglitly  further  removed  from  tlie  outer  margin  below  than 
above;  the  spots  vary  in  size  according  to  the  individual,  usually  increase  in  size 
downwards,  when  independent  are  usually  round,  approaching  a  lunulate  form  as  they 
merge,  and  generally  preserve  this  tendenc.v  when  most  completely  transformed  to  a 
baud.  The  outer  margin  is  edged  with  blackish  and  often  crossed  by  short  longitu- 
dinal lines  on  the  tips  of  the  nervures,  especially  in  the  lower  half  of  the  wing,  which 
extend  an  equal  distance  on  either  side  of  it,  and  reach  nearly  to  the  middle  of  the 
fringe.  Fringe  dark  brownish  fuscous ;  the  basal  two-fifths  blackish,  but  almost  en- 
tirely concealed  by  lilaceous  fleckings.  Hind  winr/s  quite  uniform  in  tint,  exactly  of 
the  real  ground  color  of  the  fore  wings,  or  occasionally  slightly  darker;  two  rows  of 
moderately  distinct,  but  generally  not  well  defined,  small,  roundish,  yellowish  brown 
spots  are  found  on  tlie  apical  portion  of  the  wing;  one  is  a  regular  marginal  series, 
usually  of  pale  points  or  dots  in  all  the  interspaces,  the  other  less  regular,  sinuous,  at 
least  in  the  upper  half  of  the  wing  lying  in  the  middle  of  the  outer  four-fifths  of  the 
wing,  and  composed  of  larger  spots  sometimes  partially  obsolete ;  a  similar  spot  often 
occurs  near  the  apex  of  the  cell ;  outer  margin  edged,  sometimes  obscurely,  with  black- 
ish ;  fringe  a  little  paler,  more  yellowish  brown  than  on  the  fore  wing,  the  basal  por- 
tion infuscated. 

Beneath  very  dark  brown,  scarcely  tinged  with  purplish,  a  little  grayisli,  especially 
on  the  outer  half  of  the  fore  wings.  Fore  wings  witli  more  or  less  distinct  pale  spots, 
generally  quite  distinct  and  pretty  large  in  the  ?  ,  where  the  vitreous  spots  of  the 
other  species  occur,  and  almost  always,  also,  in  the  interspaces  beyond  the  cell;  all 
these,  and  especially  tlie  subcostal  ones,  are  edged  externally  with  blackish,  and  these 
again  followed  usually  by  an  arcuate  series  of  longitudinally  ovate,  independent, 
equal,  very  pale  ochraceous  spots  in  the  middle  of  the  apical  half  or  two-fifths  of  the 
wing,  but  are  often  obliterated  above  by  a  large  patch  of  hoary,  slightly  lilaceous 
scales,  which  occupies  the  apex  of  the  wing  beyond  the  dark  bordering  of  the  pseudo- 
vitreous  spots ;  a  marginal  series  of  minute  pale  or  whitish  spots  or  dots  occur  in  the 
interspaces.  Outer  border  edged  with  black.  Fringe  nearly  uniform,  dark  slate 
brown,  often  flecked  with  pale  or  whitisli  scales  at  the  extreme  base,  especially 
above.  Hind  loings  with  a  distinct  marginal  row  of  small,  pale  ochraceous  spots, 
always  more  intense  along  a  longitudinally  median  line,  and  sometimes  reduced  to  this 
streak;  a  sometimes  equally  distinct,  transverse  series  of  similar  but  roundish  or  sub- 
triangular  spots  in  the  middle  of  the  outer  two-fifths  of  the  wing,  parallel  to  the  outer 
border,  excepting  that  in  the  interspaces  beyond  the  cell  the  spots  recede  to  a  point 
midway  between  the  base  of  the  first  subcostal  nervule  and  the  outer  border,  and,  in 
the  costo-subcostal  interspace,  the  spot  is  usually  even  further  from  the  border;  these 
spots  are  all  followed  Interiorly  by  darker  spots,  very  nearly  obsolete,  sometimes  only 
forming  a  dark  interior  edging  to  the  pale  spots,  but  generally  of  equal  size,  dusky 
and  indistinct,  of  a  roundish  form;  in  the  middle  of  the  extremity  of  the  cell  is  a 
similar  but  generally  more  indistinct,  pale  spot,  followed  interiorly  by  a  dusky  one; 
outer  border  and  fringe  much  as  in  the  fore  wings. 

Abdomen  blackish  brown  aljove,  often  faintly  flecked  with  grayish  at  the  extreme 
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tip  of  the  ses;nie"t'^.  grayish  brown  bencatli.  Upper  organ  of  male  appendages 
(36:30-32)  with  the  centrnin  sliort.  pretty  higli,  not  very  slender.  Dorsal  crest  con- 
sistin;;  of  a  pair  of  very  small,  horizontal,  lateral  alations.  the  posterior  angle  of  each 
roniulod,  the  anterior  produced  laterally  as  a  bluntly  pointed  triangle.  Hooks  forming 
a  single,  stout,  slightly  curving,  pointed  beak,  dii'ected  backward,  bearing  beneath,  just 
beyond  the  middle,  an  appressed,  dentiform,  backward  curving  appendage,  which  is 
provided,  on  the  outer  edges  of  its  apex,  with  a  pair  of  short,  stout,  divaricate 
thorns;  on  cither  side  of  the  extreme  base  of  the  hook,  its  upper  surface  expands 
laterally  to  a  very  slight  degree;  and  from  the  extreme  base  of  its  lower  outer  sur 
face  an  appressed,  conical  tooth  projects  downward  and  slightly  ontwai'd.  Lateral 
arms  broad  at  base,  narrowing  rapidly,  directed  downward  and  at  the  bottom  bent  at 
nearly  right  angles  liackward ;  they  then  curve  backward,  inward  and  upward, 
broadening  slightly  until  they  meet  at  some  distance  below  the  hook,  bearing,  on  the 
whole  of  the  outer  lower  surface  of  the  curving  portion,  the  inferior  armature  of 
rather  distant,  comparatively  large,  short,  blunt  spines,  largest  at  the  most  posterior 
point.  Left  clasp :  Main  body  very  broad,  increasing  slightly  in  breadth  from  the  base 
half  way  to  the  tip,  nearly  flat  and  straight,  the  upper  edge  produced  and  curved  in- 
ward a  little  near  tlie  base,  the  lower  edge  a  little  full  near  the  base.  Blade  straight, 
its  lower  edge  continuous  with  the  lower  edge  of  the  main  body,  slender,  uniform, 
slightly  compressed,  not  very  long,  armed  at  the  apical  half  with  minute,  raised 
points,  and  terminating  in  a  rounded  point;  Irasal  process  as  broad  as  long,  rounded, 
compressed,  its  hinder  two-tliirds  bent  at  right  angles  inwards  and  a  little  upwards, 
and  armed  along  its  whole  edge  and  a  portion  of  its  upper  surface  with  minute 
spinules.  Lobe  rounded,  deeply  and  roundly  excised  on  either  side,  of  about  the  size 
of  the  basal  process  of  the  blade,  but  smooth ;  just  in  advance  of  it  tlie  upper  edge  of 
the  main  body  is  slightly  prominent.  Bight  clasp :  Main  body  similar  to  that  of  oppo- 
site side.  Blade  of  tlie  same  length  as  that  of  the  left  clasp  and  otherwise  similar,  but 
curving  very  slightly  inward  and  terminating  in  an  unanued,  slightly  rounded  point,  a 
very  little  angulated  at  the  tip;  basal  process  developed  as  a  dactylate  apophysis, 
directed  upward,  nearly  at  right  angles  to  the  blade,  compressed,  but  twisted  at  right 
angles,  so  as  to  appear  depressed,  a  little  broader  th.an  the  blade,  shorter  by  nearly 
one-half,  its  tip  broadly  and  regularly  rounded,  and  armed  with  minute  spinules. 
Lobe  developed  as  a  bluntly  rounded,  rather  prominent  plate  in  the  middle  of  the  upper 
half  of  tlie  whole  piece. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  8  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

13.5 

S.5 
6.2 
4.45 

15.5 

9. 
7. 
5. 

17. 
9.55 

11.85 

8.5 
6.8 
4.8 

16.25 
9.1 
7.15 
4.75 

17.5 

9.6 

hind  tiliiae  and  tarsi., 
fore  tibiae  and  tarsi. . . 

7.3 
5. 

Described  from  39^  ,  79  . 

Accessory  sexual  peculiarities.  The  costal  fold  of  the  fore  wings  of  the  male 
shows,  seated  on  the  marginal  vein,  a  crowded  imbricated  mass  of  pallid,  long  oval 
scales  (47  :  6  e)  followed  by  an  open  fleld  planted  in  a  relatively  sparse  manner  with 
little  hilobed  triangular  androconia  (G  b)  ;  .and  this  by  a  dense  field  of  erect,  slender, 
parallel  sided  scales,  slightly  enl.arged  and  trilobed  apically ,  all  the  lobes  rounded  (6  c)  ; 
these  last  conceal  between  them  the  triangularly  lanceolate,  slender,  flagellate  andro- 
conia (fi  d),  only  the  ftagella  appearing  above  the  mass;  large  ovate  cover  scales, 
genei-ally  asymmetrical  (G  a,  f),  complete  the  series. 

Egg.  Very  pale  green,  of  equal  height  and  breadth,  broadly  rounded  and  even  trun- 
cate at  the  base,  broadest  next  the  base,  gently  narrowing  above,  broadly  rounded  and 
slightly  shouldered  above,  the  central  space  between  the  terminations  of  the  ribs 
saucer-shaped  and  considerably  sunken,  the  central  micropyle  still  further  depressed. 
Sides  with  from  ten  to  fourteen  ribs,  of  which  eight  reach  the  summit,  most  of  the 
others  stopping  just  short  of  the  saucer;  they  are  strongly  compressed,  tolerably 


1510  THE  BUTTERFLIES  OF  NEW  ENGLAND. 

liigli,  .08  mm.  in  height,  sliglitly  higlier  al)i)vc  than  elsewlicre.  Space  between  ribs 
strongly  concave  and  filled  with  straight,  etiuidistant,  transverse  raised  lines,  only  .017 
mm.  apart,  the  floor  of  the  cells  thus  made,  delicately  punctuate.  The  saucer-shaped 
depression  of  the  summit  is  .18  mm.  in  diameter,  lilled  with  nearly  uniform,  polygonal, 
coarse-walled  cells,  about  .01  mm.  in  diameter,  in  the  centre  of  which  the  micropylic 
cells  occupy  a  circle  .02  mm.  in  diameter.     Height,  .85  mm. 

Caterpillar.  First  stage.  Head  dull  piccous,  llnely  shagreened,  with  pellucid  hairs. 
Body  pale  lemon  yellow,  the  appendages  pellucid,  not  over  a  fourth  as  long  as  the  seg- 
ments.    Legs  and  prolegs  concoloroiis.     Length,  2.75  mm. 

Second  stage.  Head  dull  piceous,  more  or  less  shagreened,  and  with  pale  hairs. 
Body  pale  green,  made  more  or  less  hoary  by  the  numerous,  transversely  arranged, 
pallid  papillae  on  each  section  of  the  segments,  each  giving  rise  to  a  very  short,  pallid 
hair,  apparently  not  half  so  long  as  one  of  the  sections,  and  expanded  at  tip;  a  few 
are  so  arranged  longitudinally  on  successive  segments  as  to  cause  a  delicate  infra- 
lateral  or  latero-stigmatal  line;  posterior  tlnrd  of  the  body  with  a  yellowish  and 
slightly  dusky  tinge,  and  the  same  but  not  dusky  is  found  faintly  along  the  substigraa- 
tal  fold.  Spiracles  apparently  testaceous ;  legs  a  little  infuscated,  the  claws  dusky ; 
prolegs  concoloi-ous.     Length,  5  mm. ;  breadth  of  head,  .05  mm. ;  of  body,  .65  mm. 

TTiird  stage.  Head  piceous,  well  but  delicately  corrugated,  the  hairs  gray.  Body  as 
in  preceding  stage.     Length,  fi.5  mm.  ;  width  of  head,  1.1  mm. 

Fourth  stage.  Head  as  before.  Body  leather  pale  Ijlnish  green,  dotted  with  delicate, 
infundibuliform,  pale  yellowish  hairs  on  minute  papillae,  giving  the  wliole  a  gray-green 
appearance  with  a  faint,  blue,  dorsal  stripe;  and  in  addition  there  now  appears,  what 
at  least  had  not  been  noticed  before,  a  laterodors.al  anterior  series  of  minute,  glistening, 
dark  green  lenticles,  a  little  larger  than  the  papillae,  on  the  second  thoracic  to  the  ninth 
abdominal  segments;  there  is  also  now  a  distinct,  pale  yellow,  lateral  stripe  fading  out 
on  the  thoracic  segments  and  on  the  ninth  abdominal  segment,  where  it  is  well  above 
the  edge  of  the  posterior  flap ;  terminal  segments  somewhat  discolored  as  if  diseased. 
Length,  10.5  mm. ;  width  of  head,  1.5  mm. 

Last  stage.  (77  :  I).  Head  uniform  light  red-brown,  tlie  surface  granulated  and 
covered  with  tine  down ;  ocelli  red-brown  on  a  black  stripe.  Body  obese,  largest 
in  the  middle,  tapering  about  equally  toward  either  extremity;  first  thoracic  seg- 
ment yellow,  the  shield  concolorous;  other  segments  gray  green,  caused  by  flue 
whitisli  granulations  on  a  pale  green  surface;  the  dorsal  region  with  a  yellowish  tint; 
a  dark  dorsal  line  over  the  abdominal  segments,  and  a  pallid  lateral  stripe  with  no 
•  further  markings.     Length,  18.3  mm. ;  greatest  breadth,  4.6  mm.     (After  Edwards.) 

Fitch  thus  describes  the  caterpillar  he  found  on  witch-hazel :  Head  dirty  white,  its 
base  all  around  blackish,  tlie  vertex  with  a  slight  wide  notch;  jaws  black.  Thick- 
bodied,  broadest  in  the  middle,  very  pale  green  with  innumerable  white  dots,  a  slightly 
deeper  green  dorsal  line,  and  on  each  side  of  the  back  a  whitish  line;  whole  surface 
with  flue,  short,  white  hairs,  .75  mm.  long. 

Chrysalis  (85:27).  Color  of  head  case  reddish  brown,  of  wing  cases  less  red, 
more  brown,  with  a  gi-eenish  tint;  of  mesonotum  more  yellowish;  of  abdomen  pale 
flesh  color;  surface  smooth,  covered  by  a  fine  short  down  with  scattered  short  hairs 
at  anterior  extremity.  Length,  13.5  mm. ;  breadth  at  mesothorax,  3.6  mm. ;  of  abdomen, 
4  mm.     (After  Edwards.) 

The  following  is  Fitch's  description  of  the  pupa  shell :  Pale  dull  brown,  the  abdomen 
bright  yellowish-red  with  a  brown  band  on  the  base  of  each  segment,  except  on  the 
under  side  and  tip.  No  hooks  at  tip;  and  it  lies  loose  in  its  pod.  13  mm.  long;  3.8 
mm.  broad. 

Distribution  (28 :  3).  This  species  of  Thanaos  has  a  more  northern 
distribution  than  any  of  its  congeners,  being  a  member  not  only  of  the 
Allcghanian  fauna  I)ut  also  of  the  Canadian  ;  the  northernmost  localities 
from  which  it  has   been  reported   are:  Nova   Scotia    "common"  (Jones), 
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Quebec  (ifus.  C(mi|).  Zool.),  Montreal  (Lynian),  Nepigon,  north  of  Lake 
Superior,  not  incliuled  on  the  map  (Scudder),  the  west  coast  of  Lake 
Winnipeg  (Scudder),  Fort  Simpson — also  received  since  printing  the 
map  (Fletcher),  Kananaskis  (Fletcher)  and  Canmore,  Alberta  (Holland), 
A'^ancouvcr  Island  (Fletcher)  and  Wasiiington  Territory  (Morrison).  Yet 
it  t)Ccurs  also  far  to  tlie  south,  occupying  at  least  the  northern  half  of  the 
Carolinian  fauna,  since  it  has  Ijccii  taken  in  West  Virginia  (Edwards) , 
North  Carolina  (Atkinson)  and  (icorgia  (Abl)ot).  Edwards  also  gives 
it  from  Florida,  and  I  have  seen  specimens  from  Mexico  (  !)  collected  by 
Salle.  In  the  heart  of  the  continent  it  has  been  rarely  taken  except  in 
high  nortlicrn  localities,  such  as  those  mentioned;  or  in  elevated  situations, 
as  Colorado  (Mead,  Morrison,  Scudder)  and  Arizona  (Morrison)  ;  but  it 
has  been  taken  in  Micliigan  ( Mus.  Mii'li.  Univ.),  Wisconsin,  not  rare 
(Hoy)  and  nortlu'rn  Illinois  ( ^^'orthington)  ;  Strecker  also  gives  it  from 
Ohio  and  Indiana,  where  it  is  probably  confined  to  the  north.  It  has  not 
been  detected  in  several  places  where  we  should  expect  it  and  where  there 
are  good  observers. 

In  New  England  it  is  wide  spread  and  has  been  found  in  almost  every 
place  where  there  are  resident  collectors.  In  the  north  it  has  been  taken 
in  the  wilds  of  Maine  (Packard)  as  well  as  at  Xorw.ay  (Smith),  Hallowell 
(Miss  Wadsworth)  and  Orono  (Fernald)  ;  in  the  White  Mountain  valleys 
and  even  in  the  subalpine  region  of  the  White  Mountains  in  abundance 
(Sanborn,  Scudder)  and  Milford,  N.  H.  "common"  (Whitney)  ;  in 
Massachusetts  it  is  reported  from  Andover  (Scudder),  Amherst  (Parker), 
Amherst  Notch  (Scudder),  Spi-ingfield  (Emery),  Middleboro  (Hambly) 
and  Nantucket  (Scudder),  and  at  several  places  in  the  vicinity  of  Boston, 
such  as  Winchester,  Belmont,  AVyoniing  and  ISIattaj^an.  In  Connecticut 
it  has  been  found  at  New  Haven  and  Meriden  (Mus.  Yale  Coll.)  and  at 
New  Britain  (Scudder). 

Abundance  and  haunts.  Open  roads  through  woods  in  hilly  regions, 
especially  it'  these  be  damp  from  the  vicinity  of  streams,  will  be  found  the 
favorite  place  of  resort  for  this  butterfly,  which  never  swarms,  but  is  often 
found  singly  in  great  numbers. 

Oviposition.  The  eggs  are  laid  singly  on  the  upper  surface  of  leaves, 
the  younger  but  not  the  youngest  leaves  being  selected  for  the  purpose, 
and  ordinarily  at  a  height  of  not  more  than  about  three  to  four  feet  from 
the  ground. 

Food  plants.  Abbot  says  that  this  species  feeds  in  the  caterpillar 
state  upon  "wild  indigo"  [Baptisia?]  and  oaks,  but  as  he  makes  the 
same  statement  of  others,  it  is  not  improbable  that  several  species  were 
confounded  by  him.  Mr.  Edwards  has  raised  it  on  aspen,  Populus  trem- 
uloides,  and  I  have  carried  it  to  the  fourth  larval  stage  from  eggs  laid  by 
a  female  imprisoned  on  the  same  plant.     Mr.  Edwards  says  he  once  "had 
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tlie  same  larva  here  from  English  filbert  [a  species  of  Corylus  of  the 
allied  tamily  Cupuliferae]  hut  tlie  imago  failed  to  appear."  This  is  the 
larva  figured  on  our  plate,  but  that  it  certainly  ijelongs  to  the  present 
species  (considering  the  close  resemblance  between  the  caterpillars  of  some 
of  the  species  and  our  lack  of  familiarity  witii  tliem  all)  requires  verifica- 
tion. Fitch  i-aised  a  sjiccinicn  of  Tiianaos  from  witcii-liazcl,  Ilaniamaelis, 
a  widely  difiercnt  plant,  and  tiie  dcsci-iption  of  tiie  buttertiy  he  has  left  in 
his  notes  renders  it  almost  certain  tiiat  it  was  this  species.  Finally,  when 
this  seemed  to  be  the  only  species  fiying  at  Xepigon,  Mr.  Fletcher  and  I 
found  eggs  of  a  Thanaos  (presumably,  therefore,  this  species)  on  Salix 
cordata. 

Habits  of  the  caterpillar.  Icelus  makes  a  nest  in  the  usual  manner 
of  the  species  of  Thanaos  ;  but  the  threads  are  usually  very  long,  so  as  to 
leave  abundance  of  space  for  air  or  indeed  the  entrance  of  nearly  any 
enemy  ;  when  the  time  for  a  change  of  skin  comes  these  are  all  tightened 
and  the  edge  of  the  overhanging  bit  of  leaf  brought  into  close  contact  with 
the  surface  opposed  to  it,  leaving  only  at  one  end  just  room  enough  to 
crawl  out.  When  the  change  is  effected,  and  a  new  home  is  desired,  these 
threads  are  completely  cut  by  the  caterpillar  before  deserting  the  nest, 
which  then  remains  half  opened.  During  rest  the  caterpillar  remains  up- 
side down  on  the  overhanging  flap.  It  eats  only  the  leaf  on  which  its  nest 
is  made,  but  feeds  at  some  distance  from  the  nest  and  apparently  only  by 
niglit.  A  caterpillar  that  had  just  made  its  third  moult  was  placed  upon  a 
new  leaf  and  worked  all  nig-lit  before  it  was  housed  again.  But  before  it 
began  work  it  spent  two  and  one-half  hours  partly  in  wandering  over  the 
leaf  and  partly  in  remaining  quiet  as  if  lost  in  thought  as  to  how  it  was 
to  do  it. 

Perhaps  this  was  because  it  was  at  midday  that  he  was  disturbed,  or 
his  organs  too  tender  to  work,  for  at  the  end  of  this  long  time  he  only  ate 
a  round  hole  at  the  edge  of  the  leaf  twice  as  bis  as  his  head  and  rested 
another  two  hours  and  a  half,  this  time  quietly,  then  spun  a  strand  across 
from  side  to  side  of  the  slightly  bellied  leaf  at  a  little  more  than  his  own 
distance  from  the  edge  and  again  was  quiet  for  another  two  hours,  when  he 
■was  left  for  the  night.  The  next  morning  the  cut  had  been  deepened 
nearly  to  the  midrib,  another  deep  cut  had  been  made  to  the  midrib  beyond 
his  strand  and  four  or  five  more  strands  made  from  edge  to  edge  pulling 
the  leaf  over,  rendering  the  first  strand  useless.  It  had  accordingly  been 
cut  at  one  end  and  dangled,  crinkled  up,  from  what  was  now  the  roof. 
The  nest,  however,  was  now,  eighteen  hours  after  starting,  by  no  means  a 
completed  one. 

The  caterpillar  passes  the  winter  in  the  larval  stage  within  just  such  a 
nest  as  it  has  lived  in  all  its  summer  life,  thoroughly  lined  inside  with  white 
silk.     In  West  Virginia  Mr.  Edwards  found  it  full  fed  in  July  and  before 
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the  end  of  the  month  it  had  stopped  feeding ;  it  was  then  placed  in  a  cool 
cellar,  remained  all  winter  in  tiie  same  condition  and  changed  to  chrysalis 
in  tiie  early  spring  witiiout  eating,  and  there  was  no  evidence  that  it  ever 
left  its  winter  home  ;  eight  months  of  the  year,  therefore,  were  passed  as  a 
full  fed  caterpillar,  showing  no  signs  of  active  life  beyond  closing  with 
silk  any  openings  which  were  made  in  the  wall  of  its  nest,  an  action  entirely 
similar  to  that  of  all  the  species  of  Thanaos  in  wintering. 

Fitch  says  that  the  caterpillar  he  fonnd  September  9,  1858,  on  witch 
hazel  draws  the  leaves  around  it  with  white  tlireads  into  a  pod  and  feeds  on 
them,  "eating  their  margins  irregularly  and  occasionally  gnawing  a  hole  in 
them." 

Life  history.  The  insect  is  single  brooded  and  hibernates  as  a  full  fed 
]ar\a  ;  it  changes  to  chrysalis  early  in  the  spring,  and  remaining  therein  at 
least  three  weeks  was  bred  by  Abbot  in  Georgia  A])ril  21  ;  Edwards,  how- 
ever, bred  it  May  13  after  only  sixteen  days  in  pupa.  In  New  England  it 
appears  about  the  middle  of  May,  the  earliest  record  being  May  10,  near 
Boston,  and  May  11,  Nantucket,  tolerably  common  in  each  instance,  only 
males  appearing  so  early,  and  they  being  often  delayed  until  the  20th,  when  I 
have  taken  both  sexes.  Lintner's  earliest  printed  record  at  Albany,  N.  Y., 
is  the  19th,  but  we  have  recently  found  it  there  on  the  17th  in  some  abun- 
dance. It  becomes  abundant  in  about  ten  days  after  its  first  apparition 
and  is  found  throughout  June,  and  occasionally,  about  the  latitude  of  Bos- 
ton, until  the  end  of  the  first  week  of  July. 

In  the  White  Mountains  it  never  seems  to  appear  before  the  last  w^eek  in 
May,  often  not  until  the  first  of  June  ;  may  generally  be  still  taken  fresh 
from  the  chrysalis  at  the  middle  of  June  and  usually  flies  until  the  end 
of  the  first  week  in  July.  Miss  Wadsworth  has  taken  it  at  Hallowell,  Me., 
as  early  as  May  20.  In  Colorado  Mr.  Mead  took  fresh  males  June  10, 
and  not  very  fresh  females  June  15,  so  that  the  season  there  is  probably 
much  as  in  the  White  Mountains  ;  while  at  Nepigon  they  were  not  un- 
common and  fairly  fresh  early  in  July  and  eggs  were  laid  at  that  time, 
hatching  just  before  the  middle  of  the  month  (so,  too,  Mr.  Fletcher  has  sent 
mc  a  fresh  female,  taken  at  Fort  Simpson  June  26)  ;  caterpillars  from  these 
eggs,  when  removed  to  Massachusetts,  reached  their  fourth  stage  August  8, 
and  would  probably  have  been  full  fed  before  the  end  of  August.  In  West 
Virginia  Edwards  found  a  caterpillar  which  he  took  to  be  in  the  first  stage 
on  June  20  and  observed  moults  on  June  27,  July  5  and  July  16,  and 
thinks  one  may  have  escaped  him  between  the  last  two  seen ;  the  caterpil- 
lar stopped  feeding  before  the  end  of  July,  and  after  passing  the  winter  in 
a  cool  chamber,  was  restored  to  normal  condition  on  March  7  ;  yet  it  was 
not  until  the  end  of  A])ril    that  pupation  took  place. 

Habits  of  the  butterfly.  The  butterfly  rests  with  outspread  wings 
upon  moist  sand  by  roadsides  (Lintner).     A  specimen  in  the   Museum    of 
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Comparative  Zoology  has  both  its  eyes  ornamented  with  the  projecting 
pollinia  of  an  orcliid.  One  observed  by  Morrison  had  symmetrical 
notches  in  the  costal  margin  of  tiie  fore  wings,  indicating  an  injury  in  the 
pupal  state.  Tiie  buttei-fly  hugs  the  ground  when  on  the  wing  and  its 
flight  is  not  so  vigorous  as  that  of  its  allies,  nor  does  the  butterfly  struggle 
so  violently  when  captured  ;  indeed  the  male  is  not  so  strong  as  the  female 
of  the  other  species.  When  at  rest  the  wings  are  flatly  expanded,  the 
costal  edges  of  the  fore  wings  at  right  angles  to  the  body,  their  inner 
margin  reaching  the  middle  of  the  costo-subcostal  interspace  ;  the  antennae, 
viewed  laterally,  are,  in  general,  parallel  to  the  body,  arched  a  little  through- 
out their  course,  and  at  the  tip  bent  at  right  angles  ;  viewed  from  above, 
they  diverge  at  an  angle  of  85°,  the  tip  of  the  club  curving  downward  and 
a  little  outward. 

Desiderata.  Especial  search  should  be  made  for  the  early  stages  of  this 
insect,  which  are  imperfectly  known.  Its  western  distribution  is  unknown, 
but  the  widely  separated  localities  at  which  it  has  been  taken  indicate  a  very 
extended  range.  What  odor,  if  any,  is  given  off"  from  the  hind  tibial 
pencil  of  hairs  of  the  male  ? 

LIST  OF  ILLUSTRATIONS.— THANAOS  ICELUS. 

General.  Imago. 

PI.  28,  fig.  3.    Distribution  in  North  America.  PI.  9,  fig.  6.     Male,  both  surfaces. 

Caterpillar.  36 :  30-32.    Male  abdominal  appendages. 

PI.  77,  fig.  1.    Mature  caterpillar.  47 :  6.    Scales  of  the  male  imago. 

Chrysalis. 
PI.  85,  fig.  27.    Chrysalis. 

PHOLISORA    SCUDDER. 

Pholisora    Scudd.,*  Syst.  rev.  Am.  butt.,  51       Nisoniades  pars  Auctorum. 
(1872).  Type.—Hesperia  catullus  Fabr. 

0  that  it  were  with  me 
As  with  the  flower; 
Blooming  on  its  own  tree 
For  butterfly  and  bee 
It  summer  morns. 

CHRiSTitf-4.  BossBTTi.— ^  Summer  Wish. 

Imago  (58  :  3).  Head  moderately  large,  clothed  with  hairs  of  varying  lengths,  some 
quite  long  and  these  arranged  to  some  extent  in  transverse  rows  ;  outside  the  base  of  the 
antennae  a  curving  tuft  of  long,  nearly  equal,  spreading  hairs,  reaching  fully  one- 
third  way  over  the  circumference  of  the  eye;  front  uniformly  and  but  slightly  tumid, 
projecting  greatly  and  especially  below,  beyond  the  front  of  the  eyes;  front  margin 
gently  convex  and  rather  heavily  emarginate,  the  sides  well  rounded  oflT  anteriorly, 
reaching  the  outer  edge  of  the  antennae ;  scarcely  twice  as  broad  as  long  and  sepa- 
rated from  the  vertex  by  a  slight  sulcation  a  little  in  advance  of  the  middle  of  the 
antennal  bases ;  vertex  as  broad  as  the  front,  separated  from  the  occiput  by  an  arcuate 
line,  scarcely  tumid,  but  with  an  obscure,  transverse,  median,  slightly  arcuate  ridge, 
curving  in  an  opposite  direction  to  the  hinder  border,  the  whole  vertex  slightly  and 

*  ^oXVs,  cSpa,  the  spotted  beauty. 
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almost  equally  raised  al)ove  thi;  level  of  the  eyes;  eyes  lar^e,  full,  more  broadly 
curved  posteriorly  than  anteriorly,  naked,  receding  from  each  otlier  posteriorly  as  in 
Thanaos.  Antennae  inserteil  witli  tlie  hinder  edge  of  the  base  in  the  middle  of  the 
summit,  their  interior  bases  separated  from  each  other  liy  more  than  one  and  one-half 
times  the  diameter  of  the  basal  joint,  the  wliole  antenna  of  about  the  length  of  the  ab- 
domen, composed  of  thirty-flve  joints  of  which  sixteen  form  the  club,  which  is  .about 
three-fonrths  tlie  length  of  tlie  stalk  and  curved  at  a  little  more  than  a  right  angle 
beyond  its  middle;  it  is  subtricinetral,  though  more  nearly  approaching  a  cylindrical 
form  tliau  in  Tlianaos  ;  it  increases  gradually  in  size  to  a  little  beyond  tlie  middle  or  the 
most  curved  portion,  wliere  its  l)reatltli  is  eipial  to  fully  llie  lengtli  of  two  joints,  and 
then  diminishes  consider^ibly  more  rapidly  to  a  bluntly  ronnded  tip,  which  on  the  ante- 
penultimate joint  is  as  broad  as  the  stalk;  the  joints  in  the  middle  of  the  stalk  are 
fully  three  times  as  long  as  broad.  Palpi  nearly  three  times  as  long  as  the  eye,  not 
very  stout,  but  excepting  the  apical  joint,  which  stands  prominently  beyond  the  others, 
pretty  heavily  though  somewhat  loosely  clothed  with  long  scales  and  hairs,  arranged 
to  some  extent  in  a  vertical  plane;  basal  joint  small,  a  little  longer  than  broad,  scarcely 
protuberant  at  any  part  of  the  .apex  ;  middle  joint  quite  slender,  scarcely  tumid,  cylin- 
drical, with  ronntied  ends,  more  blunt  .at  apex  tlian  at  base,  a  little  curved,  the  con- 
vexity forward,  nearly  three  times  as  long  as  broad  and  fully  two  .and  one-half  times 
longer  than  the  basal  joint;  the  apical  joint  small,  slender,  straight,  cylindrical,  nearly 
three  times  longer  than  broad,  bluntly  pointed  at  tip  and  half  as  long  again  as  the 
breadth  of  the  middle  joint,  directed  angularly  forward. 

Prothoracic  lobes  small,  strongly  compressed,  almost  laminate;  viewed  from  the 
front  subtriangular,  rounded,  the  base  above;  upper  edge  strongly  arched,  the  angles 
rounded,  the  piece  nearly  as  high  as  broad,  the  breadth  about  two-thirds  the  diameter 
of  the  eye.  Patagia  large,  resemljling  those  of  Thanaos,  the  posterior  lobe  equal, 
broadly  rounded  at  the  tip,  the  length  of  the  whole  piece  equal  to  the  distance  from 
the  b.ase  of  one  eye  to  the  extreme  centre  of  the  other. 

Fore  wings  (41 : 8)  triangular,  less  than  twice  as  long  as  broad,  the  inner  margin  a 
fourth  longer  than  the  outer ;  costal  margin  scarcely  arcuate,  outer  margin  regularly 
and  gently  arcuate ;  inner  margin  straight ;  apex  of  the  wing  roundly  angulated.  Costal 
margin  thickened  only  on  the  basal  fourth ;  costal  vein  terminating  shortly  liefore  the 
apex  of  the  cell ;  infei-ior  subcostal  nervule  and  the  two  outer  superior  costal  nervules 
originating  at  equal  distances  apart  and  twice  as  near  as  the  distance  from  the 
origin  of  the  tliird  to  that  of  the  second  ;  this  last  is  slightly  nearer  the  third  than  the 
first,  and  the  first  originates  .at  three-fifths  the  distance  from  the  base  to  the  apex  of  the 
cell,  opposite  a  point  midway  between  the  origin  of  the  first  and  second  median  ner- 
vures;  basal  bent  portion  of  the  inferior  subcostal  nervule  longer  than  usual  and  ob- 
solete, as  is  also  to  a  slight  degree  the  subcostal  nervure  just  before  where  it  is  bent 
down  to  receive  it ;  vein  closing  the  cell  likewise  obsolete,  indicated  only  by  the  bend 
of  the  nervures;  first  median  nervule  originating  scarcely  beyond  the  end  of  the  basal 
third  of  the  cell ;  the  second  a  little  beyond  the  base  of  the  second  subcostal  nervule ; 
internal  nervure  very  brief,  fine,  distant  from  the  submedian  and  terminating  ab- 
ruptly ;  cell  expanding  regularly  and  gradually  almost  to  the  tip  and  about  four  times 
as  long  as  broad,  and  nearly  two-thirds  .as  long  as  the  wing. 

Hind  wings  rounded  triangular,  elong.ate  in  the  subcostal  region,  considerably  longer 
than  broad;  costal  and  inner  margin  straight,  or  the  former  slightly  arcuate;  the  outer 
margin  strongly  arcuate,  more  strongly  above  than  below,  with  not  the  slightest  pro- 
duction in  the  submedian  region,  entire.  Costal  and  subcostal  nervures  running  at  first 
parallel,  enclosing  the  usual  lacuna,  which  is  very  slight,  the  veins  p.arting  at  a  short 
distance  from  the  base  and  at  no  great  angle  either  from  each  other  or  from  their 
former  course;  the  subcostal  forking  at  about  two-fifths  the  distance  to  the  margin; 
the  cross  vein  indicated  only  by  the  slightest  possible  bending  of  the  subcostal  and 
median  nervures ;  the  second  median  forking  is  scarcely  further  from  the  base  of  the 
wing  than  the  subcostal  forking;  internal  vein  nearly  as  long  as  the  submedian  and 
with  a  similar  arcuation. 
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Scales  enclosed  in  the  costal  fold  of  the  fore  wings  of  the  male  very  variable  in  form 
and  including  as  special  types  flexilile  chain-ribbons  and  long  straight  rods,  besides 
androconia  mainly  of  two  lengtlis;  no  forlied  rods  appear  nor  flagellate  androconia. 

Legs  2,  3,  \.  All  the  femora  tliinly  fringed  beneath  with  not  very  long  hairs,  on  the 
fore  femora  with  short  liairs;  the  middle  and  hind  tibiae  fringed  above  still  more 
thinly  with  pretty  long  hairs.  Femora,  2,  I,  3;  tibiae,  2,  3,  I ;  tarsi,  2,  3,  1.  Fore 
and  hind  femora  of  equal  length  and  two-thirds  the  length  of  the  mid-femora;  fore 
tibiae  hardly  more  than  half  as  long  as  the  fore  femora,  more  than  two-thirds  as  long 
as  the  hind  tibiae,  and  about  two-thirds  as  long  as  the  middle  pair.  Leaf-like  ap- 
pendages of  fore-tibiae  originating  just  beyond  the  middle  of  the  joint,  slender,  a  little 
more  tliau  four  times  as  long  as  broad,  the  apical  half  tapering  and  curved,  extending 
some  distance  beyond  the  tip  of  the  tibia ;  other  tibiae  furnished  at  tip  beneath  with  a 
pair  of  long,  moderately  stout  spurs,  the  hind  tibiae  also  with  a  precisely  similar 
secondary  pair  at  about  the  middle  of  the  outer  two-thirds.  Tarsal  joints,  1,  2,  3,  4,  5; 
fore  tarsi  about  two-thirds  as  long  as  those  of  the  other  legs,  scarcely  longer  than  tlie 
middle  tibiae — all  with  a  triple  row  of  delicate  spines  beneath,  the  apical  ones  of  each 
joint  scarcely  longer  than  the  others ;  basal  joint  as  long  as  the  second,  third  and  fourth 
together  on  the  hind  legs,  scarcely  longer  than  that  on  the  others  ;  second  joint  half  as 
long  as  the  first  on  the  middle  and  hind  legs,  two-thirds  as  long  on  the  fore-legs. 
Claws  small,  slender,  tapering,  bent  before  the  middle  at  a  rounded  right  angle,  beyond 
which  it  is  scarcely  arcuate ;  pad  small,  transverse;  paronychia  very  slender,  nearly 
straight,  equal,  nearly  as  long  as  the  apical  portion  of  tlie  claw. 

Upper  organ  of  male  abdominal  appendages  witli  the  centrum  small,  the  summit  de- 
pressed, ovate,  anteriorly  marginate,  slightly  overlapping  the  hooks ;  hooks  consolidated 
for  a  greater  part  of  their  course,  forming  a  depressed  lamina  of  nearly  equal  width, 
tricuspid  at  the  tip ;  lateral  arms  extending  far  downward  as  in  Thanaos,  uniting  to 
form  a  horizontal  triangular  plate.  Clasps  long  and  rather  narrow,  more  than  three 
times  as  long  as  broad,  considerably  convex,  nearly  equal,  the  superior  lobe  incon- 
spicuous and  nearly  apical,  both  upper  and  lower  apical  angles  produced  to  more  or  less 
pointed  and  prickly  loljes. 

Egg.  Short,  sugar-loaf  shaped,  broader  than  high,  tapering  from  tlie  very  base ;  the 
lower  tliree-flfths  furnished  witli  a  considerable  number  of  but  slightly  elevated  and 
rather  narrow  vertical  ribs,  and  tlie  space  between  them  Ijroken  by  frequent,  straight, 
wedge-shaped  cross  lines,  very  nearly  as  high  as  the  vertical  ribs;  upper  two-fifths  of 
the  egg  entirely  different,  every  two  or  three  of  the  vertical  ribs  uniting  abruptly  to 
form  an  excessively  coarse  and  irregular,  rounded,  vertical  ridge,  running  to  the 
micropyle  rosette,  and  connected  by  infrequent,  irregular  cross  lines,  not  so  high  as 
below.  Micropyle  rosette  in  a  deep  pit,  circular,  made  up  of  a  minute,  circular,  cen- 
tral cell,  surrounded  by  kite-shaped  cells,  and  these  by  larger  polj'gonal  ones. 

Caterpillar  at  birth.  Body  furnished  with  several  rows  of  long,  equal,  straight, 
apically  expanding  bristles,  arranged  as  follows  :  a  laterodorsal  row,  one  to  a  segment, 
placed  on  the  extreme  anterior  edge  of  the  segment ;  a  supralateral  row  anteriorly 
placed,  one  on  each  segment,  becoming  lateral  on  the  thoracic  segments ;  iufralateral 
posterior  and  suprastigmatal  central  rows,  with  one  to  each  segment,  and  an  infrastig- 
matal  central  row,  one  to  each  segment.  On  the  first  thoracic  segment  the  dorsal  shield 
is  moderately  conspicuous  and  the  bristles  are  sliglitly  longer  than  elsewhere,  and 
curve  a  little  forward  ;  those  of  the  head  are  of  the  same  lengtli  as  on  the  body,  but  are 
bluntly  pointed  at  tip.  Hooklets  of  the  prolegs,  about  twenty  in  number,  forming  a 
broad,  oboval  series. 

Mature  caterpillar.  With  the  general  aspect  of  Thanaos,  but  much  more  slender. 
Head  broader  than  high,  rounded,  with  a  broad  and  blunt  median  uotch,  each  hemi- 
sphere well  rounded;  as  seen  from  the  side,  regularly  nanowing  from  below  upward, 
pretty  heavily  rugose,  covered  with  a  moderately  dense  pile  of  branching  hairs.  Frontal 
triangle  nearly  half  as  high  again  as  broad,  narrowing  almost  entirely  in  tlie  upper  half 
with  an  arcuate  margin. 

Body  moderately  stout,  largest  in  the  middle,  and  nearly  equal  over  more  than  half 
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the  body,  tapering  tuwanl  either  eiul,  but  more  rejfiilarly  aiul  gently  behind;  trans- 
versely arched  with  a  somewhat  flattened  ventral  surface,  the  last  abdominal  segment 
not  sreatly  broader  than  long,  regularly  romuled  behind,  the  first  thoracic  segment 
with  the  usual  dorsal  sliield,  transversely  sulcate  almost  to  the  si)iracles  ;  the  posterior 
transverse  intersegmental  folds  of  the  abdominal  joints  tliree  in  number  and  occupying 
together  about  two-thirds  the  space  of  the  broad  anterior  section,  which  is  partially 
divided  by  a  transverse  crease  in  the  ndddle  of  its  posterior  two-thirds,  and  has, 
mesially,  on  the  abdominal  segments,  a  series  of  minute,  snprastigmatal  lenticles,  no 
larger  than  the  low  papillae,  and  a  series  of  sliglitly  larger,  minute,  circular,  laterodor- 
sal  lenticles.     Legs  and  prolegs  very  short. 

Chrysalis.  Moderately  slender,  well  rounded  ;  viewed  from  the  side  the  upper  sur- 
face has  two  gentle  curves,  on  either  side  of  the  dividing  line  between  the  thorax  and 
the  abdomen,  of  about  ecpial  height,  or  the  thoracic  the  higher  and  in  any  case  stronger, 
and  rather  stronger  behind  than  in  front;  the  head  tapers  both  below  and  above,  so 
that  there  is  no  apparant  bending  downward  of  the  head;  viewed  from  above  the  body 
is  nearly  equal  from  the  basal  wing  tubercle  to  the  tips  of  the  wings,  but  with  an  exceed- 
ingly gentle  fnllnoss,  so  as  to  be  broadest  at  about  the  second  abdominal  segment; 
posterior  to  this  the  abdomen  tapers  with  moderate  rapidity  to  what,  but  for  the  cre- 
master,  would  be  a  bluntly  rounded  extremity ;  the  basal  wing  tubercle  scarcely  in  the 
least  prominent  and  rounded,  with  a  scarcely  perceptible  carina  following  it  posteriorly 
to  the  middle  of  the  wing  cases,  but  so  rounded  as  to  be  extremely  obscure;  front 
broadly  rounded,  but  the  basal  antenual  joints  and  front  proper  with  independent 
arcuation,  that  of  the  front  the  stronger;  the  tongue  sheaths  show  a  distinct,  though 
slight,  rounded  prominence,  as  far  from  their  extreme  base  as  this  from  the  front  of  the 
head ;  a  transverse  series  of  suppressed  tubercles  crosses  the  appendages  of  the  fi'ont, 
midway  between  the  base  of  the  tongue  cases  and  the  tip  of  the  antennae;  the  latter 
fall  as  far  short  of  the  extremity  of  the  wings  as  they  are  beyond  this  transverse  tnber- 
culation,  while  the  tongue  barely  surpasses  the  extremity  of  the  wing  cases ;  hairs  of  the 
body  long,  slender,  smooth,  straight,  regularly  tapering  to  a  tine  point.  The  preanal 
button  consists  of  a  pair  of  broad,  reniform,  independently  swollen  plates  in  a  common 
field,  separated  from  each  other  by  a  straight,  tine  sulcation  and  from  the  surrounding 
region  by  a  deeper,  sharply  marked  sulcation.  Cremaster  strongly  contracted  at  the  very 
base,  the  portion  beyond  as  viewed  from  above  mMrly  (juadrate,  with  broadly  rounded 
apex  and  rounded  external  angles,  very  deeply  and  triangularly  sulcate  basally,  not  ex- 
tending over  half  its  length;  beneath  with  a  broad,  rounded  excavation;  the  whole 
depressed,  tapering  slightly  as  viewed  from  the  side.  Hooklets  wholly  apical,  not 
numerous  but  crowded,  strongly  arcuate,  enlarging  from  near  the  base  to  tip,  forming 
short,  strongly  compressed  hooks,  often  tightly  coiled,  the  extreme  tip  bluntly  pointed. 

This  American  genus  contains  but  few  species,  which  are  found  in 
southern  North  America  and  northern  Central  America  exclusive  of  the 
Antilles.  The  most  widely  extended  species  is  that  described  below, 
which  is  spread  over  most  of  the  United  States  including  the  southern 
portion  of  New  England. 

The  butterflies  are  of  small  size,  with  ample  wings,  shaped  as  in  the 
preceding  genus.  They  are  very  dark,  idniost  black,  and  uniform  in 
appearance,  having  scarcely  any  other  markings  than  a  few  small,  white 
spots  in  an  arcuate  row  upon  the  outer  half  of  the  fore  wings. 

The  history  of  our  northern  species  is  best  known  ;  this  is  multibrooded 
and  hibernates  as  a  mature  caterpillar,  changing  to  chr3-sali8,  without 
feeding,  in  the  early  spring.  The  caterpillar  feeds  on  plants  of  the 
Amaranth  family  and  its  immediate  allies,  and  the  butterfly  frequents 
the  open  country. 
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•  The  eggs  are  very  peculiar  in  heiiig  heavily  lobed  above  vertically  in  a 
radiate  manner,  each  lobe  rounded  and  arched  and  corresponding  to  a  vastly 
thickened  continuation  of  every  alternate  vertical  rib,  which  otherwise  is 
normal.  Edwards  aptly  compares  them  to  a  confectioner's  cake-moulds, 
and  adds  that  their  red-brown  color  makes  them  look  like  a  speck  of  dust 
on  the  leaf. 

The  caterpillars  resemble  those  of  Thanaos,  but  are  slendei-er.than  they 
and  of  a  brighter  color. 

The  chrysalids  closely  resemble  those  of  Thanaos,  but  differ  from  them 
exactly  as  do  the  caterj)illar8. 


EXCURSUS  LVIII.—THE  PERILS  OF   THE  EGG. 

He  who  Ijeiuls  to  himself  a  joy 
Does  the  wiii,^6cl  life  destroy ;" 
But  he  who  kisses  the  joy  as  it  flies 
Lives  in  eternity's  sunrise. 

Blake. —  Opp  ort  unity. 

AxYBODY  who  has  attempted  to  procure  tlie  laying  of  eggs  out-of-doors 
by  butterflies  and  left  them  there  to  hatch,  must  have  observed  the  mor- 
tality among  them,  due  to  the  simple  voracity  of  entoniophagous  insects.  The 
chief  offenders  are  mites  and  spiders  of  different  kinds,  and  ants  who  seem 
as  fond  of  animal  as  of  the  sweeter  vegetable  juices.  I  one  day  left  a 
Vanessa  cardui  entrapped  on  a  thistle  and  in  a  brief  time  she  laid  several 
eggs  ;  but  when  I  went  a  second  day  to  see  if  there  were  others,  I  found 
only  the  bases  of  eggs  which  had  been  laid  by  her,  with  a  single  exception  ; 
this  egg  presented  a  peculiar  appearance,  for  a  pair  of  ants  were  tugging 
at  it,  and  had  just  succeeded  in  piercing  it  above  so  that  the  egg  was 
spoiled  for  me.  I  have  found  it  therefore  advisable  in  all  cases  to  remove 
eggs  to  the  house  as  soon  as  obtained  from  the  female,  if  one  does  not  wish 
to  suffer  a  large  percentage  of  loss.  Others  have  had  the  same  experience. 
Mr.  Edwards  writes  : — 

"There  is  a  monstrous  waste  of  eggs  in  interrogationis  ;  out  of  the  thou- 
sands which  must  have  been  laid  by,  say,  thirty  females  hardly  twenty 
butterflies  resulted.  I  have  watched  the  eggs  and  they  are  carried  off  and 
no  trace  left.  I  suppose  by  spiders.  I  had  a  lot  of  ajax  eggs  laid  in  a 
keg  over  papaw  and  had  left  them  there  to  hatch,  though  I  usually  cut 
off  the  stem  and  hatch  the  eggs  in  the  house.  I  took  off  the  cloth  one 
evenins:  to  let  the  eggs  get  the  night  air,  and  in  the  morning  there  was 
no  trace  of  an  egg  on  the  plant.      So  it  happened  with  atalanta." 

Nor  are  these  minute  objects  by  any  means  free  from  the  attacks  of  para- 
sites, which  pass  their  entire  existence  within  this  narrow  compass.  Wit- 
ness the  not  inconsiderable  list  of  the  excessively  minute  Hymenoptera  of 
the  genera  Trichogramma  and  Telenomus,  all  of  which   have  been   raised 
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by  the  merest  accident  from  eggs  collected  in  tlic  field.  The  five  known 
kinds  have  already  been  f'oinid  on  the  eggs  of  twelve  different  species  of 
American  butterHies.  Were  this  mode  of  collection  more  commonly  and 
anthentically  employed,  doubtless  the  list  would  be  vastly  extended.  It 
is  a  curious  fact  that  there  are  no  cases  known  to  us  of  parasitic  attack 
upon  those  eggs  which  winter  and  are,  therefore,  subjected  for  the  longest 
period  to  such  chances. 

I  am  inclined  to  believe  that  on  the  whole  the  greatest  destruction  of 
lepidopterous  life  occurs  during  the  egg-period  ;  certainly  if  the  very  first 
larval  stage  be  added  to  it,  while  the  caterpillar  wears  the  same  clothing 
it  had  in  the  egg,  the  statement  would  be  unquestionably  true  ;  the  escape 
of  the  fortunate  must  be  laid  to  tln-ec  considerations:  the  minuteness  of 
the  objects,  their  extreme  numiters  and  ordinarily  the  brevity  of  the 
period  ;  enemies  which  attack  a  given  species  only  in  the  egg  state  must 
be  on  the  alert  when  the  egg  period  lasts  only  a  fiftieth  part  of  their 
victim's  life.  That  they  are  on  the  alert  is  shown  by  the  very  facts  of 
wholesale  destruction,  and  no  fact  is  more  significant  than  that  related 
above  by  Mr.  Woodwortli,  on  p.  118,  of  his  capturing  Telenomus  graptae 
at  work  laying  its  eggs  in  those  of  Euvanessa  antiopa  as  fast  as  she  de- 
posited them.   Here  was  the  struggle  for  the  perpetuation  of  species  indeed  ! 


PHOLISORA   CATULLUS.— The  sooty  wing. 

[The  black  skipper  butterfly  (Abbot  anj  Smith);  the  sooty  skipper  (Gosse);  white  dotted 

black  skipper  (JIaynard).] 

Hesperia  catvUna  Fabr.,  entom.  syst.,  iii:  Pholisora  catullus  Scudd.,  Syst.  rev.  Am. 

348(1793);— God.,  Encycl.  m«h.,  ix:  "2.5,  777  butt.,  51    (1872);  Butt.,  309,  fig.  U  (1881);— 

(1819) ;— W(^stw.,   Dou.  Ills.   Ind.,  79,   pi.  .50,  French,  Rep.    111.  ins,,  vii:  162  (1878);  Butt, 

fig.  4(1812).  east.  U.  S.,  367,  fig.  87     (1886) ;— Edw.,    Can. 

PapiUo    catullus    Smith-Abb.,    Lcp.    ins.  ent.,    xvii ; -215-248  (1885);— Mayn.,  Butt.  N. 

Geo..  47-48,   pi.  24  (1797);— Abb.,   Draw.   ius.  E.,56,  pi.  7,  figs.  83,  83a  (1886). 

Geo.    Br.  Mus.,  vi:  77,  figs.   108-109;  xvi:.52.  Ancijloxipfut   cntuUus   Hew.,    Cat.     coll. 

tab.  84  (ca.  1800).  diurn.   Lep.,   246   (1879). 

yixoniades    catullus  Westw.-Hew.,  Gen.  /  Hetsperia I'ltenninier  Go(i., Encycl.  m^th., 

diurn.  Lep.,  ii:  519  (1852)  ;—Morr.,  Syn.  Lep.  ix  :  725,  777-778  (1819). 
N.   Amer.,   115  (1862) ;— Butl.,    Catal.  Fabr. 

Lep.,  286  (1809).  Figured  by  Glover,  111.  N.  A.  Lep.,  pi.  30, 

Thanans  catullus  Butl.,    Entom.    month).  tig.  7;  pi.  37,  fig.  6;  pi.  B,  fig.  13,  ined. 
mag.,  vii: 97  (1870). 

Life  is  not  sweet.    One  day  it  will  be  sweet 
To  shut  our  eyes  and  die : 

Nor  feel  the  wild-llowcrs  blow,  nor  birds  dart  by 
With  flitting  butterfly, 

Nor  grass  grow  long  above  our  heads  and  feet. 

CnRisTixA  RossETTi.— Li/e  and  Death. 

Imago  (9:2).  Head  covered  above  with  black  or  purplish  black  scales  and  hairs 
marked  distinctly  with  white  or  yellowish  white;  the  transverse  rid^e  between  the 
antennae  is  mea<;rely  edged  in  front  with  white,  and  the  entire  circuit  of  the  eyes  ex- 
cept at  the  base  of  the  palpi  is  edged  witli   alternate  and   nearly  e<|ual  spots  of  black 
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and  white,  one  of  the  white  ones  lying  just  beliind  the  antennae  and  another  just  in 
front  of  the  same;  connecting  tlie  anterior  edges  of  the  latter  is  a  transverse  line  of 
infrequent  hairs  similar  to  the  one  connecting  the  front  of  the  antennae,  and  down  the 
middle  of  the  upper  part  of  the  liead  are  other  small  white  spots  in  transverse  lines 
with  those  bordering  the  eyes;  the  long  tnft  of  curving  bristles  outside  the  antennae 
blackish  brown.  Head  beneath  white  or  yellowish  white,  excepting  where,  next 
the  eyes,  it  is  interrupted  witli  black.  Palpi,  excepting  the  last  joint,  white  beneath, 
with  a  few  dusky  or  blackish  bristles  externally  ;  above  rich  dark  purplish  brown;  the 
middle  joint  tipped  above  ;vitli  some  white  elongate  scales  ;  apical  joint  wholly  black- 
ish. Antennae  very  dark  purplish  brown,  the  apices  of  the  joints  flecked  faintly  with 
white  or  pale  yellowish,  especially  beneath  on  the  inner  side;  crook  naked  and  colored 
similarly  to  the  club  but  lustreless.     Tongue  black,  dark  castaneous  at  tip. 

Thorax  covered  above  with  blackish,  chocolate  brown  hairs,  the  prothorax  edged  an- 
teriorly with  a  few  white  hairs.  Beneath,  with  uniform,  very  dark  purplish  brown 
scales  and  hairs,  e.xcepting  in  front  where  the  anterior  face  of  the  prothorax  and  the 
coxae  of  the  fore  legs  are  covered  with  .white.  Legs  uniform,  very  dark  purplish 
brown,  the  spurs  similar;  leaf-like  appendage  of  fore  tibiae  luteo-fuscous ;  spines 
yellowish  brown;  claws  the  same,  but  a  little  darker;  pad  dusky. 

Wings  above  blackish  brown,  generally  with  a  chocolate,  sometimes  with  a  purplish 
tinge.  Fore  wings  witli  a  small  white  spot  near  the  extremity  of  the  cell  below  a  point 
midway  between  the  origin  of  the  second  and  third  superior  subcostal  nervules ; 
occasionally,  especially  in  the  ?  ,  there  Is  a  second,  scarcely  smaller,  spot  in  the  cell 
jnst  beneath  this  ;  in  the  middle  of  the  outer  half  of  the  wing  a  very  sinuous  series  of 
■white  dots  or  roundish  spots  occasionally  obsolete  in  the  lower  half  of  the  wing,  and 
when  present  almost  invariably  larger  in  the  upper  than  in  the  lower  half,  and  often 
quadrate  especially  next  the  costal  margin;  the  upper  two  spots,  situated  on  either 
side  of  the  nervule  which  runs  to  tlie  apex  of  tlie  wing,  are  at  right  angles  to  the 
costal  margin  in  the  middle  of  the  outer  two-fifths  of  the  wing;  the  next  three,  in  the 
three  succeeding  interspaces,  as  far  as  the  upper  median  nervule,  curve  regularly  and 
strongly  outward,  the  lowermost  opposite  the  middle  of  the  distal  half  or  three-flfths 
of  the  upper  median  nervule ;  the  lower  four  form  a  zigzag  line  in  the  median  and  sub- 
median  interspaces  ;  the  second  occupies  the  middle  of  the  lower  median  interspace; 
tlie  first  is  on  a  line  with  that  and  the  spot  in  the  subcosto-median  interspace,  but  a 
little  nearer  the  former;  the  lowest  two  are  both  in  the  same  interspace,  parallel  to  the 
spots  in  the  median  interspaces,  in  aline  at  right  angles  to  the  middle  median  nervure  and 
■which  passes  through  the  lower  median  spot,  passing  between  the  spots  of  the  medio- 
submedian  interspaces  ;  distant  from  tlie  outer  border  by  about  the  width  of  an  interspace 
is  a  submarginal  series,  slightly  more  curved  than  the  border,  of  nine  longitudinally 
oval,  uniform,  faint,  pale  spots  made  up  of  flecks  of  very  pale  blue  scales,  sometimes 
scarcely  discernible.  Fringe  concolorous  with  the  wing.  Hind  wing  uniform,  except 
in  having,  at  a  distance  from  the  outer  border  of  about  one  and  one-half  interspaces, 
a  row  of  spots  similar  to  the  submarginal  ones  of  the  fore  wings,  but  more  frequently 
obsolete.     Fringe  like  the  wing. 

Beneath  very  dark  uniform  brown,  generally,  and  especially  on  the  hind  wings,  tinged 
with  purplish;  the  distincter  markings  of  the  upper  surface  of  the  fore  wings  are  re- 
peated beneath  with  even  greater  distinctness,  but  the  spots  of  the  lower  half  of  the 
wing  are  more  frequently  obsolete  and  the  series  is  sometimes  reduced  to  the  upper 
three  spots ;  otherwise  both  the  wings  are  without  markings  and  the  fringe  is  concolo- 
rous with  the  wing. 

Abdomen  uniform  blackish  brown ;  lamina  formed  by  the  hooks  of  the  upper  organ 
of  the  male  appendages  (35:  41-43)  slightly  arcuate,  the  teeth  equal,  distant  and 
slightly  divergent,  each  about  half  as  long  as  the  width  of  the  lamina,  not  tapering, 
blunt  at  the  apex,  the  lateral  ones  curved  downward;  the  whole  lamina  shorter  than 
the  centrum ;  sheath  formed  of  the  lateral  arms  large,  extending  nearly  as  far  back  as 
the  teeth  of  the  lamina.  Clasps  three  and  a  half  times  longer  than  broad,  the  upper 
and  lower  edges  incurved,  the  former  bearing  before  the  middle  a  small  triangular  pro- 
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jection  ;  upper  lobe  very  nearly  apical,  small,  rounded,  directed  backward;  docked  or 
roundly  e.vcised  e.\treniity  of  the  blade  so  convex  as  to  n|)pear  semicircular  on  an  end 
view,  the  upper  anirle  a  little  produced  and  prickly,  the  lower  bearing  a  recurved,  in- 
terior, triangular  process  terminating  in  a  sharp  thorn  and  having  the  edges  minutely 
denticulate. 


Measurement!!  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  6.T5  mm. 

Smallest. 

Average. 

13.26 
6.25 
6. 
3.8 

Largest- 

14. 
6.5 
6.2o 
3.9 

Smallest. 

Average. 

1W.5 
0.4 
5.6 
3.5 

Largest- 

12.2 
6. 

5.25 
3.5 

13. 
6.1 
5.35 
3.4 

15.1 

6  r>n 

hind  tibiae  and  tarsi 

fore  tibiae  and  tarsi 

6.25 
3.75 

Described  from  17  (J  ,  18  9  . 

Accessory  sexual  peculiarities.  The  costal  fold  of  the  fore  wing  of  the  male 
encloses  some  very  long  attenuated  rods  of  an  exceptional  length,  being  sometimes 
.75  mm.  long  (48 :1a);  plenty  of  twisted  flexible  cliain-bristles  with  links  varying 
in  number  but  apparently  not  exceeding  twelve  (1  k),  which  seem  to  vary  in  length 
and  width  according  to  the  point  of  view  but  not  to  exceed  .02  mm.  in  length,  and 
which  are  not  flagellate  at  tip  but  well  rounded  ;  besides  these  a  great  assortment  of 
forms  of  small  scales  but  mostly  boat-shaped  (1  b,  e-i),  drawn  on  the  plate  to  the 
same  scale  as  the  last,  and  apparently  of  a  granular  structure;  and  finally  irregular, 
rounded  and  striate  cover  scales  (led)  close  the  opening  of  the  fold. 

Egg  (66  :  21).  Vertical  ribs  about  eighteen  in  number,  horizontal  lines  about  twelve 
to  fourteen  between  each  set  of  vertical  ribs,  leaving  uo  part  of  the  field  flat;  ridges 
seven  in  number,  minutely  tuberculate  and  radiate  from  the  centre  in  a  stellate  manner. 
Micropyle  rosette  (69 :  2)  formed  of  a  central,  minute,  circular  cell,  from  which  nine 
kite-shaped  cells,  twice  as  long  as  broad,  radiate,  these  by  a  row  of  nearly  circular 
cells,  their  diameter  equal  to  the  length  of  the  kite-shaped  cells  and  these  by  a  still 
larger  hexagonal  series,  whose  diameter  averages  about  .0125  mm.  Color  according  to 
Riley  yellow,  inclining  to  carneous ;  specimens  sent  me  by  Miss  Murtfeldt  were  white,  the 
extremebase  reddish  brown,  probably  at  a  later  period.  Height  of  egg,  .44  mm. ;  width, 
.58  mm.  ;  micropyle  pit,  .11  mm.  in  diameter. 

Caterpillar.  First  stage.  Head  (80:  43)  black,  almost  smooth,  but  delicately,  very 
shallowly  and  irregularly  vermiculate ;  bristles  dusky ;  mouth  parts  black.  Body  yel- 
low, black  at  tip  ;  the  bristles  of  the  body  pellucid ;  legs  dusky ;  prolegs  of  the  color  of 
the  body.     Breadth  of  head,  .3  mm. ;  length  of  bristles,  .03  mm. 

Second  stage.  Head  black,  made  slightly  gray  by  the  white  hairs.  Body  pale  yel- 
lowish green,  greenest  in  the  middle  of  the  body,  dotted  rather  sparsely  with  pale 
papillae,  each  with  a  short,  pallid  hair.  Dorsal  shield  of  first  thoracic  segment  of  the 
color  of  the  head,  unbroken  in  the  middle  above,  but  with  a  separate  piece  for  the  spir- 
acle. Legs  and  prolegs  concolorous,  first  pair  of  legs  infuscated.  Length,  G.5  mm. ; 
width  of  head,  5  mm. 

Third  stage.  Head  as  before.  Body  pale  yellowish  green,  the  last  thoracic  and  first 
four  abdominal  segments  pale  green,  all  with  a  moderate  scattering  of  pale  yellowish, 
small  but  unequal  papillae,  giving  rise  to  short,  pale  hairs.  A  faint,  slender,  green, 
dorsal  line,  and  faint,  slender,  yellowish  lateral  and  stigmatal  lines,  largely  from  the 
clustering  of  the  papillae ;  dorsal  shield  of  first  thoracic  segment  as  before,  but  with  a 
distinct  but  very  slender  medio-dorsal  break.  Spiracles  pale  yellow.  Legs  and  pro- 
legs  as  before.     Length,  8.5  mm. ;  breadth  of  head,  1.25  miu. 

Fourth  stage  (77  :  21).  Head  and  dorsal  shield  of  first  thoracic  segment  as  before. 
Body  pale  bluish  green,  the  last  two  or  three  segments  and  all  the  skin-folds  tinged 
■with  yellowish,  the  papillae  pale,  with  hardly  a  tinge  of  yellow;  dorsal  stripe  as 
before,  but  the  lateral  and  stigmatal  lines  very  faint  and  inconspicuous ;  spiracles 
luteous.     Legs  and  prolegs  concolorous.     Length,  12  mm. ;  breadth  of  head,  2.25  mm. 

Last  stage  (77  :  16,  23).  Head  (80:44)  blackish  brown,  deeply  infuscated  along  the 
middle  line,  especially  above,  behind  deepening  into  black,  covered  with  a  thin  pile  of 
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fulvous  hairs  mixed  with  black;  labriim  fusco-testaceoiis  with  a  luteous  base;  ocelli, 
niaiulibles  and  last  joint  of  antennae  black,  the  ocelli  tin^ted  with  testaceous. 

Body  dull  pale  green,  a  little  tinged  with  yellowish  on  the  last  abdominal  segments, 
and  also  faintly  at  the  folds,  completely  and  pretty  uniformly  flecked  with  pale  dots, 
which,  however,  form  an  indistinct,  pale  lateral  line  by  their  disposition  at  that  point, 
each  of  the  dots  being  a  wartlet  from  which  arises  a  short,  pale  hair.  The  dorsal 
shield  of  first  thoracic  segment  is  pallid  around  the  margins,  velvety  black  across  the 
middle,  with  amediodorsal  break;  in  its  hibernating  condition  it  becomes  concolorous 
and  the  body  has  a  roseate  tinge;  the  prolegs  are  concolorous  with  the  body,  as  are 
the  slightly  infuscated  legs,  the  claws  of  which  are  dusky.  Laterodorsal  warts 
fuscous,  pale  centrally  ;  spiracles  f usco-luteous.  Length  of  body,  21  mm. ;  breadth  of 
head,  3  mm. ;  of  first  thoi'acic  segment,  2  mm. ;  of  middle  abdominal  segments,  3.25 
mm. 

Chrysalis  (85:29,  36,  41).  Chrysalis  yellowish  green,  with  brownish  dorsal  line, 
and  a  similar  ventral  line  on  the  abdomen,  according  to  Riley.  A  chrysalis  case 
before  me,  from  which  the  imago  has  escaped,  is  of  a  testaceous  color,  more  or  less 
obscured  with  brownish  fuscous,  especially  in  the  transverse  striations  upon  the  pos- 
terior part  of  the  thorax  and  the  whole  of  the  abdomen ;  the  wing  cases  are  much 
obscured  with  blackish  fuliginous,  as  is  the  anterior  extremity  of  the  body;  and  the 
entire  surface  is  rendered  completely  hoary  by  a  cottony,  bluish  white  bloom  ;  protho- 
racic  spiracle  margined  with  black ;  the  hairs,  Mtiich  are  pretty  uniformly  distributed 
over  the  whole  body,  are  about  as  long  as  the  abdominal  segments  and  have  a  pale  foxy 
color.     Length,  12  mm.  ;  breadth,  3.75  mm.  ;  length  of  hairs,  .4  mm. 

Other  descriptions  of  the  early  stages.  Miss  Murtfeldt  sent  me  in  1871  the  following 
good  descriptions  of  all  the  stages  : — 

The  egffs  are  about  .04  inch  in  diameter,  of  a  pinkish  color,  nearly  round,  indented 
at  top  and  beautifully  ridged  and  punctured.  They  were  deposited  singly  on  the  upper 
surface  of  the  leaves,  seldom  more  than  one  upon  a  leaf.  They  hatched  about  August 
20th. 

The  larvae  when  first  disclosed  measured  .06  inch  in  length,  and  the  diameter  is  uni- 
form throughout;  it  is  of  a  deep  orange  color.  The  head  is  polished,  black,  and 
much  larger  proportionately  than  at  a  later  period  in  its  growth.  After  the  first  molt 
the  larvae  become  green  in  color,  and  the  surface  acquires  a  granulated  appearance; 
the  head  also  loses  its  polish,  so  that  the  young  from  this  time  differ  from  the 
mature  larvae  in  nothing  except  size  and  in  being  less  spindle-shaped. 

The  mature  larvae  measured  from  .8  to  .9  inch  in  length,  broadly  fusiform,  the 
greatest  diameter  being  .2  inch  at  the  [fourth  and  fifth  abdominal]  segments.  Head 
free,  oblique,  about  .11  inch  in  diameter,  somewhat  rounded  in  front  and  cordate 
above,  of  a  deep  dull  black  color,  roughened  with  minute  punctures  .and  with  a  short, 
whitish  pubescence;  mandibles  broad,  polished,  black.  Neck  narrow,  black,  very  much 
constricted.  First  [thoracic]  segment  but  little  larger  than  the  neck,  cervical  collar 
smooth,  somewhat  polished,  marked  with  a  narrow,  transverse  black  stripe  inter- 
rupted on  the  apex  and  bounded  on  either  side  by  a  somewhat  broader  stripe  of  green- 
ish or  cream  white.  The  color  of  the  remaining  segments  is  a  uniform  pale,  dull, 
olive  green,  and  the  entire  surface  is  thickly  covered  with  minute  yellowish  granula- 
tions, and  under  the  lens  with  a  fine,  short,  clubbed  pubescence;  a  narrow,  dark, 
vescicular  dorsal  line  can  also  be  distinguished.  Stigmata  minute,  pale  green.  Ven- 
tral surface  flattened,  rather  p.aler  than  dorsum,  and  not  so  thickly  granulated.  First 
pair  of  thoracic  legs  black,  or  tipped  with  black ;  second  and  third  pair  polished 
green;  prolegs  concolorous  with  upper  surface. 

The  chrysalis  is  oblong,  smooth,  .5  inch  in  length,  purple,  covered  with  a  fine  white 
powder,  like  the  "bloom"  on  a  dark  plum  or  grape.  It  is  found  inside  of  the  leaf  case 
inhabited  by  the  larva,  and  is  loosely  enclosed  in  a  frail,  dingy  white  cocoon,  woven 
in  very  open  meshes,  like  lace.  It  is  suspended  by  the  tail,  and  has  no  bands  to  sup- 
port it  in  a  particular  position. 
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Geographical  distribution  (29:1).  Tlil.s  l)utterfly  is  widely  spread 
tlirouirlioiit  iiourlv  tlie  whole  extent  of  the  Carolinian  and  Allcsrhanian 
faunas,  but  it  has  not  been  reported  from  Florida  ;  Abbot,  however,  says  it  is 
found  in  Georgia  though  not  very  common.  Gosse  found  it  in  Alabama  and 
it  is  common  enough  from  central  Texas  (Relfrage)  to  the  Mexican  border 
(Lintner,  Aaron),  and  there  is  even  a  specimen  in  the  British  Museum 
said  to  come  from  Brazil  !  1  find  it  nowhere  given  as  an  inhabitant  of 
Mexico,  but  Palmer  brought  specimens  from  San  Luis  and  Saltillo.  In 
our  own  territory  it  extends  from  Atlantic  to  Pacific,  occurring  on  the 
Pacific  coast  from  Sonora  (Lorquin),  through  California  (del'Orza), 
Oregon  (H.  Edwards),  to  as  far  north  as  Eskimault,  Vancouver  Island 
(Fletcher).  Information  concerning  the  last  was  given  me  after  the  map 
was  made.  In  the  Rocky  Mountain  region  it  was  noted  long  ago  by 
Reakirt  in  Colorado,  where  it  has  since  been  obtained  at  Denver  (Mead, 
Uhler),  Clear  Creek  Canon  (Uhler),  Engelmann  and  Piatt  Canons 
(Snow),  as  also  in  New  Mexico  (Snow),  Arizona  (Doll,  Morrison),  in 
Utah  at  St.  George,  and  Pine  Mountains  (Palmer)  and  at  Great  Salt  Lake, 
Beaver  Brook  and  American  Fork  Caiion  (Scudder),  as  well  as  in  southern 
LTtah,  by  Mead,  and  finally  in  Nevada  by  H.  Edwards.  Between  the 
Rockies  and  the  AUcghanies  the  northernmost  points  at  which  it  has  been 
noted  are  Wallace  County,  Kansas  (Snow),  Iowa,  at  Grinnell  (Parker), 
and  Ames  (Osborn)  ;  Wisconsin,  common  (Hoy)  ;  northern  Illinois 
( Worthington)  ;  Michigan  (Museum  of  the  University  of  Michigan)  ;  and 
northern  Ohio  (Kirtland,  Kirkpatrick,  and  British  Museum).  On  the 
Atlantic  coast  outside  of  New  England,  the  northern  points  at  which  it 
has  been  taken  are  northern  New  Jersey  (Andrews,  Merrill),  Staten 
Island  (Davis),  Long  Island  (Graef)  and  of  late  years  in  New  York  at 
Bethlehem  and  Albany  (Lintner).  It  has  also  been  many  times  reported 
as  a  Canadian  species  by  several  collectors,  but  until  recently  all  speci- 
mens I  had  seen  so  labeled  had  been  wrongly  determined  ;  latterly  it  has 
been  credited  to  the  vicinity  of  Quebec  (Bowles)  and  the  hills  in  the  Prov- 
ince of  Quebec,  bordering  on  Vermont  (Fyles),  and  Fort  Ellis,  Mani- 
toba (Geddes). 

In  New  England  it  is  not  an  uncommon  insect  in  some  southern  locali- 
ties, notably  along  the  Connecticut  River — as  the  vicinity  of  New  Haven 
(Smith,  Yale  Coll.  Mus.),  Guilford  and  Meriden  (Smith— Mus.  Yale 
Coll.),  Plantsville  (Shepard,  Mus.  Yale  Coll.)  and  Farmington,  Conn., 
"not  common"  (Norton)  and  Springfield  (Emery,  Dimmock,  Sprague), 
Northampton  (Hambly),  Mt.  Tom  and  South  Hadley  (Sprague)  and 
Amherst,  Mass.  (Parker)  ;  the  only  other  localities  where  it  has  been 
found  in  Massachusetts  are  Boston  (Scudder)  and  Middleboro  (Hambly)  ; 
its  northernmost  recorded  localities  are  Milford,  N.  H.,  "very  rare" 
(Whitney)  and  Norway,  Me.  (Smith). 
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Haunts  and  abundance.  Abbot  says  it  is  to  be  found  about 
gardens  and  fields  and  among  melon  blossoms  ;  he  also  adds  that  it  fre- 
quents corn  fields,  near  oak  woods,  but  he  seems  to  have  found  nearly 
everything  in  or  near  oak  woods.  Eldwards  says  he  has  ol'ten  observed  it 
about  melon  and  cucumber  patches,  alighting  on  the  leaves,  audit  is  about 
manured  grounds,  not  very  carefully  cared  for,  that  Chenopodium 
best  flourishes.     Dr.  Merrill  usually  found  them  in  fields  of  white  clover. 

Edwards  says  it  "is  somewhat  abundant  in  some  years"  in  West  Vir- 
ginia ;  and  Mr.  Lintner  that  it  only  appeared  a  few  years  ago  about 
Albany,  a  single  specimen  being  taken  in  1876  ;  but  that  three  years  later 
it  was  one  of  the  commonest  butterflies.  It  is  invariably  abundant  in 
Missouri. 

Oviposition.  Edwards  says  that  "the  egg  is  laid  singly  on  the  upper 
side  of  a  leaf,  sometimes  near  the  edge,  but  genei'ally  near  to  the  mid- 
rib" ;  those  I  have  seen  were  laid  near  the  middle  of  the  upper  surface  of 
leaves,  but  not  on  the  midrib,  and  Mr.  Riley  writes  that  they  are  always 
on  the  upper  surface.  Mr.  Edwards  adds  that  he  has  "often  found  several 
eggs  on  a  stunted  plant  not  more  than  two  or  three  inches  high  growing 
on  the     gravel    walk."     The    duration  of  the    egg    state,    according    to 
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Edwards,  is  about  five  days. 

Food  plants.  The  proper  food  of  this  caterpillar  appears  to  be  species 
of  the  allied  families,  Chenopodiaceae  and  Amarantaceae.  Miss  Murtfeldt 
finds  it  easily  at  any  time  on  Chenopodium  album,  which  is  doubtless  what 
is  meant  by  Abbot  when  he  gives  "lamb's  quarters"  as  one  of  its  food 
plants  ;  I  suspect  it  is  this  plant  also  which  Edwards  considers  its  food 
when  he  specifies  "pigweed,"  that  being  one  of  the  common  names  of 
Chenopodium  album,  although  Edwards  himself  adds  the  generic  name  of 
quite  a  different  plant — Ambrosia,  one  of  the  Compositae.  I  have  also 
reared  it  on  Chenopodium.  Miss  Murtfeldt  tolls  me  that  it  also  feeds  upon 
Amarantus  albus,  and  Mr.  S.  Lowell  Elliot  writes  that  it  will  feed  on 
any  of  the  wild  species  of  the  Amaranth  family.  Perhaps  it  is  to  one  of 
these  two  families  that  are  to  be  referred  the  unknown  plants,  "common 
and  i-ed  careless,"  to  which  Abbot  also  refers  as  food  plants.  Abbot  also 
gives  two  other  plants  of  the  Labiatae,  the  horse  mint,  Monarda  punctata, 
upon  which  he  figures  it,  and  wild  marjoram,  Origanum  vulgare.  I  could 
not  persuade  it  to  eat  Monarda  fistulosa,  belonging  to  a  different  section  of 
the  genus. 

Habits  of  the  caterpillar.  Miss  Murtfeldt  writes  that  "when  very 
young  the  larvae  have  not  the  necessity  for,  nor  the  power  of  forming  a 
case  the  full  size  of  the  leaf.  The  first  covering,  therefore,  that  they  pro- 
vide for  themselves  is  made  by  partly  cutting  out,  folding  over  and  fasten- 
ing down  a  small  portion  of  the  edge  of  the  leaf  and  when  this  habitation 
becomes  too  small,  they  forsake  it  and  form  another  in  the    same    manner, 
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and  usually  it  is  not  until  they  are  ono-thinl  grown  that  they  make  their 
pcriuanoiit  larval  haliitatiiiu.'"  They  arc  then  '"concealed  in  separate  cases 
formed  from  the  leaves  which  are  folded  along  the  midrib,  the  edges  being 
fastened  together  by  a  few  strong  i<titehcs  of  white  silk,  at  intervals  of  from 
one-fourth  to  one-half  an  inch.  These  cases  form  the  permanent  home  of 
the  larvae,  the  latter  remaining  curled  up  and  hidden  in  them  during  the 
day  and  emerging  from  them  only  at  night  to  feed."  Edwards's  account  is 
as    follows  : — 

The  youn.4;  larva  goes  to  erl2;e  of  its  leaf,  cuts  in  about  one-tenth  inch,  and  foUls 
over  a  cornor  so  separated,  binding  it  down  by  two  or  three  threads.  Here  it  lies  con- 
cealed till  the  lirst  nionlt  has  passed,  and  feeds  on  the  fleshy  part  of  the  leaf  within  the 
fold.  After  first  raonlt,  the  larva  draws  the  leaf  together  by  the  edges,  and  from 
Second  moult  on  the  hiding  place  is  readily  distinguished  by  the  oval  swelling  of  the 
leaf.  When  about  to  moult  the  case  is  thickly  lined  with  silk,  and  closed  at  every 
point.  The  larvae  come  outside  to  feed  and  return  to  their  cases,  and  feeding  takes 
place  at  night.  Some  of  my  examples  were  kept  in  tin  boxes,  and  on  one  occasion  I 
surprised  one  of  the  larvae  feeding  at  a  <Ustance  from  its  case;  at  another,  one  was 
close  to  the  opening  and  hastily  retreatoil  Into  the  case,  tail  foremost,  as  I  opened  the 
box.  They  are  perfectly  neat  in  their  cases,  the  frass  being  always  expelled  or  voided 
outside.  At  any  time  after  the  first  stage  and  to  maturity,  on  slitting  a  case,  the  larva 
will  be  found  lying  with  anterior  segments  bent  round  so  that  the  head  comes  a  little 
beyond  middle  of  body,  and  in  nearly  every  instance  I  have  found  the  tail  toward  the 
closed  end  of  the  case.     (Can.  ent.,  xvii :  24G-247.) 

Kile}'  notes  that  when  well  grown  the  caterpillars  "draw  either  one  larger 
leaf  or  two  smaller  ones  with  the  edges  together  and  fasten  them  with  a  few 
threads  so  that  they  make  a  hollow  tube  in  which  they  feed  in  a  curved  posi- 
tion." The  nests  I  have  seen  were  also  made,  sometimes  of  one  leaf,  some- 
times of  several,  but  by  tightly  sewing  the  edges  together,  leaving  only  the 
hole  for  exit.  The  nests  so  constructed  are  not  tubular  but  oval  chambers 
with  much  more  room  than  is  actually  required  by  a  caterpillar  of  the 
size  occupying  it. 

The  hibernating  nests  of  the  caterpillar.  "Near  the  end  of  Sep- 
tember," writes  Miss  Murtfeldt,  in  continuation  of  her  account,  the  cater- 
pillars then  in  cases  "ceased  to  feed  and  remained  within  their  leafy  dwellings, 
or  sDuglit  other  secluded  nooks  in  the  breeding  cage,  engaged  in  prepa- 
rations for  the  coming  winter.  If  inside  of  the  leaves,  the  latter  were  lined 
with  a  tough,  silken  substance  or  fabric,  of  a  brownish  color,  or,  if  outside, 
they  enclosed  themselves  in  irregular  cocoons  of  the  same  prime  material, 
which  was  evidently  waterproof  and  calculated  to  secure  the  manufacturer  as 
far  as  was  necessary  from  the  cold,  and  were  very  different  from  the  delicate 
cocoons  of  the  summer  broods.  Before  October  Ist  the  larvae  had  all 
established  themselves  in  winter  quarters  and  were  resigned  to  their  -long 
torpid  rest.' 

"I  found  by  carefully  opening  the  cocoons  from  time  to  time  (which 
the  larvae  inside  always  closed  again)  that  these  insects  remained    in    the 
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larvji  state  until  about  the  mklille  of  April.      At  tliis   date   thej'    changed, 
iind  the  butterflies  issued  from  the  1st  to  tiic  ir)tli  of    Mav." 

Edwards  writes  as  follows  regarding  the  hibernating  nests  of  the  cater- 
pillar : — 

I  have,  as  I  write,  LSth  September,  1885,  two  larvae  in  liibcrn.ation,  one  of  tlicni  under 
a  leaf  on  a  bit  of  paper.  The  leaf  is  mouUled  to  an  oval,  rather  a  half  oval,  cnt  length- 
wise, the  eclj;es  Battened  all  round,  and  everywhere  l)ound  to  the  paper  by  close  web, 
so  tliat  (luite  an  ett'ort  is  required  on  my  part  to  raise  the  edire  in  the  least.  The  other 
caterpillar  lies  under  a  small,  oblong  slip  of  paper  upon  a  larger  piece  which  at  one 
end  is  bent  considerably.  At  that  end  the  opening  between  the  two  is  a  half  circle. 
This  is  closed  by  a  sort  of  lace  work,  full  of  small  openings,  and  the  web  spun  first  is 
strengthened  by  several  stout  threads  which  lie  upon  it  and  cross  in  various  ways. 
This  sort  of  drum-head  covering  would  resist  a  strong  attack  of  any  enemy  but  a  bird 
or  mouse.  The  otlier  three  sides  of  the  slip  of  paper  are  held  down  by  stout  threads 
or  cords  each  of  very  many  fibres,  liaving  their  attachments  upon  b.ases  of  web  tliickly 
spread  upon  the  under  paper  and  at  the  edges  of  the  upper  one.  How  these  threads  are 
brought  together  at  the  middle  into  such  a  cord  is  not  apparent,  but  tliey  seem  to  be 
laid  side  by  side  and  cemented.  In  color  tliese  cords  are  black,  while  the  web  itself  Is 
pale  brown.  One  cord  holds  the  end  of  the  slip,  two  hold  one  side,  one  of  them 
near  either  end,  and  three  hold  the  other  side.  In  addition  to  this  the  three  sides  have 
web  woven  all  round  within.  This  is  the  sort  of  foresight  these  larvae  exercise  in  pro- 
viding for  hibernation.   (^Can.  ent.,xvii:  2+7-248.) 

Life  history.  In  the  north  it  is  probably  double,  in  the  south  triple, 
brooded,  and  is  presumed  to  hibernate  everywhere  as  a  caterpillar.  In 
the  south  tlie  spring  brood  appears  early  in  spring.  Palmer  took  speci- 
mens in  Arizona  in  April  and  May  and  Abbot  reared  one  specimen  in  the 
middle  of  March  ;  the  second  comes  in  June  after  eight  days  in  the  chry- 
salis (Abbot),  continues  to  emerge  through  the  month  and  eggs  are  laid 
entirely  through  July.  Most  of  Miss  Murtfeldt's  caterpillars  of  the  first 
brood  changed  to  chrysalis  in  Missouri  about  the  middle  of  June.  The 
third  brood  flics  through  August  after  seven  days  in  the  chrysalis  (Abbot, 
Edwards) .  The  eggs  are  laid  abundantly  in  the  latter  part  of  August  and 
the  caterpillars,  according  to  Miss  Murtfeldt,  "mature  nuich  more  slowly 
and  were  feeding  for  nearly  a  month."  They  begin  to  prepare  for  tlie  win- 
ter at  the  end  of  September.  The  last  two  broods,  liowever,  according  to 
Miss  Murtfeldt,  "are  not  rigidly  defined,  and  consequently  the  insects  may 
be  found  in  all  stages  of  development  from  the  first  of  Jime  to  the  mid- 
dle of  August."  In  New  England,  the  earliest  brood  of  butterflies 
appears  toward  the  middle  of  May  (May  12,  Smith)  and  fresh  specimens 
continue  to  emerge  until  early  in  June  ;  this  brood  continues  on  the  wing 
imtil  at  least  the  middle  of  June  ;  the  second  brood  appears  very  late  in 
July  and  probably  flies  until  September,  fresh  specimens  being  found  until 
near  the  middle  of  August.  Caterpillars  sent  me  in  various  stages  of 
growth  ill  the  latter  part  of  August  by  Mr.  Elliot,  from  New  York,  acted 
as  if  intending  to  hibernate,  but  a  single  one  changed  to  chrysalis  and 
emerged  about  the  middle  of  September — an  attempt  at  the  third  brood 
of  the  south. 
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Parasites.  Jfiss  Arurtfoklt  and  Messrs.  Riley  and  Elliot  have  nil 
ol)taiiud  tlio  same  parasite  from  the  caterpillar,  Apanteles  j)liolisorae.  Wise 
Murtfeldt  has  also  reared  Microdus  sanctus  (88 :  10)  and  Mr.  Riley  Liin- 
neria  fiij^itiva,  so  that  the  creature  seems  to  have  its  fair  share  of  enemies, 
more  indeed,  than  are  known  for  any  other  of  our  Ilesporidae. 

Desiderata.  Tiiis  is  one  of  our  best  known  Ilesperidae,  hut  its  annua! 
history  needs  verification  and  amplification  at  every  point ;  the  incoming  and 
outjxoing  of  each  hrood,  the  points  where  diijoneutism  becomes  trigoneu- 
tism,  the  habits,  fiight  and  postures  of  the  butterfly,  the  range  of  food 
plant  of  the  caterpillar,  and  the  northern  line  of  distribution  have  still  to  be 
carefully  wtu'ked  t)ut. 

LIHT  OF  ILLUSTIiATIONS.—PHOLISOJiA   CATULLUS. 

General.  Chrysalis. 

PI.  29.  fig.  1.     Distribution  in  Xortb  Anierica.  PI.  85,  fig.  29,  36,  41.     ClirysaliJs. 
86:10.    Slicroilus  sanctus,  a  parasite.  Imago. 

Eijg.  I'l.  9,  fig.  2.    Male,  both  surfaces. 
PI.  66,  tig.  21.    Egg.  35:  41-43.    Male  aljdoniinal  appendages. 

69:2.    Micropyle.  41:8.    Neuratiou. 

Caterpillar.  48:1.    Scales  of  the  male  imago. 

PI.  77,  figs.  IG,  23.    Mature  caterpillars.  58:3.    Side   view,  with  head  and   appen- 

21.    Caterpillar,  fourth  .stage.  dages  enlarged,  and  details  of  the  structure 

80:43-44.    Front  views  of  head,  stages  i,  v.  of  the  legs. 

HESPERIA   FABRICIU§. 

Hesperia  Fabr.,  Ent.  syst.,  iii,  i:  258  (1793) ;—  Syrichtus  Boisd.,  Icones  Lep.,  230  (1832-33). 

Scudd.,  Proc.  Amer.  acad.  arts  sc,  x:  187-  Scelothrix   Ranib.,    Cat.    L(5p.   Andal.,   i:  63 

1S9  (1875).  (1858). 

Pyrgus  Hubn.,  Verz.  bek.  schniett.,  109  (1816).  Type.—Papilio  malvae  Linn. 

Blunien  halbverstohlen  blickten 
Neckend  aus  dem  Gra.s  heraus, 
Bunte  Schnietterlinge  schickten 
8ie  sogleieh  auf  Kundschaft  aus. 

EiCHENDORFF.— ^!(/"mei?ies  Kindes  Tod. 

Imago  (58 :  4).  Head  very  large,  especially  broad,  clothed  vi\t\\  pretty  long  and 
very  short  hairs,  the  former  mostly  arranged  in  transverse  lines ;  at  the  exterior  base 
of  the  antennae,  an  appressed,  strongly  curving  tuft  of  long,  uneqnal  hairs,  directed 
outward  and  a  little  forward,  reaching  fully  half  way  over  the  circumference  of  the 
eye.  Front  only  a  little  full  with  a  scarcely  perceptible,  bhint,  transverse  ridge  at 
the  middle  and  here  only  a  little,  elsewhere  scarcely,  surpassing  the  front  of  the  eyes ; 
separated  from  the  vertex  by  a  scarcely  perceptible,  straight  line,  uniting  the  bases  of 
the  antennae  slightly  in  advance  of  their  middle;  front  border  nearly  straight,  slightly 
emarginate,  the  front  latenil  angles  rounded  off  but  not  so  much  as  usual,  leaving  the 
sides  themseves  nearly  straight  and  strikingtlieouter  limit  of  the  base  of  the  antennae; 
about  two  and  a  half  times  broader  than  long,  slightly  hollowed  in  the  middle  above 
by  a  depression  common  to  it  and  the  vertex ;  the  latter  fully  h.alf  as  long  again  as  the 
front,  separated  from  the  occiput  by  a  nearly  straight,  scarcely  perceptible  line,  behind 
the  middle  with  a  scarcely  elevated  transverse  ridge  formed  of  two  similar  arcs  open- 
ing backward,  the  whole  vertex  slightly  tumid  throughout,  but  scarcely.  If  at  all,  ele- 
vated beyond  the  level  of  the  eyes,  locally  very  slightly  tumid  behind  the  interior  base 
of  the  antennae.     Eyes  large,  pretty  full,  nearly  circular,  naked,  the  unfaceted  belt  as 
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broad  as  the  base  of  the  antennae.  Antennae  witli  tlie  hinder  edge  of  the  base  a  little  in 
advance  of  the  middle  of  the  summit,  tlieir  interior  bases  sep.irated  by  two  and  a  half 
times  tlie  diameter  of  the  antt-nnal  base;  tiie  wliole  antenna  nearly  as  long  as  tlie  ab- 
domen, composed  of  30  (<?)  or  33  (  ?  )  joints,  of  wliicli  17  (<J)  or  Ifl  (?)  form  the 
club,  which  is  a  little  more  than  one-fourth  of  the  wliole  antenna,  bent  in  a  curve  a 
little  beyond  its  origin  at  much  more  than  a  right  angle;  it  increases  rather  rapidly  and 
regularly  in  size  as  far  as  the  bend  and  then  continues  of  the  same  width,  equal 
to  the  length  of  four  consecutive  joints,  the  last  four  joints  rapidly  diminisliing  to  a 
well  rounded,  somewhat  conical  tip;  the  whole  club  is  compressed  from  in  front  and  a 
little  downward,  backward,  flattest  in  front;  the  joints  in  the  middle  of  the  stalk  are 
about  two  and  a  lialf  times  longer  than  broad.  Palpi  comparatively  slender,  nearly 
twice  as  long  as  tlie  eye,  very  heavily  clotlied  with  a  loose  mass  of  very  long  liairs  and 
scales,  out  of  which  the  small  apical  joint,  clotlied  only  with  recumbent  scales,  pro- 
trudes by  its  tip  only,  but  the  looseness  of  the  clothing  of  which  permits  of  seeing  the 
whole;  basal  joint  small,  globose,  broader  tlian  long,  very  full  anteriorly  at  the  tip, 
where  it  is  very  nearly  as  broad  as  the  broadest  part  of  the  middle  joint,  rather  more 
than  one-third  the  length  of  the  middle  joint;  middle  joint  tumid,  cylindrical,  straight, 
fully  two  and  a  half  times  longer  than  broad,  the  base  broadly  rounded,  the  tip  snb- 
conical,  the  apical  joint  perched  on  its  summit,  and  inclined  a  little  forward ;  last  joint 
minute,  slender,  subovate,  three  and  a  half  times  longer  than  broad,  its  length  about 
three-fourths  the  length  of  the  middle  joint. 

I'rothoracic  lobes  small,  appressed,  laminate,  the  edge  channelled ;  viewed  from  the 
front  pretty  regularly  ovate,  its  height  nearly  two-thirds  its  breadth,  the  lower  outer 
edge  largely  and  roundly  excised,  the  length  about  two-thirds  the  diameter  of  the  eye. 
Patagia  large,  broad,  the  posterior  lobe  as  long  as  the  rest,  broad,  scarcely  tapering, 
broadly  rounded  at  tip,  about  three  times  as  long  as  broad,  the  whole  piece  as  long  as 
the  space  between  the  hinder  edge  of  the  eyes. 

Fore  wings  (41 : 9)  trianiiular,  less  than  twice  as  long  as  broad,  the  inner  margin 
distinctly  longer  than  the  outer ;  costal  and  inner  margin  straight,  the  outer  margin 
gently  and  regularly  arcuate.  Costal  margin  thickened  in  its  basal  half  or  less,  the 
costal  nervure  terminating  about  halfway  between  the  middle  of  the  wing  and  the  end  of 
the  cell ;  first,  second  and  third  superior  subcostal  nervules  equidistant,  parallel,  the  first 
arising  opposite  a  point  midway  between  the  first  and  second  median  nervules,  and 
nearly  at  two-thirds  the  distance  from  the  base  to  the  apex  of  the  cell ;  the  fourth 
superior  subcostal  nervule,  which  strikes  the  apex  of  the  wing  by  its  apical  arcuation, 
arising  just  before  the  tip  of  the  cell,  midway  between  the  origin  of  the  third  and  the 
basal  angle  of  the  inferior  nervule  which  is  subobsolete;  the  vein  crossing  the  cell  is 
marked  only  by  the  incrassatiou  and  angulation  of  the  opposing  nervules;  second 
median  nervule  arising  opposite  a  point  midway  between  the  base  of  the  second  and 
third  superior  nervules,  and  the  first  median  nervule  a  little  nearer  the  base  of  the  wing 
than  the  last;  internal  nervure  sligiit,  straight,  upturned  toward  its  tip,  which  ends  in 
a  mere  thickening  of  the  membrane. 

Hind  wings  rounded,  triangular,  the  costal  longer  than  the  inner  margin,  the  upper 
outer  angle  subrectangular,  the  anal  angle  broadly  rounded,  the  outer  margin  varying 
considerably  in  different  species,  but  in  all  more  or  less  and  pretty  regularly  arcuate; 
inner  margin  moderately  arcuate;  the  basal  lobe  of  the  costal  margin  is  larger  than  in 
the  allied  genera;  the  relation  of  the  costal,  subcostal  and  median  nervures  and  their 
veins  are  almost  precisely  as  in  Pholisora  and  the  cross  vein  is  indicated  only  by  a 
slight  spur  on  the  opposing  nervures,  indicating  that  it  is  parallel  to  the  outer  margin  ; 
internal  nervure  only  a  little  shorter  than  the  submedian. 

Scales  enclosed  in  the  costal  fold  of  the  fore  wing  of  the  male  of  two  sorts  :  one  well 
rounded,  very  long  ovate,  the  other  distally  tapering,  apically  flagellate;  sometimes 
other  kinds  are  added. 

Legs  2,  3,  1,  clothed  as  in  Thanaos.  Femora  2,  1,  3  (<J),  2,  3,  1  (?)  ;  tibiae  2,  3,  1; 
tarsi,  2,  3,1;  fore  femora  scarcely  longer  than  the  hind  in  the  $ ,  scarcely  shorter  than 
they  in  the  ?,  in  either  aljout  two-thirds  tlie  length  of  the   middle   pair;  fore   tibiae 
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fully  t\vi)-tliirds  as  long  as  the  fore  femora  or  the  liiiul  tibiae,  aiul  a  little  more  than 
half  as  loiii;  as  the  niiiliUe  tibiae ;  foiiiile  appemlase  of  fore  til)iae  loii^  and  slender, 
attaclic<l  a  little  beyoml  tlio  middle  of  tlie  joint,  extending  somewhat  beyond  it,  live  or  six 
times  as  ions  as  broad,  tliicker  above  tlian  beneatli,  i'<|nal  excepting  tlie  cnrvin;;  apical 
third,  wldch  tapers  to  a  rounded  tip;  liind  tibiae  of  inaic;  sometimes  fnrnislied  witli 
a  basal  pencil  of  liairs;  middle  and  hind  til)iae  furnisiied  at  tip  beneatli  with  a  pair  of 
loiii;  and  very  slender  spurs, the  hind  tibiae  withasubsiiliary  pair,  exactly  similar,  in  the 
midille  of  the  outer  four-llfths;  hind  coxae  of  male  sometimes  supplied  with  a  special 
subcorneous  appendage.  Tarsal  joints  1,  2,  3,  5,  4,  the  terminal  longer  than  the 
penultimate  joint;  fore  tarsi  three-quarters  the  length  of  the  other  pairs,  of  the  same 
length  as  tlie  middle  tibiae,  all  with  a  triple  row  of  long  delicate  spines  beneath,  the 
terminal  ones  on  each  joint  a  very  little  longer  than  the  otliers.  Claws  small  and  deli, 
cate,  tapering  very  strongly  and  pretty  regularly  arcuate;  pad  moderately  large,  a  little 
transverse;  paronychia  very  slender,  rilibon  iilje,  fringed  beneatli,  tapering,  nearly  half 
as  long  as  the  claws. 

Upper  organ  of  male  abdominal  appendages  having  the  centrum  small,  broad,  almost 
depressed ;  hooks  consolidated  into  a  single  prominence  as  long  as  the  centrum ;  lateral 
arms  extending  backward  horizontally  as  a  triangular,  pointed  lamina.  Clasps  rather 
large,  simple,  a  little  convex,  two  or  tiiree  times  longer  than  broad  and  nearly  equal ;  the 
upper  lobe  large  and  broad,  not  very  high,  separated  from  the  parts  beyond  by  a  pretty 
deep  notch,  the  ape.x  of  tlie  blade  rounded  oil",  sometimes  bearing  above  distinct  denta- 
tions. 

Egg.  According  to  notes  furnished  by  Prof.  E.  A.  Popenoe  the  egg  of  H.  tessellata 
is  nearly  spherical,  Ilattened  at  base,  with  a  very  large  number  of  vertical  ribs. 

Mature  caterpillar.  Head  appressed  globular,  somewhat  broader  than  high,  of 
nearly  uniform  depth,  twice  as  high  as  deep,  the  two  hemispheres  with  scarcely  inde- 
pendent arcuation  above;  the  frontal  triangle  extending  more  than  halfway  up  the 
front,  half  as  high  again  as  I}road,  equ.al  on  the  lower  h.alf ,  arched  above ;  inner  triangle 
much  smaller,  more  regularly  triangular;  the  surface  of  the  head  so  strongly  and 
closely  punctate  with  moderately  large  punctae  as  to  be  subrugose,  excepting  pos- 
teriorly where  it  is  smooth.  Pile  composed  of  branching  hairs.  Epistoma  broad, 
equal ;  labrum  very  short,  forming  a  broad,  arcuate  piece,  with  a  broad,  considerable, 
median  excision.  Ocelli  six  in  number,  four  anterior  ones  placed  in  a  shallow  arcuate 
row  at  subequal  intervals,  the  third  from  above  the  largest,  the  lowermost  close  beside 
the  antennal  socket ;  of  the  two  remaining,  the  upper  and  smaller  is  posterior  to  the 
uppermost  of  the  arcuate  row,  and  as  far  removed  from  it  as  the  former  is  from  a  point 
midway  between  the  two  middle  ocelli  of  the  arcuate  row;  the  lowermost  is  posterior 
to  the  third  of  the  arcuate  row,  and  is  distinct  from  it  as  far  as  is  the  uppermost  of  that 
row.  Antennae  with  the  third  joint  cylindrical,  about  two  and  a  half  times  longer 
than  broad,  the  bristle  twice  as  long  as  it.  Mandibles  stout,  thick,  laminate,  tapering, 
more  than  half  as  broad  at  tip  as  at  biise,  truncate,  chisel-edged. 

Body  slender,  largest  at  the  fifth  and  sixth  abdominal  segments,  tapering  forwards 
very  gently,  excepting  on  the  thoracic  segments,  where  it  more  rapidly  becomes  nar- 
rower, though  still  by  slow  degrees,  tapering  posteriorly  with  greater  rapidity,  the  last 
segment  being  much  narrower  than  the  preceding,  narrowly  rounded  apically;  first 
thoracic  segment  with  a  short,  anterior  neck,  constricted  to  nearly  half  the  width  of 
the  head,  the  posterior  portion  of  the  segment  with  a  narrow  dorsal  shield  extending 
from  spiracle  to  spiracle ;  posterior  half  of  each  of  the  abdominal  segments  broken 
up  into  three  subequal  transverse  sections,  and  another  similar  one  imperfectly  set 
oflr  from  the  othenvise  uniform  anterior  half  of  the  segment  in  advance  of  them. 
Body  completely  covered  with  minute  papillae  arranged  in  single,  transverse  rows,  one 
each  on  the  short,  transverse  sections,  but  with  entire  irregularity  on  the  anterior  half 
of  the  segments  ;  some  of  these  are  arranged  in  definite  longitudinal  series  of  which  one 
consists  of  a  laterodorsal  row  in  the  middle  of  the  anterior  half  of  each  segment,  and 
these  are  somewhat  larger  than  the  average  and  support  hairs  twice  as  long  as  they, 
but  all  support  otherwise   similar,  slender,  apically   expanding  hairs.     On  all  the 
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abdominal  segments  there  is  a  suprastigraatal  series  of  crateriform  annul!  less  than  a 
third  as  large  as  the  ordinary  spiracles  and  situated  directly  over  them,  generally  cir- 
cular, but  sometimes  transversely  oval.  Legs  slender,  arcuate,  tapering;  the  claws  of 
a  similar  shape;  prologs  short,  moderately  stout.     Spiracles  round  oval. 

Chrysalis.  Head  and  prothorax  together  less  than  twice  as  broad  as  long,  forming 
a  quadrangular  mass  well  rounded  at  the  corners,  the  central  half  roundly  and  con- 
siderably protuberant  in  front,  the  width  of  the  whole  apparently  not  ranch  less  than 
that  of  the  tliorax;  prothoracic  spiracles  large,  tubercular,  short,  semilunate,  lat- 
erally projecting  beyond  the  limits  of  the  prothorax,  posterior  lip  strongly  produced, 
crenulate,  the  whole  interior  filled  with  a  rounded  mass  of  short  bristles.  Position  of 
the  mandibles  marked  by  no  tubercle  whatever,  but  the  front  at  their  tips  very  bluntly 
and  broadly  triquetral.  The  movable  abdominal  segments  scarcely  ridged  at  all,  no 
ridges  being  perceptible  when  they  are  closed.  Preanal  button  obsolete,  the  position 
marked  by  converging  striae  on  a  tumid  field,  but  a  iatero-ventral  ridge  reaches  for- 
ward from  the  lower  outer  angle  of  the  creraaster,  enlarging  as  it  goes,  until  it  dies  out 
before  reaching  the  eighth  abdominal  segment,  which  is  barely  marked  off  from  the 
ninth;  viewed  from  above  the  cremaster  is  equal,  less  than  twice  as  long  as  broad, 
well  rounded  at  the  tip;  from  the  side  it  tapers  gently,  and  is  nearly  straight  but 
slightly  curved.  Description  from  a  specimen  contracted  in  alcohol,  sent  by  Prof.  E. 
A.  Popenoe. 

This  group,  one  of  the  most  numerous  in  species  among  the  Hesperidae, 
finds  its  maximum  of  development  in  the  north  temperate  regions  of  the 
Old  World;  most  of  the  species  found  in  North  America  arc  confined  to 
the  western  part,  w-hose  fauna  bears  a  closer  resemblance  to  that  of  the 
Old  World  than  it  does  to  that  of  eastern  North  America.  In  the  Old 
World  it  extends  from  the  polar  region,  or  about  60°  N.  Lat.,  nearly 
to  the  thirtieth  degree  and  in  the  Alps  is  found  to  the  height  of 
7200  feet.  In  the  New  World  it  extends  on  the  east  coast,  including  the 
Antilles,  at  least  from  below  the  equator  to  the  55th  degree  and  on  the 
western  coast  nearly  as  high.  Species  from  the  southern  part  of  the  Afri- 
can continent  have  also  been  I'cferred  to  tliis  group  and  they  are  no  doubt 
closely  allied  ;  in  any  case  it  is  one  of  the  most  widely  distributed  genera 
of  Hesperidae,  a  fact  in  accordance  with  the  diversity  of  forms  which  com- 
pose it.  It  is  the  only  genus  of  Hesperidae  which  is  well  represented  in 
Europe  and  it  is  almost  wholly  absent  from  New  England.  Indeed  it 
never  has  been  captured  within  its  political  boundaries,  although  two 
species  have  been  taken  just  without  its  limits.  One  of  these  species  de- 
cends  from  the  high  north,  where  it  is  common  to  both  sides  of  the  Atlan- 
tic, while  the  other  is  very  abundant  in  the  southern  states  and  reaches  to 
the  tropics.  No  other  species  are  known  in  North  America,  east  of  the 
Mississippi. 

The  butterflies  are  of  small  size  and  may  readily  be  distinguished  by  their 
checkered  markings  of  white  upon  a  dark  brown  ground — markings  which 
are  generally  disposed  in  transverse  series,  especially  across  the  middle  and 
outer  half  of  the  wing,  but  so  diversified  in  the  numerous  forms  which  com- 
pose the  group  as  to  render  it  difficult  to  describe  the  pattern  ;  the  under 
surface  of    the  hind  wings  is  particularly  variegated,  lacking  the  regularity 
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of  markings  of  the  other  parts,  different  shades  of  brown,  olive  and  yel- 
lowisii  green  serving  to  enliven  the  general  design,  while  an  interrupted 
fringe  to  all  the  wings  adds  to  their  tessellated  appearance. 

The  butterflies  of  this  genus  are  either  single,  double  or  triple  brooded, 
but  all  whose  transformations  are  known  are  said  to  pass  the  winter  in  the 
chrysalis  state.  The  butterflies  fly  in  dry  meadows  and  on  sunny  declivities, 
visiting  flowers  and  sipping  the  moisture  from  the  muddy  soil  in  company  with 
Ehodoeeridi  ;  on  alighting  they  expand  their  wings  bi'oadly  ;  yet  not  always, 
for,  approaching  the  genera  of  the  following  group,  they  often  raise  the  fore 
wings  higher  than  the  hind  pair,  bringing  the  former  at  right  angles  to  each 
other  while  the  latter  are  horizontal ;  when  at  complete  rest  the  wings  are 
closed.  The  caterpillars  live  much  after  the  manner  of  those  of  Thanaos,  in 
nests  constructed  of  their  food  plant ;  the  European  species  live  on  various 
gamopetalous  and  polypetalous  plants,  especially  Rosaceae  (Rubus,  Poten- 
tilla,  Fragaria,  Comarum,  Poterium,  Agrimonia),  Labiatae  (Phlomis, 
Marrubium)  and  Malvaceae  (Malva,  Althaea),  but  also  on  Compositae 
(Carduus),  Polygalaceae  (Polygala)  and  Plantaginaceae  (Plantago). 
One  of  our  species  lives,  so  far  as  known,  only  on  Malvaceae  ;  the  same 
according  to  Gundlach,  is  the  food  of  a  closely  allied  species  from  Cuba. 
Probably  the  Labrador  species  feeds  on  some  labiate  plant. 

The  caterpillars  are  slenderer  than  those  of  Thanaos,  with  a  similar 
head  and  collar,  green  in  color,  with  very  slight  markings.  The  chrysalids 
are  darker  than  the  caterpillars  and  slenderer  than  in  Thanaos. 

This  account  has  been  based  on  the  assumption  that  the  European  and 
North  American  species  placed  in  this  genus  in  Kirby's  catalogue  are 
congeneric.  A  study  of  the  caterpillars  of  some  of  them  and  of  others  in 
neighboring  genera,  however,  shows  me  that  this  is  positively  not  the  case, 
and  that  a  revision  is  necessary  which  will  compel  a  further«disintegration 
of  the  tessellated  Hesperidae  of  Europe. 


EXCURSUS  LIX.— ANOMALIES  IN  THE  GEOGRAPHICAL  DIS- 
TRIBUTION OF    OUR    BUTTERFLIES. 

. . .  The  mute  insect  fixed  upon  the  plant 
On  whose  soft  leaves  it  hangs,  and  from  whose  cup 
Draws  imperceptibly  its  nourishment, — 
Endeared  my  wanderings. 

Wordsworth.— TAe  Excursion. 

An  unusual  amount  of  detail  for  a  work  of  this  class  has  been  sriven  in 
the  present  volume  to  the  geographical  distribution  of  the  butterflies,  and 
every  effort  has  been  made  to  obtain  authentic  data,  mainly  from  an  exam- 
ination of  specimens  themselves  from  known  localities,  but  also  by  collat- 
ing data  given  by  others  (eliminating  such  as  seemed   really  doubtful)  in 
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order  to  fix  for  each  species  its  probable  range.  The  plotting  of  these 
localities  upon  maps  brings  these  facts  more  vividly  before  the  eye  and  permits 
a  readier  comparison  ;  but  in  addition  to  that  it  brings  out  in  full  relief 
some  striking  anomalies  in  the  distribution.  Doubtless  in  most  cases 
these  anomalies  can  be  referred  to  imperfect  knowledge,  since  they  often 
only  extend  further  in  an  isothermal  direction  the  well  known  range  of  the 
species  ;  but  in  other  cases  it  is  difficult  to  account  for  the  presence  of  a 
given  form  so  far  removed  from  all  its  other  known  habitats. 

As  an  instance  of  the  former  class  may  doubtless  be  cited  such  a  species 
as  Oeneis  jutta,  which  is  known  from  localities  as  far  apart  as  the  Rocky 
Mountains  of  British  Columbia  and  Hudson  Bay,  but  from  no  part  of  the 
intervening  area  ;  in  this  instance  the  known  localization  of  the  butterfly  to 
morasses  of  peculiar  nature  sufficiently  accounts  for  its  not  having  been 
found  in  the  country  lying  between  these  two  points,  where  it  would  seem 
from  its  presence  in  the  Rocky  Mountains  that  it  must  unquestionably 
exist.  But  quite  another  matter  is  the  discovery  of  Cercyonis  nephele  in 
the  Athabasca  region  bordering  Hudson  Bay,  when  it  has  not  been  found 
in  any  of  the  intervening  area  between  this  and  southern  Manitoba,  where 
not  a  few  collections  have  been  made  which  would  be  likely  to  contain  so 
easily  captured  and  striking  an  insect.  Or,  still  better,  observe  the  case 
of  Satyrodes  eurydice,  a  species  which,  but  for  a  single  capture  in  the  far 
northwest  by  Great  Slave  Lake,  would  be  unknown  excepting  in  the  north- 
eastern United  States  and  the  parts  of  Canada  adjoining ;  here  the  species 
has  been  discovered  a  thousand  miles  from  the  western  limits  of  the  previ- 
ously known  range. 

We  have  taken  these  examples  entirely  from  one  limited  group,  the 
Satyrinae.  What  is  true  of  them  is  true  also  of  numerous  other  species, 
to  mention  a  few  of  which  in  serial  order,  we  call  attention,  first,  to  the 
extraordinaiy  fact  of  the  occurrence  of  Polygonia  satyrus  along  the  valley 
of  the  St.  Lawrence  in  two  or  three  different  localities,  when  it  had  pre- 
viously not  been  known  east  of  the  Rocky  Moimtains.  Junonia  coenia  is 
even  a  more  startling  case,  for  it  has  been  taken  in  a  single  instance  north 
of  our  boundary  in  the  Rocky  Mountain  region,  whereas,  by  its  previously 
known  distribution,  it  was  justly  looked  upon  as  a  southern  butterfly,  its 
nearest  point  to  this  capture  being  central  California,  at  least  six  himdred 
miles  away.  The  occurrence  of  each  of  our  New  England  species  of 
Argynnis  in  distant  parts  of  the  Rocky  Mountain  region,  north  and  south, 
is  explainable  bv  the  fact  of  the  extension  of  each  of  these  species  nearly 
or  quite  as  far  as  the  eastern  limits  of  this  region,  or  at  least  to  the  western 
borders  of  the  prairie  region,  and  it  may  perhaps  be  questioned  whether  in 
all  these  instances  the  species  be  rightly  determined. 

In  Hypatus  bachmanii  we  have  an  instance  of  a  different  nature,  not  so 
striking  perhaps,  for  we   have   to  deal   with  an   insect   remarkable   for  its 
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sudden  outbursts  of  ahundance,  and  it  is  probable  that  its  occasional 
occurrence  in  regions  vvliere  it  iius  not  previously  been  known  is  due  to  the 
rapid  distribution  of  such  sudden  outbursts  ;  thus,  while  it  is  rarely  found  in 
any  numbers  north  of  West  Virginia,  it  has  apjieared  in  several  instances 
at  some  distance  to  the  north,  though  these  distances  cannot  be  compared 
to  the  extraordinary  gaps  which  intervene  in  the  case  of  other  species. 
One  of  these  is  Erora  laeta,  concerning  whose  distribution  we  have  clearly 
nuich  to  learn  ;  it  had  been  taken  only  on  one  or  two  occasions  in  single 
specimens,  at  somewhat  widely  distant  localities,  usually  in  elevated 
regions  in  the  north-eastern  United  States,  when  suddenly  it  was  discov- 
ered in  great  abundance  in  southern  Arizona,  thousands  of  miles  away. 
It  is  difficult  to  discover  how  these  widely  separated  regions  may  be  con- 
nected and  at  the  same  time  to  explain  why  so  striking  and  lovely  a  butter- 
fly has  escaped  the  notice  of  collectors  in  the  intervening  regions  ;  this  is 
indeed  one  of  the  most  extraordinary  instances  we  have,  and  may  perhaps 
be  partly  explained  by  the  fact  of  the  small  size  of  the  insect,  since  we 
have  several  instances  in  the  same  tribe  of  butterflies  of  almost  ecjual 
moment  ;  thus  Incisalia  irus,  as  far  as  we  at  present  know,  is  an  inhabitant 
almost  exclusively  of  the  eastern  lialf  of  the  continent  and  of  the  middle 
section  of  the  United  States  excluding  its  northern  and  southern  portions ; 
but  apparently  the  same  species  has  now  been  discovered  in  tolerable  abun- 
dance on  Vancouver's  Island.  Or  consider  its  ally,  Incisalia  niphon,  known 
only  from  New  England  and  the  regions  immediately  about  it,  with  an 
extension  down  the  Alleghanies,  but  which  has  also  been  found  in  central 
Texas  and  central  Colorado,  regions  where  collectors  are  of  course  much 
more  scarce  than  in  the  intervening  districts. 

A  partial  explanation  may  perhaps  be  ofl^ered  by  the  distribution  of 
Incisalia  augustus,  which,  occupying  in  the  east  a  region  very  similar  to 
that  of  Incisalia  niphon,  has  also  been  found  in  Colorado  and  the  region 
to  the  west  of  it,  but  which  we  also  know  extending  in  a  narrow  belt 
across  the  country  north  of  our  boundaries  ;  it  is  in  the  highest  degree 
probable  that  in  the  same  belt  the  other  species  may  be  found  when  these 
have  been  properly  searched  at  the  appropriate  season.  A  similar  expla- 
nation may  perhaps  be  given  for  the  distribution  of  Thecla  calanus  and 
Thecia  acadica  as  plotted  upon  our  maps,  which  are  known  both  from  the 
extreme  east  and  the  extreme  west  but  have  not  been  taken  in  suffi- 
cient number  in  localities  in  the  Rocky  ^Mountain  and  elevated  plateau 
regions  properly  to  connect  these  two  apparent  colonies.  Or  for  that  of 
Thecla  edwardsii,  which  occurs  in  a  naiTOw  belt  from  the  Atlantic  to  the 
Rocky  Mountains  along  the  40th  parallel  or  thereabout  and  has  been 
found  in  a  single  instance  ten  degrees  farther  north  above  the  westernmost 
known  area  of  its  distribution  ;  and  it  explains  also,  perchance,  why  we 
know  so  little  of  the  distribution  of  Thecla  Ontario,  which  is  so  exceedingly 
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scarce  that  liardly  a  dozen  examples  are  extant,  taken  in  southern  New 
England  and  southern  Ontario  ;  it  is  a  well  marked  species  and  possibly 
has  been  overlooked  by  its  close  affinity  to  some  of  the  neigiiboring  kinds. 
The  known  local  habits  of  Chrysophanus  thoe  and  Epidemia  epixanthe 
will  perhaps  sufficiently  explain  their  apparent  absence  from  the  little  ex- 
plored regions  of  the  Canadian  northwest,  except  in  one  or  two  localities 
a  thousand  miles  apart.  Search  at  the  proper  season  in  the  proper  spots 
in  the  intervening  region  will  doubtless  vastly  extend  oiu-  knowledge  of 
their  distribution. 

It  will  thus  be  seen  that  all  the  anomalies  of  distribution  which  are  here 
brought  together  appear  to  have  their  origin  in  insufficient  knowledge. 
They  indicate  that  one  of  the  most  important  regions  for  exploration  is  that 
which  lies  along  the  boundary  line  between  the  United  States  and  Canada 
in  the  central  parts  of  the  continent,  where  more  than  elsewhere  it  is 
probable  that  a  bridge  will  be  discovered,  giving  connection  between  the 
colonies  now  known  to  exist  upon  the  east  and  the  west,  and  not  in  the  in- 
tervening area. 

More  particularly  is  it  true  that  insufficient  knowledge  must  account  for 
apparent  anomalies  when  we  come  to  examine  the  Hesperidae,  a  group  to 
which  so  little  attention  has  been  given  and  where  identification  has  been  in 
many  cases  not  altogether  clear ;  that  we  have  here  much  to  learn  is  very 
clear  from  our  maps.  Thanaos  lucilius,  known  abundantly  in  southern 
New  England  and  an  equivalent  region  west  of  it,  is  brought  also  from 
distant  Dakota  and  Georgia,  but  is  not  known  in  the  intervening  regions. 
Thanaos  persius  has  an  immense  distribution  across  the  continent,  but  is 
altogether  unknown  from  the  Mississippi  valley,  excepting  its  northern 
portions,  and  yet  occurs  in  central  Texas.  Pamphila  mandan,  found 
north  of  our  boundaries  in  the  eastern  portion  of  the  Dominion  of  Canada 
has  also  been  taken  in  so  many  different  points  in  the  elevated  region  upon 
the  west  coast  from  Nevada  to  Alaska  that  it  will  unquestionably  be  found 
throughout  the  Dominion  of  Canada  northwest  of  Lake  Superior.  In  the 
species  of  Amblyscirtes  we  have  greater  difficulties  to  deal  with.  A. 
vialis  is  known  northeast  of  a  line  stretching  from  Georgia  to  Montana, 
but  is  not  known  west  or  south  of  that  line,  excepting  in  central  Texas  and 
northern  California  ;  and  so  A.  samoset,  evidently  a  more  northern  form, 
found  in  a  northern  belt  of  country  following  in  the  main  the  valley  of  the 
St.  Lawrence,  but  extending  west  as  far  as  Iowa,  also  occurs  in  consider- 
able abundance  in  the  uplands  of  Georgia,  leading  us  to  suppose  that  it 
stretches  southward  along  the  Alleghanies.  Euphyes  verna,  a  species 
almost  entirely  confined  to  a  relatively  narrow  belt  along  the  fortieth 
parallel  east  of  the  Mississippi,  has  been  taken  in  the  Canadian  northwest  a 
thousand  miles  away  from  its  nearest  neighbor  ;  so,  too,  the  other  species  of 
Euphyes,  E.  metacomet,  which  covers  almost  the   entire  northern   half  of 
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the  United  States  east  of  tho  Rocky  Mountains,  is  found  again  upon  the 
Pacific  coast,  but  not  as  yet  witliin  the  intervening  area.  Thyniclicus 
brettus  is  a  different  kind  of  instance,  being  known  only  along  the  sea- 
board, excepting  in  a  single  instance  west  of  Lake  Michigan.  Limochoree 
manataaqua  represents  a  case  extremely  similar  to  that  of  Eupliyes  verna, 
occupying  the  same  area  in  the  east  and  found  again  at  the  same  locality  in 
the  west.  Tiie  repetition  of  these  cases  plainly  indicates  a  direct  connec- 
tion between  the  two  widely  separated  areas. 

But  perhaps  the  most  striking  instance  of  all,  with  the  possible  exception 
of  Erora  laeta,  is  that  of  Hesperia  centaureae,  and  it  is  the  more  striking 
from  tlic  fact  that  it  is  a  checkered  butterfly  which  no  one  could  possibly 
overlook,  as  entirelv  different  from  anvthing  else  found  in  the  regions  where 
it  occurs.  This  butterfly,  which  is  an  inhabitant  of  extreme  northern 
Europe,  was  for  a  longtime  known  on  this  continent  only  from  the  eastern 
coast  of  Labrador,  when  it  suddenly  turned  up  thousands  of  miles  away  in 
the  mountains  of  West  Virginia,  and  within  the  last  twenty-five  years  or 
more  has  been  found  at  several  localities  in  the  intervening  area, — at  Wash- 
ington, Long  Island  and  the  northern  borders  of  Vermont,  the  first  two 
on  low  lands,  and  yet  at  immense  distance  from  its  true  subarctic  home. 

\\  e  have  here  referred  only  to  the  anomalies  in  the  known  distribution 
of  the  living  buttei-flies  themselves,  for  space  does  not  permit  more  than  an 
allusion  to  the  fact  that  the  mere  presence  of  certain  butterflies  having  their 
main  affinities  in  far  distant  quarters  of  the  globe  is  itself  the  greatest  of 
anomalies ;  but  here  we  evidently  touch  upon  questions  into  which  geologi- 
cal time  enters  as  an  important  element  and  the  consideration  of  which 
might  lead  us  too  far  afield. 


Table  of  the  species  of  Hesperia,  based  on  the  imago. 

Extramesial  white  band  of  upper  surface  of  wings  composed  of  subcontinuous  spots,  each  of 
which  is  much  broader  than,  generally  at  least  twice  as  broad  as,  high;  hind  tibiae  and  hind 
coxae  of  males  with  no  special  appurtenances montiTaga. 

Extramesial  white  band  of  upper  surface  of  wings  wholly  discontinuous,  the  spots  no 
broader  than  high ;  hind  tibiae  of  males  with  a  basal  pencil  of  very  long  hairs,  and  bind  coxae 
with  a  long,  cyliiulrical,  posteriorly  directed,  subcorneous  process,  densely  covered  with 
short  hairs centaureae. 

The  early  stages  of  one  of  the  two  species  being  wholly  unknown,  no  further  tables  can  be 
constructed. 


1536 


THE  BUTTERFLIES  OF  NEW  ENGLAND. 


HESPERIAMONTIVAGA— The  variegated  tesseUate. 

[Black  and  white  skipper  (Abbut);  tlie  Georgian  grizzle  (Uawortli) ;  checkered  Hesperia 

(Grote).] 


Pyrr/iis  mnntivaffiis  Reak.,  Proe.  acad.  nat. 
sc.  Pbilad.,  ],S66,  334  (1866). 

Hesperia  tessellata  Scudd.,  Syst.  rev.  Am. 
butt.,  152-53  (1872). 

Pi/i-ffiis  tessellatiis  Hew.,  Cat.  coll.  diurn. 
Lep.,  231  (1879);— French,  Butt.  east.  U.  S., 
352-353,  tig.  86(1886). 

iSyrichtus  communis  Grote,  Can.  eut,  iv: 
69-70  (1872). 

Hesperia  albovittata  Grote,  MS.  (Cf.  Bull. 
Butr.  soc.  nat.  sc,  i :  168—1873). 

Papitio  syrichlus  Abb.,  Draw.  ins.  Geo. 
Brit.  Mus.,  vi:  78,  figs.  110-112  (ca.  1800). 

Pyrcpts  syrichlus  Streck.,  Cat.  Amer. 
Macrolep.,  176  (1878). 


Papilio  nileusTI'dW.,  Trans.  ent..soc.  Lond., 
i:334  (1812). 

Syrichtus  oilus'M.m-r.,  Syn.  Lep.  N.  A.,  121 
(1862). 

Papilio Abb.,  Draw.  ins.  Geo.  Brit. 

Mus.,  xvi:  54,  tab.  137  (ca.  1800). 

AI.so  figured  by  Abbot,  Draw.  ins.  Ga., 
Gray  coll.,  Bost.  soc.  nat.  hist.,  61;— Glov.,111. 
N.  A.  Lep.,  pi.  19,  figs.  9, 11  (?) ;  pi.  29,  fig.  12; 
pi.  U,  fig.  4,  ined. 

[Not  Pap.  oileus  Linn. ;  nor  Pap.  syrichtus 
Fabr.] 


"With  a  step  and  a  iiound. 
With  a  frisk  from  the  ground, 
I'll  trip  like  any  fairy. 

As  once  on  Ida  dancing 

Were  three  celestial  bodies : 
With  an  air,  and  a  face. 
And  a  shape  and  a  grace, 

I'll  charm,  like  beauty's  goddess. 

D'Urfey.— TAe  Lady  distracted  with  Love. 

A  butterfly  basked  on  a  baby's  grave. 

Where  a  lily  had  chanced  to  grow : 

"Why  art  thou  here  with  thy  gaudy  dye, 

■WTien  she  of  the  blue  and  sparkling  eye 

Must  sleep  in  the  churchyard  low?" 

Then  it  lightly  soared  thro'  the  sunny  air, 

And  spoke  from  its  shining  track : 
"I  was  a  worm  till  I  won  ray  wings, 
And  she  whom  thou  mourn'st,  like  a  seraph  sings, 

W'dst  thou  call  the  blest  one  back?'' 

SlGOURKET. 


Imago  (15:9).  Head  covered  above  with  bluish  gray  hairs,  with  some  inter- 
minirled  black  ones,  especially  across  the  middle;  beneath  covered  with  white  scales, 
which  extend  in  a  narrow  belt  behind  the  eyes,  becoming  a  little  yellowish  above, 
interrupted  narrowly  a  little  behind  the  antennae,  but  extending  to  the  middle  of  the 
front;  tuft  of  hairs  outside  of  antennae  black.  Palpi  white,  with  a  few  delicate  black 
hairs  scattered  throughout,  but  more  abundant  toward  the  apex,  where  they  form  a 
distinct  annulus  around  the  base  of  the  apical  joint,  heaviest  above ;  apical  joint  black, 
heavily  flecked  or  wholly  covered  with  white  beneath.  Antennae  black  or  blackish 
brown,  interrupted  narrowly  above,  at  the  base  of  all  but  six  or  eight  of  the  basal 
joints,  and  including  also  the  joints  of  the  club,  with  white;  the  whole  under  surface 
and  also,  on  the  six  or  eight  basal  joints,  the  anterior  surface  continuously  white, 
tinged  with  nacreous,  including  the  basal  fourth  of  the  club ;  rest  of  under  surface  of 
club  and  whole  of  its  apical  joint  naked  and  dark  castaneous. 

Thorax  covered  above  with  bluish  gray  hairs,  becoming  browni.sh  gray  posteriorly ; 
beneath  with  white  hairs  tinged  slightly  with  dirty  yellow.  Legs  nacreous  white,  the 
fringe  of  femora  mostly  white  but  with  intermingled  black  hairs;  sides  of  the  femora 
often  flecked  with  brown ;  the  front  of  the  tibiae,  excepting  of  the  fore  legs,  and  of  all 
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the  tnrsi,  tinged  generally  with  l)rownlsli,  occasionally  distinctly  chocolate  brown; 
spnrs  white,  at  tip  dnsky  reddish ;  spines  luteous ;  claws  varying  from  Inteous  to 
dark  reddish. 

Wings  above  blackish  brown,  slightly  tinged  with  ferruginous,  largely  checkered 
with  white.  Fore  wings  with  the  basal  two-llfths  of  the  costal  margin,  the  middle  of 
the  basal  half  of  the  cell,  the  basal  half  of  the  medio-submedian  interspace,  especially 
above,  and  the  inner  border  as  far  as  the  snbmedian  nervure,  excepting  the  apical  (Ifth, 
covered  abundantly  with  not  very  long,  bluish  gray  hairs,  more  abundant  and  conspic- 
uous in  the  $  than  in  the  $  ;  the  costal  edge,  excepting  the  extreme  l)ase  in  the  <f 
and  the  basal  one-third  or  two-tlfths  in  the  J  ,  is  white,  interrupted  rather  broadly  with 
dark  brown  at  the  nervule  tips.  Above  tlie  subcostal  nervure  and  inferior  subcostal 
nervules,the  outer  four-sevenths  of  the  wing  is  largely  flecked  with  longitudinal  white 
dashes,  mostly  arranged  in  three  transverse  series  of  three  or  four  spots  each,  sep- 
arated by  the  nervules,  larger  and  more  conspicuous  in  the  ^ ,  where  they  are  nearly 
confluent,  than  in  the  ?  :  the  innermost  series  consists  of  three  oblique  dashes,  the 
middle  one  much  larger  than  the  upper  and  occupying  the  basal  two-thirds  or  three- 
fourths  of  the  interspace  between  the  flrst  and  second  superior  subcostal  nervules ; 
the  lowermost  is  usually  reduced  to  a  mere  dot,  and  is  not  infrequently  absent;  the 
middle  series  consists  of  four  nearly  equal,  shorter,  generally  wedge-shaped  dashes,  in 
a  series  nearly  at  right  angles  to  the  costal  border,  the  uppermost  occupying  the 
middle  of  the  interspace  between  the  second  and  third  superior  subcostal  nervules,  the 
other  three  at  the  extreme  base  of  the  succeeding  lower  interspaces ;  the  three  spots  of 
the  outer  series  are  in  the  same  interspaces,  separated  by  but  a  narrow  space  from  the 
middle  series  and  occupying  the  whole  width  of  the  interspaces,  are  broader  than  the 
preceding  and  subquadrate,  with  rounded  corners ;  the  uppermost  is  often  accom- 
panied, especially  in  the  ^,  by  a  minute  dot  just  beyond  its  outer  extremity.  In  the 
cell  and  the  interspaces  lying  beyond  it,  including  the  upper  median  interspace,  these 
series  are  continued  as  two  sets  of  white  spots  :  the  innermost,  of  about  equal  size  in 
J  and  $  ,  is  quadrate,  usually  simple  and  squarish,  sometimes  partially  or  wholly 
divided  into  an  upper  and  lower;  it  crosses  the  cell  close  to  its  extremity,  its  upper 
outer  angle  usually  lying  opposite  the  middle  of  the  space  between  the  base  of  the 
second  and  third  superior  subcostal  nervules;  the  outer  series  consists  of  three  spots, 
one  in  each  of  the  interspaces,  always  larger  and  more  distinct  in  the  J  than  in  the  ? , 
situated  in  a  transverse  series,  their  inner  edges  as  far  beyond  the  extremity  of  the 
cell  as  the  outer  border  of  the  cellular  spot  lies  within  it,  and  when  fully  developed, 
they  extend  half  way  to  the  outer  border,  at  least  below;  in  the  $  they  are  often  re- 
duceil  to  mere  cloudy  dashes  in  the  middle  of  the  interspaces,  but  in  the  $  ,  although 
separated  by  the  ner^TjIes  only,  they  are  at  least  twice  as  long  as  broad.  This  series 
is  in  direct  continuity  with  the  middle  of  the  three  superior  series;  the  upper  half  of 
the  space  between  the  two  series  of  the  middle  of  the  wing  is  usually  occupied,  at 
least  in  the  $,  by  two  white  dots,  the  upper  the  larger;  below  the  middle  median 
nervule,  this  field  is  occupied  by  but  a  single  transverse  series  of  three  spots,  the  two 
in  the  medio-submedian  interspace  occasionally  merged  into  one;  it  runs  subparallel 
to  the  outer  border,  is  directed  between  the  two  median  series,  and  is  of  about  the 
width  of  the  outer  of  them,  generally  much  more  conspicuous  in  the  ^  than  in  the  9  ; 
the  upper  spot  is  quadrate,  generally  twice  as  long  as  broad,  and  the  largest  spot  In 
the  wing;  the  two  spots  below  are  usually  separated  only  by  a  line,  subquadrate,  but 
variable  and  often  quite  irregular  in  outline ;  within  these,  at  the  extreme  base  of  the 
lower  median  interspace,  is  a  small,  triangular  spot,  occasionally  obsolete,  and  usually, 
and  as  often  in  the  ?  as  in  the  $ ,  accompanied  by  a  small  quadrate  spot,  seated  on 
the  submedian  nervure,  below  the  base  of  the  lowest  median  nervule.  The  outer  por- 
tion of  the  wing  is  provided  with  a  sligiitly  tortuous,  submarginal  series  of  subequal, 
roundish,  occasionally  quadrate  or  even  sublunate  spots,  eight  in  number,  two  of 
which  are  in  the  medio-submedian  interspace,  and  one  in  each  of  the  succeeding  inter- 
spaces above,  usually  at  slightly  more  than  an  interspace's  distance  from  the  outer 
border ;  from  above  downward  they  regularly  approach  the  outer  border  as  far  as  the 
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lowest  subcostal  iuterspace,  retreat  from  it  and  again  return  toward  it  in  the  upper 
median  Interspace,  and  then  regularly  recede  from  it  again ;  the  two  upper  spots  and 
that  in  the  upper  median  interspace  are  nearly  always  smaller  than  the  others,  and  in 
the  ?  are  often  reduced  to  mere  dots ;  following  these,  and  in  the  same  interspaces, 
occasionally  wholly  or  partially  obsolete,  especially  in  the  ?  ,  is  a  series  of  delicate, 
very  short,  longitudinal  lines,  seated  on  the  black  edged  margin  and  surmounted  by  a 
slightly  larger  dot;  occasionally  these  are  l^lended  to  form  a  series  of  minute 
triangles,  seated  on  the  margin,  wliicli  is  always  narrowly  edged  with  black;  fringe 
white,  interrupted  abruptly,  distinctly  and  not  very  narrowly  with  blackish  at  the  uerv- 
nle  tips,  often  more  broadly  in  the  2  tl"in  in  the  J  ,  and  in  the  former  occasionally  ob- 
scured by  brownish.  Smd  wings  having  the  lower  half  of  the  wing,  excepting  the  inner 
margin,  covered  with  long,  longitudinal,  greenish  gray  hairs,  especially  next  the  nerv- 
ures,  the  longest  next  the  subniedian  ner^^lre ;  an  arcuate,  unequal  band  of  white  spots 
crosses  the  middle  of  the  outer  four-fifths  of  the  wing,  extending  from  the  costal 
nervure  to  the  middle  of  the  raedio-submedian  interspace,  broader  and  far  more  con- 
spicuous in  the  ^  tlian  in  the  $  ;  above  the  upper  median  nervide  it  is  of  about  equal 
width,  the  largest  spot,  in  the  middle  of  the  wing,  running  from  the  last  divarication 
of  the  subcostal  and  median  nervures  nearly  or  quite  half  way  to  the  outer  border; 
below,  it  is  of  half  the  width,  removed  a  little  further  inwards,  at  least  below  the 
middle  median  nervule,  and  generally  tapers  a  little  as  it  proceeds.  A  small,  obscure 
spot  is  sometimes  seen  in  the  middle  of  the  upper  half  of  the  cell ;  there  is  a  submar- 
ginal  series  of  six  or  seven  roundish  spots  below  the  upper  subcostal  nervule,  subpar- 
alk'l  to  the  outer  border,  but  approaching  it  a  very  little  more  closely  beyond  the  cell 
than  elsewhere,  often  reduced  to  dots  in  the  $  ,  and  usually  about  an  interspace's  dis- 
tance from  the  border ;  these  are  accompanied  Ijy  a  series  of  six  dots  seated  on  the 
margin,  the  spot  in  the  lower  half  of  the  medio-subraedian  interspace  having  none; 
some  or  all  are  sometimes  absent  from  the  ?  ;  the  margin  is  delicately  edged  with 
black;  fringe  white,  the  basal  half,  occasionally  the  whole,  narrowly  and  abruptly  in- 
terrupted with  blackish  at  the  nervule  tips. 

Beneath :  Fore  wirujs  much  paler  brown  than  above,  often  faintly  tinged  with  oliva- 
ceous; the  white  markings  of  the  upper  surface  are  repeated  but  on  a  slightly  enlarged 
scale,  so  that  esjiecially  along  the  costal  area  they  become  partially  or  even  wholly 
confluent,  with  only  dusky  nervules  to  break  the  uniformity ;  the  upper  half  of  the 
basal  two-flfths  of  the  wing  is  also  more  or  less  bathed  in  white,  and  the  apex  of  the 
wing,  beyond  the  triple  series  of  subcostal  spots,  is  clouded  with  olivaceous,  followed 
below,  as  far  as  the  upper  median  nervule,  by  a  white  patch ;  the  outer  border  is 
delicately  edged  with  black,  and  more  distinctly  dotted  in  the  middle  of  the  interspaces, 
to  which  indeed  the  outer  edging  is  occasionally  confined ;  fringe  much  as  above  but 
the  blackish  interruptions  usually  somewhat  fan-shaped,  spreading  from  the  border. 
Hind  wings  varying  from  greenish  clay  brown  to  a  simple  pale  brown  like  that  of  the 
fore  wings,  but  usually  more  or  less  tinged  with  greenish;  the  white  markings  of  tlie 
upper  surface  are  repeated  beneath,  more  or  less  distinctly  edged  with  black — generally 
with  varying  intensity — the  mesiaf  band  broader  and  continuous,  extending  from  the 
costal  nervure  to  the  submedian ;  the  submarginal  spots  are  accompanied  by  smaller, 
cloudy  white,  marginal  spots,  occasionally  blending  with  the  subnicarginal  series; 
in  addition,  midway  between  the  mesial  band  and  the  base  is  a  narrow,  whitish,  irre- 
gular, transverse,  externally  black  edged  stripe,  farthest  removed  from  the  base  in  the 
costo-subcostal  interspace  and  there  edged  also  internally  with  black ;  the  costal  and 
inner  margins  as  far  respectively  as  the  costal  and  submedian  nervures  are  dull  whitish, 
usually  powdered,  particularly  on  the  inner  margin,  with  dusky  scales;  on  the  costal 
border  there  is  a  small,  transverse,  blackish  bar  at  the  extreme  base  and  another 
shorter,  but  little  removed  from  it,  often  connected  along  the  margin  iDy  a  Ijlackish 
line  so  as  to  make  a  virgulate  mark ;  on  the  inner  margin  the  dusky  flecking  becomes 
intensified  next  the  outer  margin  and  forms  a  fuliginous  spot,  sometimes  the  only 
marking  on  the  margin ;  outer  margin  edged  and  tiotted  witli  black  like  the  fore 
wings,  the  fringe  as  on  the  upper  surface. 
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Abdomen  blarkish  brown  on  the  upper  half,  the  extreme  apical  edge  of  the  segments 
marked  witli  white  especially  on  the  sides ;  1)cncath  wliitcs  tinged  on  the  sides  with 
greenish  yellow,  the  apical  segment  wholly  greenish  yellow  below,  the  black  hairs  of 
the  upper  surface  yellow-tipped.  Upper  organ  of  male  appendages  (35  :  30,  40)  with 
the  liook  regularly  triangular,  half  as  long  again  as  broad  and  as  long  as  the  centrum, 
straight,  depressed,  laminate,  nearly  horizontal,  carinate  along  the  middle;  lateralarms 
almost  entirely  similar,  parallel  and  distant,  extending  quite  as  far  back.  Clasps  two 
and  a  half  times  longer  than  broad,  equal  on  the  basal  half,  rapidly  narrowing  by  the 
excision  of  the  upper  border  in  the  nest  quarter,  thus  forming  the  somewhat  angnlated 
upper  lobe,  and  beyond  directed  abruptly  upward  and  forward,  terminating  higher  than 
the  upper  lobe  in  two  triangular  pointed  teeth,  the  posterior  the  larger,  formed  by  the 
angular  excision  of  the  extremity. 


Measurcmonts  In  nulltmetres. 

MALES. 

FEMALES. 

Length  of  tongue,  8  mm. 

Smallest. 

Average. 

15. 
5.75 
5.75 
4.5 

Largest. 

16. 
6.5 
6.5 
4.5 

Smallest. 

Average. 

Largest. 

13.5 
5.6 
5.6 
4. 

14.25 
5.85 
5.85 
4.2 

16.25 
6.75 
7.25 
4.5 

17. 
7. 
7.9 
4.8 

antennae 

hind  tibiae  and  tarsi., 
fore  tibiae  and  tarsi.. 

Described  from  27  i  ,  18  9  . 

Accessory  sexual  peculiarities.  The  costal  fold  of  the  fore  wing  of  the  male 
contains  some  flagellate  androconia  which  are  moderately  stout,  equal  at  base,  taper 
only  near  apex  and  terminate  in  a  flagellum  nearly  as  long  as  the  lamina(48  :  4  a) ;  the 
otherandroconiaarelongovalwithparaUelsides,of  two  lengths  but  similar  widths,  some 
as  long  as  the  flagellate  scale  with  its  flagellum,  or  about  .16  mm.  long  (4  b),  some 
smaller  than  the  lamina  of  the  same  (4  c),  or  about  ,06  mm.  in  length;  the  cover 
scales  are  very  large,  irregularly  oval  (4  d). 

Egg.  Nearly  spherical,  flattened  at  base,  with  twenty-four  prominent  vertical  ridges 
radiating  from  the  summit.  Color  white,  with  n.acreous  reflections;  width,  .5  mm. 
After  a  description  received  from  Prof.  E.  A.  Popenoe. 

Caterpillar.  Last  stage  (77  -.U,  17).  Head  (88:45)  uniform  piceous,  the  glisten- 
ing color  subdued  by  the  dense,  short  pile  which  consists  of  compound,  branching, 
pallid,  more  or  less  infuscated,  brownish  hairs  arising  from  the  centre  of  one  of  the 
pits  with  which  the  surface  is  uniformly  studded. 

Body  presumably  green  in  life,  of  a  pale  testaceous  color  in  blown  specimens ;  all 
but  the  incisures  and  the  papillae  more  or  less  infuscated,  excepting  along  certain  defi- 
nite longitudinal  lines,  the  papillae  themselves  being  of  the  lightest  color  of  the  body, 
like  the  incisures.  The  longitudinal  markings  are  as  follows:  a  small,  dusky  spot, 
probably  dark  green  in  life,  at  the  extreme  anterior  edge  of  the  dorsal  line,  encroaching 
on  the  incisures  on  all  the  segments,  but  more  marked  in  advance  of  the  third  abdomi- 
nal segment  than  behind  it ;  a  faint,  dusky,  subcontinuous,  dorsal  line  is  thereby  intensi- 
fied, but  on  the  largest  segments  is  itself  cut  by  a  longitudinal,  paler  thread ;  the 
moderately  broad,  dark,  lateral  stripe  running  the  whole  length  of  the  body,  made  much 
more  conspicuous  by  being  narrowly  edged  by  supralateral  and  infralateral  p.ale  lines, 
the  lower  of  which  margins,  as  well,  an  interrupted  laterostigmatal  dark  band,  similar 
to,  but  far  less  continuous  and  conspicuous  than  the  lateral  band ;  a  whitish,  interrupted, 
ventrostigmatal  stripe,  most  conspicuous  on  tlie  apodal  abdominal  segments  and 
especially  at  the  anterior  and  posterior  extremities  of  the  segments,  between  which  it 
is  sometimes  interrupted  and  where  it  sometimes  widens  into  spots ;  first  thoracic  seg- 
ment reddish  brown,  probably  dark  luteous  In  life,  margined  posteriorly  with  a 
moderately  narrow  band  of  black  and  infuscated  anteriorly,  the  infuscation  broken 
irregularly  by  pale  yellowish  along  the  median  line ;  surface  of  the  body  finely  and 
closely  punctate.  The  first  two  pairs  of  legs  and  claws  blackish  fuscous ;  posterior 
pair  of  legs  and  prolegs  concolorous  with  the  under  surface.  Spiracles  luteous ;  supra- 
lateral,  crateriform  annuli  testaceous  in  a  pallid  spot,  entirely  similar  to  those  in  which 
the  papillae  are  situated.     Length,  15  mm. ;    breadth  of   second  thoracic   segment, 
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l.C  mm.;  of  fifth  abdominal  segment,  2.5  mm.;  of  head,  2  mm.  Described  from 
a  blown  specimen  received  from  Mr.  Riley. 

Prof.  E.  A.  Popenoe  has  kindly  sent  me  the  following  description  of  the  living  full- 
grown  caterpillar,  taken  by  his  assistantMr.  Marlatt : — "Head,  first  [thoracic]  segment, 
first  two  pairs  thoracic  feet  brownish  black ;  head  darker  than  first  [thoracic]  segment, 
and  thickly  covered  with  yellowish  hairs.  Body  greenish,  thickly  armed  with  short, 
whitish,  knobbed  haii's;  it  tapers  posteriorly,  and  is  thickest  in  middle  segments.  Two 
broad,  whitish,  dorsal  lines,  and  two  lateral  lines,  all  indistinct.  Stigmata  yellowish. 
Abdominal  feet  tipped  with  yellow-brown.     Length,  17  mm." 

Abbot's  painting  (77  :  17)  shows  the  head  brownish-black;  the  body  pale,  yellowish 
green,  the  sides  with  a  very  broad,  pale  band,  enclosing  in  the  middle  an  interrupted, 
slender,  rather  dark  green  stripe ;  a  faint,  darker  green  stigmatal  line ;  whole  body 
covered  with  greenish  yellow  hairs,  which  are  tolerably  conspicuous;  first  thoracic 
segment  reddish,  with  longitudinal,  broad,  whitish  patches  on  the  anterior  half ;  legs 
dark;  prolegs  green.     Length,  30  mm. ;  height,  4.25  mm. 

Chrysalis  (85  :  35).  Dark  green,  heavily  marked  with  dark,  reddish  brown,  the  pro- 
thorax  being  margined  with  it,  the  antennae  and  legs  heavily  marked,  and  the  wings 
longitudinally  and  rather  extensively  streaked ;  the  abdomen  is  also  furnished  with 
longitudinal  rows  of  small  spots  of  the  same  situated  near  the  sutures,  and  arranged 
apparently  in  laterodorsal,  suprastigmatal  and  infra.stigraatal  series;  a  moderately 
broad,  stigmatal  band  is  free  from  them.  Length,  20  mm. ;  height,  5  mm.  De- 
scribed from  Abbot's  painting. 

The  following  description  was  received  from  Prof.  E.  A.  Popenoe,  the  only  one  yet 
taken  from  life,  so  far  as  I  know  : — "  General  shape  of  pupa  of  this  subfamily.  Body 
yellowish  white,  eyes  reddish,  red  lunar  spots  at  prothoracic  suture ;  cremaster  reddish, 
much  elongated  and  armed  with  curved  or  clubbed  reddish  spines.  Body  including  head 
and  eyes  thickly  covered  with  whitish  hair;  dorsum  dotted  with  black,  arranged  on 
the  segments  in  two  transverse  rows.     15  mm.  long." 

Comparisons.  The  Cuban  species  H.  syrichtus,  certainly  closely  allied  to  this, 
difl"ers  from  it  in  being  decidctlly  more  uniform  in  markings  in  the  earlier  stages,  as 
may  be  seen  by  the  following  descriptions  which  1  have  drawn  up  from  notes  given  me 
by  Dr.  Gundlach,  and  his  printed  descriptions  and  those  of  Dewitz. 

The  head  of  the  caterpillar  is  brownish  black,  rough  with  fine  white  hairs.  The 
first  thoracic  segment  is  ferruginous  with  two  ochreous  longitudinal  stripes  on  either 
side;  the  rest  of  the  body  is  green  with  scarcely  distinguishable  bright  points,  and 
covered  with  very  many  short,  white  hairs  apically  enlarged,  situated  on  the  middle  of 
the  subsegments.  There  are  scarcely  distinguishable  dorsal,  laterodorsal  and  stigma- 
tal stripes  of  a  slightly  darker  green.     The  tlioracic  legs  are  brown  with  black  claws. 

The  chrysalis  is  pale  green  with  a  brownish  tinge  above,  clothed  with  many  short, 
white  hairs.  The  head  is  somewhat  more  olive,  and  the  wings  are  tinged  with  orange, 
as  is  also  the  abdomen,  and  bordered  next  the  spiracle  of  the  fourth  abdominal  seg- 
ment with  fuscous.  A  lateral  line  of  black  points  extending  from  the  mesothoracic 
segment  Ijackward  over  the  whole  abdomen.  The  minute  papillae  supporting  the 
hairs  are  black.  Stigmata  brown  ;  the  prothoracic  stigmata  large,  swollen  posteriorly, 
margined  with  black. 

Distribution  (29 :2) .  TliLs  butterfly  belongs  to  the  Carolinian  fauna 
but  is  also  very  abundant  in  the  southern  parts  of  the  Alleghanian.  It 
is  one  of  the  commonest,  if  not  the  commonest,  of  the  southern  Hesper- 
idae,  and  extends  from  the  Atlantic  to  the  Pacific.  East  of  the  Rocky 
mountains  the  northernmost  points  from  which  it  has  been  specifically 
reported  (excepting  that  it  was  found  at  Medicine  Hat,  Assiniboia,  by 
Geddes)  are  at  Heart  River  Crossing  and  the  Big  Muddy,  Dak.  (Allen), 
in  Iowa  at    Ames  (Osborn)  and  Davenport  (Putnam,  Austin),  Wiscon- 
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sin,  in  8ome  years  abundant  (Hoy),  nortiicrn  Illinois  (Wortliin^ton).  Es- 
sex County,  Ont.,  several  specimens  (Lowe),  Staten  Island  (Davis), 
and  southern  New  York  (Edwards).  It  has  been  found  in  considerable 
abundance  in  Maryland  (AVeidemcycr)  and  at  Ilarrisburg,  Penn.  (Shurt- 
letl'),  although  it  is  said  to  be  rare  at  Cincinnati,  Ohio  (Dury).  In 
the  Rocky  Mountain  region  it  has  been  taken  in  various  localities  in  Colo- 
rado, where  it  is  common  at  low  elevations  (Snow),  in  Montana  (Cones) 
and  Dakota  (Morrison),  in  Utah  at  Salt  Lake  and  American  Fork 
Canon  (Scudder)  and  Summit  Canon  (Packard),  in  southern  L^tah, 
especially  St.  George  (Palmer),  in  New  Mexico  and  Arizona  (Snow), 
and  at  Truckec,  Nev.  (McGlashan).  On  the  Pacific  coast  it  occurs  abun- 
dantly in  all  of  southern  California,  but  how  far  north  it  is  found  I 
have  no  means  of  saving.  Besides  its  range  throughout  the  south- 
ern  United  States,  it  extends  into  Mexico,  at  the  border  of  which,  in 
Texas,  it  is  mentioned  by  Lintner  and  Aaron.  I  have  seen  specimens 
from  Putta,  150  miles  from  Oaxaca  in  the  tierra  calida,  and  I  thought  I 
had  formerly  had  them  from  Cuba,  but  an  examination  of  all  I  now  have 
from  there  proves  them  to  be  either  H.  syrichtus  or  H.  crisia. 

Its  occurrence  near  the  mouth  of  the  Hudson  gives  it  its  only  claim  for 
introduction  among  New  England  butterflies. 

Food  plants.  Abbot  states  that  a  caterpillar  bred  by  him  fed  upon 
"wild  tea,"  a  species  of  Sida,  one  of  the  Malvaceae;  Riley  obtained  the 
caterpillar  figured  in  our  plate  from  a  species  of  Malva,  and  Prof.  E.  A. 
Popenoe  obtained  it  on  hollyhocks  (Althaea)  and  Indian  mallow,  Abutilon 
avicennae,  all  members  of  the  same  family. 

Life  history,  etc.  It  appears  to  be  triple  brooded  in  the  extreme 
south,  probably  wintering  as  a  chrysalis.  According  to  Popenoe  the  eggs 
are  laid  on  the  upper  surface  of  leaves.  The  very  meagre  data  at  hand 
lead  rae  to  conjecture  that  the  first  brood  of  butterflies  appears  toward 
the  middle  of  April,  and  continues  on  the  wing  until  June  and  part  way 
through  that  month  ;  the  second,  after  twelve  days  in  the  chrysalis  (Abbot) , 
early  in  June,  continuing  to  emerge  until  perhaps  the  middle  of  July 
and  flying  well  into  August ;  Popenoe  reared  one  July  12  in  Kansas 
after  eight  days  in  chrysalis  ;  while  the  third  and  most  abundant  appears 
late  in  August  and  until  toward  the  middle  of  September,  flying  through 
October.  The  full  grown  caterpillar  has  been  found  in  September  and 
November.  It  is  therefore  upon  the  wing  from  early  spring  until  au- 
tumn, as  Grote  expressly  says. 

Abbot  says  it  is  to  be  met  with  in  the  oak  woods  and  fields  in  Georgia 
and  is  not  common  there.  Putnam  says  that  in  Colorado  he  found  it  fly- 
ing swiftly  up  and  down  the  roads  close  to  the  ground,  and  very  difficult 
to  capture.     Abbot's  caterpillar  in  pupation,  "spun  itself  up  in  the  leaves.  "^ 

I  have  never  in  recent  years  seen  the  present  species  in  nature,  but  the 
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closely  allied  H.  syrichtus  was  noticed  by  nie  in  Cuba  as  living  not  very 
swiftly  scarcely  a  few  inches  above  the  ground,  and  with  less  of  the  skip- 
ping movement  than  is  common  among  the  Hesperidae.  When  it  alights 
in  the  sun,  it  expands  the  wings  completely  ;  when  it  first  alights,  the  cos- 
tal edges  of  the  fore  wings  form  a  common  straight  line  or  they  may  be 
slightly  advanced  :  when  at  more  perfect  rest,  the  fore  wings  ne;u-ly  cover 
the  hind  pair,  so  that  the  costal  margins  of  tiie  former  make  an  angle  of 
about  135°  with  each  other ;  the  antennae  then  droop  at  an  angle  of  about 
45°  with  the  body  and  spread  at  an  angle  of  about  150°. 

Desiderata.  No  facts  concerning  the  distribution  of  this  insect  in  the  Al- 
leghanian  fauna,  or  west  of  the  great  plains,  can  fail  of  adding  to  our  very 
meagre  knowledge  of  the  distribution  of  this  butterfly.  But  what  we  most 
need  are  more  details  concerning  the  structure  and  markings  of  the  insect 
in  its  early  stages,  for  the  egg  and  the  earlier  larval  stages  are  almost  en- 
tirely unknown,  and  the  chrysalis  imperfectly  described.  So,  too,  no  one 
has  attempted  to  trace  its  life  history,  and  the  sketch  given  here  is  only 
made  up  from  scattered  notes  of  captui'C  :  not  a  line  has  been  written  of 
the  larval  habits  nor  much  of  those  of  the  butterfly.  And  yet  in  the 
south  it  is  one  of  the  commonest  species  and  can  be  easily  reared.  We  do 
not  even  know  how  the  winter  is  passed,  judging  that  it  is  in  the  chrysalis 
only  by  the  analogy  of  its  congenei's  which  are  said  to  do  so. 

LIST  OF  ILLUSTRATIONS.— HESPERIA  MONTIVAGA. 
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HESFERIA  CENTAUREAE.— The  grizzled  tessellate. 
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Lep.  Andal.,  78  (1868).  I,  fig.  1,  ined. 

There  is  a  sleep  for  all  things.    On  still  nights 

There  is  a  folding  of  a  million  wings— 
The  purple  honey-bees  in  unknown  woods, 
The  speckled  butterflies,  and  downy  broods 

In  dizzy  poplar  bci^'bts: 
Sleep  for  innuiiirral>li-  nameless  things, 
Sleep  for  the  creatures  underneath  the  sea, 
And  in  the  Earth,  and  in  the  starry  Air  I  .  . . 

Ai.T>mCB..— Invocation  to  Sleep. 
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Imago  (15  :  "i).  Head  covered  above  with  pale  greenish  yellow  ami  brownish  hairs, 
the  former  more  abiinilant  on  the  hinder,  the  latter  on  the  front  half ;  beneath  very 
pale  straw  yellow,  with  a  narrow  belt  of  the  same  encircling  the  eye,  brighter  in  coftr 
above  and  interrupted  at  tlie  antennae,  and  again  a  little  way  behind  them;  tnft  of 
hairs  ontside  the  antennae  l)lack.  Palpi  white,  very  faintly  tinged  witli  bluish  yellow, 
pretty  profusely  supplied,  excoptingoii  the  sides,  with  long,  delicate,  black  hairs,  which 
increase  somewhat  in  abuntlance  toward  the  tip,  but  there  are  as  abundant  below  as 
above;  apical  joint  tjlackish  l)rown,  heavily  supplied  with  yellowish  beneath.  Antennae 
black  or  blackish  brown,  not  so  dark  on  the  clul)  and  often  tinged  with  yellowish 
brown,  all  the  joints,  including  tliose  of  the  club,  interrupted  with  white  on  the  basal 
third  to  half  above ;  beneath  wholly  yellowish  nacreous,  deepest  in  color  on  the  club, 
where  it  extends  to  the  tip;  apical  half  of  the  anterior  portion  of  the  club  and  the 
whole  of  tlie  terminal  joint  naked  and  dark  castaueoiis. 

Thorax  covered  above  witli  pale,  dull  greenish  brown  hairs;  beneath  with  pale 
greenish  yellow  hairs,  mingled  with  black  ones  on  the  coxae;  iu  front  dirty  white; 
femora  and  tibiae  l)lackish  brown,  very  heavily  tlecked  with  silvery  white  and  nacreous 
scales,  the  former  fringed  with  long  white  hairs  with  a  few  intermingled  black  ones ; 
hind  tibiae  of  male  with  a  spi'eading  pencil  of  hairs  longer  than  the  tibiae,  attached  to 
the  inner  side  of  the  base;  hind  coxae  with  a  pair  of  parallel,  backward  directed,  ap- 
parently cylindrical  processes,  as  long  as  the  tibiae  and  clothed  with  a  mat  of  short 
hairs;  tarsi  luteo-castaneous.  heavily  flecked  aljove  and  on  sides  with  white  scales, 
but  mostly  supplanted  above,  especially  on  the  apical  joints  with  brown.  Spurs  white 
tipped  with  dark  reddish;  spines  reddish  luteous ;  claws  reddish. 

Wings  above  very  dark  gray  brown,  with  a  barely  perceptible  olivaceous  tinge, 
spotted  with  white.  Fore  tcin/js  profusely  furnished  at  the  base  with  pretty  long, 
longitudinally  directed,  pale  greenish  gray  hairs,  which  are  also  found  very  sparingly 
on  all  other  parts  of  the  wing,  decreasing  in  abundance  toward  the  outer  border;  the 
cell  is  marked  at  its  extreme  tip  by  a  short, transverse  line,  and  is  crossed  in  the  middle 
of  its  outer  two-fifths  by  a  rather  narrow,  usually  bent  or  arcuate  bar,  opening  outward ; 
above  the  latter  is  a  short  longitudinal  dash  in  the  interspace  between  the  first  and 
second  superior  subcostal  nervules  and  often  a  second  above  the  upper  of  these  ner- 
vules  ;  a  small  spot,  usually  divided  longitudinally  in  two,  is  found  in  the  middle  of  the 
basal  three-fourths  of  the  medio-subraedian  interspace;  near  the  middle  of  the  outer 
half  of  the  wing  is  a  narrow,  very  tortuous,  transverse  series  of  nine  subequal  spots; 
it  is  composed  of  three  portions  :  the  upper  consists  of  three  rounded  spots,  gener- 
ally longer  than  broad,  depending  at  right  angles  from  a  point  a  little  beyond  the 
middle  of  the  outer  half  of  the  costal  margin,  separated  from  each  other  by  the  fourth 
and  llfth  superior  subcostal  nervules;  the  middle  series  is  a  diagonal,  nearly  straight 
but  slightly  curving  series  of  more  distant  spots,  of  which  the  second  from  above  is 
smaller  than  the  others  and  which  lie  in  the  succeeding  interspaces,  terminating  at  the 
lowest  median  nervule.  in  the  direction  of  a  line  drawn  from  the  outer  margin  in  the 
middle  of  the  upper  of  the  two  interspaces  beyond  tlie  cell  to  the  middle  of  the  basal 
two-thirds  of  the  inner  margin ;  the  lower  series  is  parallel  to  the  middle  one  and  con- 
sists of  two  spots,  generally  a  little  smaller  than  those  directly  above,  in  the  raedio- 
Bubmedian  interspace,  midway  between  the  inner  spots  of  sume  interspace  and  the 
outer  border;  the  outer  half  of  the  costal  edge  is  alternately  and  equally  marked  with 
white  and  blackish,  the  former  forming  four  dashes,  of  which  the  second  before  the 
apex  is  directly  above  the  extra-mesial  series  of  spots;  the  outer  border  is  sometimes 
Indistinctly  edged  with  black.  Fringe  whitish,  interrupted  conspicuously,  but  not  very 
broadly,  at  all  the  nervure  tips  with  the  color  of  the  wing,  often  expanding  a 
little  apically.  Ilind  icings  more  or  less  deeply  marked  with  two  arcuate  series  of 
often  obsolescent,  always  blurred,  whitisii  spots,  the  broader  crossing  the  wing  just 
before  the  middle  and  scarcely  discoverable  on  the  lower  half  of  the  wing,  the  other 
of  a  breadth  similar  to  the  extra-mesial  series  of  the  fore  wing,  midway  between  the 
first  and  the  outer  border,  approaching  the  latter  slightly  where  it  terminates  below  at 
the  submedian  nervure;  outer  margin  seldom  edged  with  blackish;  fringe  as  in  fore 
■wings,  but  without  any  fau-liko  expansion  of  the  dark  interruptions. 
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Beneath  paler  brown  than  above,  more  or  less  tinged,  and  more  on  the  hind  than  the 
fore  wiiiRS,  with  dirty  olivaceous  green.  Fore  loings  powdered  throughout,  but  not 
unifonnly  nor  alwa3's  with  the  same  intensity  in  the  same  regions,  with  white  scales 
giving  the  wing  a  grayish  aspect;  the  marlsings  of  the  upper  surface  are  repeated  be- 
neath, slightly  enlarged  and,  notably,  the  spots  of  the  extra-mesial  series  are  usually 
united  in  a  continuous  angulated  band,  often  obscurely  bordered  with  dark  brown  on 
the  interior  side;  the  nervules  in  the  outer  two-flfths  of  the  wing  are  often  traced  in 
dull  white  and  the  outer  border  is  often  profusely  sprinkled  with  white  scales ;  the 
costal  and  outer  margin  and  the  fringe  are  as  upon  the  upper  surface.  Hind  wings 
crossed  by  three  dull  white  bands :  the  inner  is  formed  of  three  pretty  large,  inde- 
pendent, more  or  less  quadrate  spots,  one  in  the  middle  of  the  basal  half  of  the  costo- 
subcostal  interspace,  a  smaller  one  at  the  extreme  base  of  the  cell,  its  outer  limits 
nearly  touching  tlie  inner  limits  of  the  previous  spot,  and  a  similar  one  in  the  medio, 
submedian  interspace  below  the  first  divarication  of  the  median  nervure;  there  is  often 
also  a  small  curving  dash  at  the  base  of  the  costal  nervure ;  the  second  tjand  is  a  con- 
tinuous, irregular,  broad,  but  variable  mesial  stripe,  running  from  the  costal  to  the  sub- 
median  nervure;  in  the  costo-subcostal  interspace  it  is  obliquely  lunate;  in  the 
subcostal  interspaces  It  extends  from  the  extreme  base  nearly  half  way  to  the  outer 
margin ;  beyond  the  cell  it  forms  a  broad  spot  whose  outer  limit  is  like  that  of  the 
neighboring  part  of  the  band  above,  and  whose  inner  limit  Is  straight  and  at  the  second 
divarication  of  the  median  nervure ;  in  the  upper  median  interspace  it  occupies  only 
the  extreme  base,  traverses  the  lower  median  interspace  rather  narrowly  opposite  the 
second  divarication  of  the  median  nervure  and  without  reaching  the  base  of  the  inter- 
space, continues  in  the  same  direction  across  the  interspace  below,  broadening  as  it 
goes,  terminating  on  the  submedian  with  its  inner  limits  at  the  middle  of  the  nervure; 
the  outer  band  consists  of  a  regular,  gently  curving  series  of  small,  subequal,  vague, 
roundish  or  arrow  head  spots  in  the  middle  of  the  interspaces,  from  the  upper  sub- 
costal to  the  submedian  nervules,  lying  midway  between  the  middle  band  and  the 
outer  border,  except  in  approaching  the  latter  below  the  median  nervules.  The 
whole  wing  is  covered  rather  sparsely  with  long  white  or  greenish  white  hairs  and 
scales,  giving  it  a  slightly  hoary  aspect,  not  so  conspicuously,  however,  as  on  the 
fore  wing;  and  in  addition  the  costal  and  inner  border  and,  frequently  in  a  greater 
degree,  parts  or  the  whole  of  the  outer  border  are  rather  profusely  flecked  with 
white,  or  on  the  outer  border  with  pale  greenish  yellow;  outer  border  occasionally 
edged  with  black.     Fringe  as  on  the  upper  surface. 

Abdomen  blackish  brown,  covered  abundantly  above  with  greenish  gray  hairs, 
beneath  largely  enlivened  with  paler  hairs,  and  at  the  apices  of  the  joints  with  similar 
pale  scales;  hairs  of  the  terminal  joint  very  pale,  dull,  greenish  yellow.  Upper  organ 
of  male  appendages  (35:45)  with  the  hook  arched,  compressed,  long  and  slender, 
tapering,  pointed,  sulcate  above  on  basal  half,  separated  from  the  centrum,  which  it 
equals  in  length,  by  a  distinct  constriction ;  lateral  arms  bearing  beneath  a  com- 
pressed lamina,  reaching  scarcely  beyond  the  base  of  the  hook.  Clasps  about  two  and 
a  half  times  longer  than  broad,  narrowing  pretty  regularly,  well  rounded  at  the  tip, 
the  apical  portiou  rising  as  high  as  the  upper  lobe  from  which  it  is  separated,  and 
which  is  marked  only  by  a  deep,  narrow,  .slightly  recurved  excision,  extending  two- 
thirds  way  across  the  blade. 


Measurements  in  millimetres. 

MAXES. 

FEMALES. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

15. 
6.55 
6.25 
5. 

Largest. 

13.5 
6.5 
5.6 
4.25 

14.3 
6.75 
6.1 
4.5 

15. 
7.1 
6.25 
4.95 

13. 
6.05 

3.85 

15. 

antennae 

hind  tiliiae  and  tarsi.... 
fore  tibiae  and  tarsi.... 

6.55 

6-a5 

5. 

Described  from  4  3 ,  3  $  . 
Accessory  sexual  peculiarities.     In  the  fold  of  the  costal  margin  of  the  male  fore 
wing  occur  some  exceedingly  delicate,  elongated,  lanceolate  scales,  tapering  to  the 
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finest  possible  point  and  terniinutlng  in  a  short  flagellum  (48  :  2e\  the  whole  about  .175 
mm.  long;  besides  these  are  similar  slender  and  delicately  lanceolate  scales  (2d, 
[between  c  and  e])  but  bluntly  and  roundly  tipped  ;  these  l)otli  appear  to  have  a  granu- 
lar structure ;  and  so  do  other  scales  similar  to  tlie  last  but  more  peg-sliaped,  the  apical 
half  and  sometimes  nearly  tlie  whole  being  equal  (2a)  and  truncate,  or  even  broadly 
bind  at  tip;  but  others  which  appear  much  like  tlie  last,  but  for  being  broader  (2c,  f) 
are  clearly  striate.  Perhaps  these  last  should  in  no  case  Ije  considered  .androconia;  the 
resemblance  of  the  peg-shaped,  pronged  scales  to  some  of  those  common  in  Pamphllidl, 
will  be  noted.  The  cover  scales  (2  b)  are  mostly  very  large  and  broadly  and  irregularly 
oval. 

This  I)uttcrHy  has  a  very  extraordinary  distribution  ( 29  :3  ) .  Until  a  com- 
paratively recent  time  it  was  believed  to  belong  to  the  scanty  number  of 
butterflies  belonging  to  high  northern  latitudes,  having  been  found 
only  in  eastern  Labrador  in  this  country  and  in  Lapland  and  the  mountains 
of  central  Scandinavia  in  Europe.  But  of  late  years  it  has  been  taken  on 
the  Canadian  hills  bordering  the  state  of  Vermont  (Fyles),  on  Long 
Island  (Calverly  teste  Edwards),  Washington,  D.  C.  (Edwards)  and 
Coalburgh,  W.  Va.  !  (Mead  teste  Edwards).  French  even  credits  it  to 
North  Carolina,  but  without  further  specification.  Thus,  although  it  has 
never  been  found  in  Europe  south  of  the  points  mentioned,  it  has  been 
taken  in  America  far  below  its  normal  habitation,  crossing  even  the  whole 
width  of  two  great  faunas. 

Wallengrcn  says  it  flies  in  Scandinavia  in  June  and  July  ;  in  Labrador, 
according   to   Moschler,  it   is    on  the  wing  in  July,  when  it  is  not  abun- 
dant.    Mr.  Mead's  specimens  were  captured  in  West  Virginia  in  the  latter 
part  of  Aprd ;    it  is  then   perhaps    single    brooded,  flying   late   in   the 
spring. 

Desiderata.  Collectors  in  the  higher  parts  of  New  England  should 
search  for  this  butterfly  in  June,  for  it  certainly  must  occur  within  its  limits. 
The  dates  of  capture  should  be  noted  and  every  fact  recorded  which  can 
help  form  a  history  of  the  species,  or  acquaint  us  with  its  characteristics  in 
the  preparatory  stages,  of  which  we  know  nothing.  As  for  its  food  plant, 
Mr.  Fletcher  tells  me  that  there  are  no  true  Malvaceae  in  Labrador,  its 
central  home,  and  that  probably  the  only  Labiatae  are  Mentha,  Lycopus, 
and  Scutellaria.     Probably  it  will  be  found  on  one  of  these. 

LIST  OF  ILLOSTSATIONH.-HESPEBIA  CENTAUREAE. 

Imago.  PI.  48,  fig.  2.    Scales  of  male  imago. 

PI.  15,  fig.  5.     Both  surfaces.  General. 

3o :  4o.    Male  abdominal  appendages.  PI.  29,  fig.  3.    Distribution  in  North  America. 
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TRIBE   PAMPHILIDI. 

Vigilautes  +  Juvcnes  Hiibner.  Pyrgidae  (pars)  +  Thymelidae  Burmeiater. 

Astyci     (pars)    Hiibner;    Astyci     Scudder,       Pamphilinae  Butler. 
Mabille. 

What  honey  in  the  year's  last  flowers  can  hide 
These  little  yellow  butterflies  may  know; 
With  falling"  leaves  they  waver  to'  and  fro, 
Or  on  the  swinging  tops  of  asters  ride. 

^Vnon. 

And  when  I  wander  here  and  there, 
I  then  do  most  go  right. 

Shakespeare.—  Winter's  Tale. 

Imago.  Generally  of  small  size,  relatively  slender,  .\ntennae  with  a  somewhat 
stout  club,  which  usually  tapers  rapidly  and  has  a  slight  hook  or  crook  composed  of 
from  one  to  a  dozen  joints,  much  shorter  than  the  mass  of  the  club,  occasionally  absent 
and  generally  recurved  at  about  a  right  angle.  Co.stal  margin  of  fore  wings  gen- 
erally straighter  than  in  Hesperidi,  with  no  marginal  fold,  often  furnished  in  the  male 
with  a  complicated  and  conspicuous  discal  patch  of  varied  scales  and  androconia ;  cell 
of  same  wings  less  than  two-thirds  as  long  as  the  wings ;  hind  wings  almost  always 
entire,  sometimes  roundly  lobed  at  the  extremity  of  the  submedian  nervule.  Ab- 
domen as  long  as,  or  surpassing  the  hind  wings,  the  extremity  of  the  alimentary  canal 
of  the  male  not  protected  by  any  extruded  sheath,  but  opening  at  the  very  base  of  the 
inferior  part  of  the  centrum ;  for  the  lateral  .arms  originate  from  the  very  extremity 
of  the  inferior  surface  of  the  centrum  or  even  beyond  it,  leaving  an  open  space  behind 
into  which  the  anal  orifice  opens. 

Egg.  Very  compact,  almost  hemispherical,  the  height  much  less  than  the  diameter, 
the  sides  rounded  and  sloping  oH"  above,  furnished  with  scarcely  perceptible  raised  or 
indented  liues  dividing  the  whole  surface  into  angular,  pretty  regular,  minute  cells; 
with  rare  exceptions  without  reticulation  and  then  with  very  obscure  vertical  carinae, 
but  with  no  connecting  transverse  lines. 

Caterpillar  at  birth.  Last  abdominal  segment  with  many  very  long  bristly  hairs, 
which  are  more  or  less  strongly  recurved. 

Mature  caterpillar.  Head  narrowing  above,  giving  the  whole  head  as  viewed  from 
in  front  a  triangular  or  pyramidal  aspect.  Body  very  elongated,  the  abdominal  seg- 
ments usually  divided  by  transverse  creases  into  seven  sections,  adjoining  pairs  occa- 
sionally connate. 

Chrysalis.  Comparatively  slender,  nearly  equal  throughout  its  entire  length,  except- 
ing the  last  two  or  three  joints  of  the  abdomen,  the  head  scarcely,  if  at  all,  narrower 
than  the  thorax,  always  protuberant  in  the  middle  in  front,  sometimes  mucronate; 
tongue  case  very  loug,  extending  free  to  some  distance  beyond  the  tips  of  the  wing 
cases. 

Characteristics  of  the  tribe.  The  fore  wings  of  the  males  of  this 
most  neglected  but  really  very  interesting  tribe  of  butterflies  are  never 
furnished  with  a  costal  fold,  but,  instead,  are  often  supplied  with  an 
oblique*  dash  of  velvety  appearance  crossing  the  median  nervules  near  the 
middle  of  the  wing,  and  which  is  composed  of  extremely  short  and  fine, 
most  densely  crowded,  erect  hairs  and  androconia.  It  is  generally  followed 
externally  by  patches  of  raised  scales,  often  colored  differently  from  the  sur- 
rounding scales  and  is  accompanied  more  intimately  by  loose,  dark  scales  of 
*In  some  Australian  genera  it  is  nearly  transverse. 


THE  TRIDE  rAMPIIILIDI.  1647 

unusual  size.  This  complicated  structure  is  always  found  in  all  the  species 
of  tiie  same  genus  but  it  does  not  always  occur  in  neighboring  genera, 
otherwise  closely  allied. 

The  prevailing  colors  of  the  butterflies  of  this  tribe  are  tawny  and  black 
or  brown,  marked  also,  but  often  feebly,  with  pale,  sometimes  vitreous, 
spots,  "the  color  being  generally  so  disposed,"  remarks  Westwood  (Geu. 
diurn.  lep.,  ii :  521),  "as  to  leave  a  row  of  spots  near  the  apical  margin 
of  the  fore  wings."  He  adds  :  "the  colors  in  the  female,  moreover,  are 
brighter  than  those  of  the  male"  ;  but  the  opposite  is  rather  the  case.  The 
antennae  are  generally  rather  short  and  are  provided  with  a  short  club, 
which  usually  attenuates  rapidly  and  then  bears  a  slender  prolongation,  re- 
curved at  about  right  angles  ;  but  there  are  a  few  genera  in  which  the  crook 
is  wanting  or  very  slight.  There  is  very  little  variety  in  the  form  of  the 
wings ;  the  front  wings  are  generally  somewhat  pointed  and  the  hind 
pair  are  rounded,  never  tailed  nor  scalloped.  Their  flight  is  not  so 
swift,  nor  generally  so  straight  as  in  the  Hesperidi,  but  still  it  ia 
very  rapid  and  strong  and  has  more  of  the  jerky,  restless,  uncertain 
motion  which  has  gained  the  name  of  skippers  for  the  group. 

Habits  of  the  butterfly.  In  repose,  they  hold  their  wings  in  the 
peculiar  posture  already  alluded  to, — the  hind  wings  horizontal,  the  fore 
wings  raised  at  a  decided  angle,  their  edges  upon  the  plane  of  the  former. 
Trimen  remarks  of  the  European  Augiades  sylvanus  that  it  always  rests 
with  all  the  wings  erect  when  alarmed  at  a  passing  object,  in  a  shower  of 
rain ,  or  when  resting  for  the  night ;  and  this  I  believe  to  be  generally  true 
of  all  the  Pamphilidi,  and  they  often  take  this  attitude  when  they  first 
alight  upon  a  flower ;  it  is  mainly  when  sunning  themselves  that  the  char- 
acteristic heterotropic  attitude  is  assumed. 

They  delight  in  the  hottest  sun  and  Harris  is  certainly  mistaken  in  saying 
that  they  prefer  "cool  and  shady  places  and  most  commonly  appear  on 
the  wing  toward  the  evening,  which  led  Fabricius  to  give  them  a  generic 
name  indicative  of  this  circumstance"  (Ins.  inj.  Veg.,  313).  Such  a 
statement  refers  tliroughout  far  better  to  the  Hesperidi  than  the  Pamphilidi. 
A  large  proportion  of  the  species,  in  our  northern  states  at  least,  are  single 
brooded,  and  most  of  them  hibernate  either  as  mature  caterpillars  or  in  the 
chrysalis  and  fly  in  June  ;  but  in  the  south  most,  even  of  the  species  else- 
where single  brooded,  become  digoneutic  or  polygoneutic.  None,  so  far  as 
is  known,  winter  as  butterflies,  but  some  are  known  to  hibernate  in  the 
egg,  and  others  in  all  probability  in  the  younger  stages   of  the  caterpillar. 

UUyett  describes  the  method  of  oviposition  of  the  European  Augiadea 
sylvanus  as  follows  (Ent.  monthl.  mag.,  v  :  129)  : — 

She  flew  from  one  stem  of  grass  to  another  several  times,  as  If  she  were  rather  par- 
ticular in  her  selection,  and  having  found  a  suitable  one,  she  slid  gently  down  it.  The 
movement  was  so  easily  yet  so  quickly  done,  that  I  could  scarcely  see  whether  it  was 
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performed  by  means  of  the  legs  or  the  wings,  but  I  rather  think  the  former.  When 
she  was  gone  I  opened  the  sheath  formed  by  the  leaf  round  the  stem,  and  found  therein 
about  thirty  small  white  eggs  deposited  in  a  line. 

Habits  of  life  in  the  early  Stages.  The  caterpillars  feed  almost  ex- 
clusively upon  Graniineae  or  allied  endogenous  plants  and  each  forms  for 
itself  a  vei'tical  nest  by  connecting  several  blades  of  the  plant  it  is  eating 
by  a  loose,  thin,  open  web  of  slender  threads.  I  have  never  found  any 
that  would  not  feed  on  Gramineae,  or  refuse  to  lay  eggs  on  that  family 
of  plants  ;  but  two  of  the  European  species,  Erynnis  comma  and  Augi- 
ades  sylvanus,  are  said  to  feed  on  several  genera  of  other  families,  the 
former  on  Leguminosae,  the  latter  on  Malvaceae,  though  Gramineae  are 
also  given  as  the  food  of  the  latter.  There  can  be  little  doubt,  however, 
that  as  a  general  rule  the  caterpillars  of  this  tribe  feed  on  endogenous 
plants,  in  contrast  to  the  Hesperidi,  which  certainly  prefer  Leguminosae  arid 
are  not  known  in  a  single  instance,  as  far  as  I  recall,  to  feed  in  nature  on 
endogenous  families  ;  oviposition  on  these  plants,  however,  is  not  essential, 
since  the  eggs  of  butterflies  whose  caterpillars  feed  on  grasses  are  often 
laid  indifferently  on  all  sorts  of  other  plants  or  on  dead  sticks,  and  I  once 
found  an  egg  of  this  tribe  on  a  thistle,  but  the  caterpillar  died  upon  a 
thistle  leaf  without  touching  it. 

On  escaping  from  the  egg  the  caterpillars  nearly  always  devour  the  en- 
tire egg  shell  ( excepting  the  base ) ,  before  their  feet  touch  any  other  than 
the  shell  surface.  The  caterpillars  live  almost  entirely  in  concealment  within 
the  nests  mentioned,  rarely  leaving  them,  but  usually  reaching  out  for  their 
food  from  this  cylinder  and  withdrawing  at  the  slightest  alarm ;  to  aid 
them  the  caterpillars,  in  their  earliest  stage,  but  never  so  far  as  I  have  been 
able  to  see  in  any  later  one,  are  provided  with  long,  recurved  hairs  on  the 
last  abdominal  segment,  by  which  a  securer  hold  must  be  established  within 
the  very  narrow  nest.  Moreover,  they  rarely  feed  at  any  other  time  than 
at  night,  so  that  a  sight  of  one  of  these  caterpillars,  unless  the  nest  is 
picked  to  pieces,  is  indeed  a  rarity  ;  and  this  is  the  more  striking  when  we 
consider  that  the  butterflies  of  this  tribe  form  a  significant  proportion  of  our 
butterfly  fauna.  In  keeping  with  this  is  our  almost  total  ignorance  of  any 
parasitic  attack  upon  the  members  of  this  tribe.  I  believe  that  none  what- 
ever have  been  recorded  previous  to  those  mentioned  beyond. 

But  there  are  one  or  two  exceptions  to  this  marked  seclusion  of  life. 
No  one  who  has  raised  many  of  the  species  will  have  fixiled  to  notice  the 
bloom  which  appears  on  the  back  of  some  of  the  nearly  grown  caterpillars. 
Thwaites  tells  us  (Moore,  Lep.  Ceylon,  i  :165) ,  of  the  East  Indian  Gangara 
thyrsis,  which  feeds  on  Palmae,  that  "from  the  body  a  loose  shaggy  fila- 
mentous clothing,  consisting  of  pure  wax,  is  excreted,  but  which  is  easily 
rubbed  off  when  handled,  leaving  the  larva  quite  naked,"  and  de  Nic^ville 
tells  me,  what  is  of  special  interest  in  this  connection,  that  this  caterpillar 
lives  entirely  exposed,  stretching  itself  out  upon  the  palm  leaves. 
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The  raff2;o(l  filamentous  ajipcndafjc-i,  wliicli  arc  doubtless  secreted  hy  the 
tuhtdar  l)ristk's  common  to  the  II('sii>eri(lao  tliroiigh  lite,  have,  in  tlie  figure 
given  1)}"  Moore,  all  the  appearance  of  jagged  spines  and  most  probably 
secure  for  the  caterpillar  that  protection  which  has  induced  an  open  habit 
of  life.  In  diminutive  keeping  with  this,  the  caterpillar  of  our  own  Ambly- 
scirtes  vialis,  which  of  all  our  skippers  known  tome  has  the  most  palpable 
coating  of  extraneous  matter,  resembling  the  flocculent  secretions  of  the 
Coceidac,  and  which  is  renewed  early  after  each  moult,  also  lives  a 
])artialiy  open  life,  extending  itself  quietly  at  full  length  along  the  grass 
blades  outside  its  nest  for  a  considerable  part  of  its  later  life.  Exactly 
the  same  habit  is  found,  according  to  Fletcher,  in  Paniphila  mandan. 
This  subject  is  one  that  should  receive  close  attention. 

In  the  change  to  chrysalis,  the  same  nest  that  has  served  the  mature 
larva  or  one  entirely  similar  is  made,  only  closed  more  tightly  by  a  sieve- 
like silken  mesh  at  all  open  ))laccs,  and  here  the  change  takes  place  in  a 
vertical  position.  In  the  few  instances  when  I  have  seen  it,  I  have  been  unable 
to  make  so  careful  an  examination  as  is  needed,  but  I  have  not  been  able 
to  discover  any  transverse  thoracic  loop,  nor,  I  believe,  does  any  writer 
mention  one.  The  attachment  at  the  tail  is  likewise  slight  and  apparently 
aided  by  a  very  feeble  pad  of  silk  specially  spun  for  the  purpose,  which 
does  not  appear  to  take  any  definite  shape.  But  I  am  not  aware  that  any 
other  observer  has  paid  particular  attention  to  this  point,  and  my  own 
opportunities  liavc  been  too  slight  and  unsatisfactory  to  be  at  all  decisive. 

Characteristics  of  the  early  stages.  To  the  naked  eye  the  eggs  are 
invariably  smooth,  but  in  reality  are  furnished  with  excessively  fine  raised 
lines,  dividing  the  surface  into  polygonal  cells;  very  rarely  these  ai-e  absent, 
and  in  their  place  appears  a  faint,  sometimes  nearly  imperceptible,  vertical 
ribbing.  They  are  hemispherical  in  shape  and  differ  markedly  from  the 
higher  tribe  in  the  almost  invariable  absence  of  vertical  ribs,  and  total  want 
of  cross  lines. 

The  caterpillars  at  birth  have  a  plump,  fat,  cylindrical  body,  with  a 
massive  globose  head  of  disproportionate  size  and  a  body  provided  with 
rows  of  short,  tubular,  apically  expanding  bristles,  besides  some  veiy  long, 
recurved  pointed  bristles  on  the  last  segment.  The  mature  caterpillars 
have  a  pyramidal  head,  not  very  large  in  proportion  to  the  body  except  for 
the  strangled  neck,  a  long  and  slender  body  tapering  at  each  end  and 
studded  profusely  with  minute  pajiillae  supporting  pile.  They  are  some- 
times longitudinally,  very  rarely  transversely  striped,  but  usually  nearly 
uniform. 

The  chr}-salids  are  slender  and  elongated,  the  front  often  with  a  projecting 
slender  point  or  horn,  the  tongue  case  extending  free,  sometimes  to  a  great 
distance,  beyond  the  tip  of  the  wings. 

One  species,  closely  allied  to  an  American  group,  has  been  found  fossil 
in  the  tcrtiarics  of  Aix,  France. 
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Table  of  the  genera  of  Pamplnlicli,  based  on  the  imago. 


Club  of  antennae  not  drawn  out  at  the  tip  nor  recurved. 

Terminal  joint  of  palpi  lightly  clothed  and  free  from  the  clothing  of  the  second  joint,  ex- 
ceptionally slender  aud  long,  porrect;  fore  tibial  epiphysis  present;  hind  tibiae  with  two 

pairs  of  spurs Ancyloxlpha. 

Terminal  joint  of  palpi  heavily  clothed  aud  much  obscured  by  the  clothing  of  the  second 
joint,  pretty  long  but  not  exceptionally  slender,  advanced;   fore  tibial  epiphysi-s  absent; 

hind  tibiae  with  only  one  pair  of  spurs Paniphila. 

Club  of  antennae  with  a  distinct,  though  sometimes  slight,  recurved  apical  crook. 

Third  joint  of  palpi  long  and  slender;  apex  of  fore  wings  bluntly  angled,  not  produced; 
cell  of  fore  wings  only  three-flfths  the  length  of  the  wing;  fore  wing  of  male  usually  pro- 
vided with  a  stigma;  upper  half  of  hind  wings  longer  than  lower  half. 
Crook  of  anteunal  club  short  aud  rapidly  tapering,  scarcely  longer  than  the  width  of  the 
moderately  stout  club ;    costal  margin  of   fore   wings  scarcely  concave  in   ajiical 

half Amblyscirtes. 

Crook  of  anteunal  club  long  and  gradually  tapering,  fully  twice  as  long  as  the  width  of 
the  slender  club;  costal  margin  of  fore  wings  scarcely  convex  in  apical  half. 
.Second  joint  of  palpi  short  oval,  not  more  than  half  as  long  again  as  broad;  club 

of  antennae,  .apart  from  the  crook,  decidedly  arcuate Poaues. 

Second  joint  of  palpi  long  oval,  fully  twice  as  long  as  broad;  club  of  antennae, 

apart  from  the  crook,  straight Ph ycanassa. 

Third  joint  of  palpi  generally  short;  apex  of  fore  wing  more  or  less  pointed;  cell  of  fore 

wing  (excl.  Lerema)  more,  often  much  more,  than  three-fifths  the  length  of  the  wing ;  no 

stigma  on  fore  wing  of  male;  lower  half  of  hind  wings  as  long  as,  or  longer  than,  the 

upper  half. 

Hind  tarsi  shorter  than,  though  sometimes  nearly  equal  in  length  to,  the  middle  tarsi. 

Prevailing  colors  of  the  upper  surface  of  the  wings  tawny. 

Hook  of  autennal  club  as  long  as  the  width  of  the  club ;  male  with  no  discal  stigma 

on  the  fore  wing Atrytone. 

Hook  of  autennal  club  shorter  than,  generally  much  shorter  than,  the  width  of  the 
club;  male  with  a  discal  stigma  on  the  fore  wings. 

Antennae  hardly  longer  than  the  width  of  the  thorax Hylephila. 

Antennae  twice  as  long  as  the  width  of  the  thorax. 
Cell  of  fore  wings  two-thirds  as  long  as  the  wing. 

Club  of  antenuiie  only  moderately  stout ;  fore  tarsi  nearly  five-sixths 
as  long  as  the  middle  tarsi ;   stigma  of  male  fore  wing  followed 

beneath  by  a  conspicuous  field  of  elevated  scales Atalopedes. 

Club  of  antennae  very  stout  and  plump;  fore  tarsi  only  two-thirds  as 
long  as  the  middle  tarsi ;  stigma  of  male  fore  wing  with  no  conspicu- 
ous inferior  field Erynnis. 

Cell  of  fore  wings  only  about  three-fifths  as  long  as  the  wing. 

Larger  forms.  Basal  joint  of  palpi  greatly  expanded  apically ;  middle 
and  hind  tibi.ae  conspicuously  spined  on  the  upper  surface,  as  else- 
where;  outer  margin  of  hind  wings  scarcely  lobed  at  suljmedian 

nervure Anthomaster. 

Smaller  forms.  Basal  joint  of  palpi  not  apically  expanded;  middle 
aud  hind  tibiae  with  no  conspicuous  spines  on  upper  surface;  outer 

margin  of  hind  wings  with  no  sign  of  a  lobe Polites. 

Hind  tarsi  (excl.  Lerema  accius)  longer  than  the  middle  tarsi.    Prevailing  colors  of  the 

wings  brown. 

Anteunal  crook  moderately  stout,  hardly  longer  than  the  width  of  the  rather  short 

and  stout  club ;  last  joint  of  palpi  slender. 

Cell  of  fore  wing  only  three-fifths  the  length  of  the  wing;  discal  stigma  of  fore 

wing  of  male  discontinuous,  and  followed  beneath  more  or  less  conspicuously 

by  a  substigmatic  .area  of  special  scales Thynielicus. 

Cell  of  fore  wing  nearly  two-thirds  as  long  as  the  wing;  discal  stigma  of  fore 
wing  of  male  continuous,  and  followed  beneath  by  no  substigm.atic  area  of 
special  scales Limochores. 
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Antonnal  frook  sleiuler  iiiul  flncly  drawn  out.  imich  longer  than,  sometimes  twice 
as  loni;  as,  the  breadth  of  the  loii<;  and  relatively  slender  eliib;  last  joint  of  palpi 
g;enerally  relatively  stout. 

Basal  joint  of  palpi  not  expanded  apically;   antennal  hool»  not  exceptionally 
long;  males  with  a  discal  stigma  on  fore  wings  above. 
Cell  of  fore  wings  about  two-thirds  as  long  as  the  wing;  second  joint  of 
palpi  long  oval,  very  slender;  marliings  of  the  under  surface  of  the  hind 

wings  in  tlic  form  of  slender  rows  of  spots Euphyes. 

Cell  of  fore  wings  about  three-tidhs  as  long  as  the  wing;  second  joint  of 
palpi  short  oval,  very  stout ;  markings  on  the  under  surface  of  the  hind 

wings  in  the  form  of  broad,  clouded  areas Lerenia. 

Basal  joint  of  palpi  greatly  expanded  apically;  antennal  hook  exceptionally 

long  and  attenuated;  males  with  no  discal  stigma  on  fore  wings  above. 

Exceptionally  large  forms.    Fore  wing  less  than  twice  as  long  as  broad; 

its  outer  margin  more  than  usually  transverse,  nnicli  shorter  than  inner 

margin ;  cell  of  same  very  narrow,  fully  twu-tliirds  the  length  of  the 

wing;  hind  wings  distinctly  lobed  at  thesubmedian  nervure..Calpode8. 

Forms  of  normal  size.    Fore  wing  much  more  than  twice  as  long  as  broad; 

its  outer  margin  very  oblique,  as  long  as  the  inner  margin;  cell  of  same 

moderately  broad,  less  than  two-thirds  as  long  as  the  wing;  hind  wings 

wltli  no  lube Oligoria. 

SECTION    I. 

Eijy  usually  low,  the  heiijlit  usually  less  than  two-thirds  the  breadth,  occasionally 
feebly  ribbed  vertically.  Caterpillar  at  birth  with  relatively  short  bristles  on  the  ter- 
minal abdominal  segments,  usually  not  more  than  one-third  as  long  as  the  breadth  of 
the  head.  Mature  caterpillar  with  a  pyramidal  head,  very  much  higher  than  broad, 
thrown  backward,  the  face  upward  when  at  rest.  Chrysalis,  so  far  as  known,  with  a 
bluntly  rounded  front.  Iniayo  with  the  antennal  club  usually  without  any  distinct 
hook,  and  then  the  abdomen  exceptionally  long  and  slender,  and  sometimes  the  fore 
tibial  epiphysis  and  middle  pair  of  spurs  of  hind  tibiae  wanting;  no  discal  stigma  on 
the  fore  w^ings  of  the  male;  lateral  arms  of  upper  organ  of  male  abdominal  append- 
ages soldered  to  the  parts  above  it  throughout  its  whole  or  very  nearly  its  whole  extent. 

Gexera  :  Ancylozipha,  Pamphila,  Amblyscirtes. 

ANCYLOXIPHA    FELDEK. 

AncyloxiphaFeld.,  Verh.  zool.-bot.  gcsellsch.      Heteropterus  pars  Auctorum. 
Wien.,  xii:477  (1862).  Thymelicus  pars  Auctorum. 

Tijpe.—Hesperia  numitor  Fabr. 

The  butterfly  is  glancing  bright 
Across  the  sunlieam's  track. 

Hemans. 

Deus  est  roagnus  in  ma^nis, 
Maximus  autem  in  minnnis. 

St.  Acgustixe. 

Imago  (58:5).  Head  excessively  large,  clothed  with  short  scales  and  transverse 
rows  of  long  hairs;  outside  the  base  of  the  antennae,  a  rather  conspicuous  lateral 
curving  bunch  of  nearly  equal  bristly  hairs,  spreading  in  a  vertical  plane  and  reach- 
ing about  half  way  around  the  circumference  of  the  eye.  Front  a  little  tnmid, 
surpassing  a  little  and  almost  equally  the  front  of  the  eyes,  rather  more  than  twice 
as  broad  as  long,  separated  from  the  verte.x  by  a  scarcely  perceptible,  straight, 
transverse  ridge,  connecting  the  middle  of  the  antennal  bases;  the  whole  front 
margin  and  sides  rather  coarsely  emargin.ate,  the  midille  half  of  the  front  straight, 
sloping  off  laterally  toward  the  sides,  which  are  straight  on  the  hinder  half, 
rounded  oil"  in  front  and  reacli  the  outer  extremity  of  tlie  antennae ;  vertex  scarcely 
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tumid,  a  very  little  fullest  in  the  midfllo  of  each  half,  elevated  a  little  and  especiallj'  in 
front  above  the  level  of  the  eyes,  forrainE;  almost  the  entire  summit,  in  contradistinction 
from  the  front  which  forms  nearly  the  whole  face  (in  which  point  it  differs  from 
nearly  or  quite  all  genera  of  Hesperidae),  nearly  half  as  long  again  as  the  front  and 
separated  from  the  occiput  Ijy  two  slightly,  nearly  continuous,  curved  lines;  the  front 
lateral  angles  are  cut  diagonally  behind  the  antennae.  Antennae  inserted  at  the  front 
margin  of  the  summit,  their  inner  edges  separated  by  a  space  eriual  to  the  diameter 
of  the  eye,  or  nearly  four  times  that  of  the  antennal  bases,  the  whole  antenna  about 
two-thirds  the  lengtii  of  the  abdomen,  composed  of  twenty-live  joints,  of  which  thir- 
teen form  the  club ;  this  is  more  than  one-third  of  the  whole  antenna,  cylindrical,  a 
little  appressed,  increases  regularly  in  size  up  to  the  eighteenth  joint,  where  it  is  as 
broad  as  the  combined  lengtii  of  the  seventeeth  and  eighteenth,  and  beyond  which  the 
joints  decrease,  both  in  size  and  length,  rapidly  diminishing  to  a  pointed  apex,  the  final 
joint  being  slightly  proilueed  and  bent  at  an  angle  with  the  others,  not  more  than  one- 
third  the  diameter  of  the  stalk;  the  tapering  portion,  although  made  up  of  fully  half 
the  joints  of  the  club,  is  scarcely  one-third  the  length  of  the  basal  portion  and  the 
change  of  size  is  mostly  on  the  upper  surface,  the  lower  being  nearly  straight;  the 
joints  in  the  middle  of  tlie  stalk  are  about  three  times  as  long  as  broad.  Palpi  rather 
stout  below,  heavily  covered  with  loose  scales,  beyond  which  the  terminal  joint,  cov- 
ered only  with  recumbent  scales,  protrudes  wholly  and  conspicuously,  the  whole  about 
two  and  one-half  times  longer  than  the  eye;  basal  joint  very  small,  cup-shaped,  the 
anterior  part  of  the  apex  slightly  and  tumidly  produced,  about  one-fourth  the  length 
of  the  middle  joint;  the  latter  large,  tumid,  straight,  subovate,  the  base  broadly 
rounded,  the  apical  half  subconical  but  rounded,  the  apex:  produced  into  a  slight 
neck  upon  which  the  terminal  joint  is  seated,  scarcely  inclined  forward;  it  is  scarcely 
three  times  longer  than  broad  ;  terminal  joint  exceedingly  long  and  slender,  tapering 
very  gently,  mostly  in  its  apical  half,  straight,  very  nearly  as  long  as  the  middle  joint, 
but  no  broader  than  the  apical  half  of  the  tongue. 

Prothoracic  lobes  very  strongly  appressed,  laminate;  when  viewed  from  the  front, 
the  inner  and  inferior  margins  straight  and  at  right  angles  to  each  other,  the  upper 
outer  margin  strongly  arcuate,  about  two-thirds  the  length  of  the  diameter  of  the  eye. 
Patagia  closely  resembling  those  of  Hesperia. 

Fore-wing  (42  :3)  less  than  twice  as  long  as  broad,  the  lower  outer  angle  falling  a 
little  within  the  apical  third  of  the  costal  margin;  costal  margin  a  little  and  pretty 
regularly  convex  throughout ;  outer  margin  gently  convex ;  apex  well  rounded.  Costal 
vein  reaching  the  middle  of  the  costal  border;  subcostal  nervure  distant  from  the 
margin  of  the  wing,  its  first  nervule  originating  scarcely  beyond  the  basal  third  of  the 
wing ;  cell  less  than  three-fifths  the  length  of  the  wing ;  first  branch  of  the  median 
arising  opposite  a  point  midway  between  the  base  of  the  first  and  second  subcostal 
nervules;  internal  nervure  inconspicuous,  very  short,  not  turned  upward  at  the  tip. 

Hind  wing  very  elongated,  half  as  long  again  as  broad,  strongly  and  regularly 
rounded  apically  in  the  lower  part  of  the  subcostal  region,  elongated  at  the  anal 
angle ;  the  branches  of  the  median  vein  closely  approximate  at  their  bases. 

Legs  2,3,  1;  all  the  femora  fringed  beneath  with  moderately  abundant  and  not 
very  long,  nearly  equal  hairs.  Femora  2,  1,  3;  tibiae  2,3,1;  tarsi  3,  2,  1.  Fore 
femora  but  little  longer  than  the  hind  pair,  three-fourtlis  the  length  of  the  middle 
pair ;  fore  tibiae  two-thirds  the  length  of  the  fore  femora,  three-fifths  that  of  the 
other  tibiae.  Leaf-like  appendage  of  the  fore  tibiae  very  slender,  attached  at  the 
middle  of  the  outer  four-fifths  of  the  joint,  surpassing  a  little  its  extremity,  nearly 
straight,  pointed  at  the  tip  and  four  or  five  times  as  long  as  broad ;  other  tibiae  armed 
at  tip  with  a  pair  of  long  spurs,  a  little  stouter  in  the  (J  than  in  the  $  ,  the  hind  tibiae 
with  an  exactly  similar  pair  just  before  the  middle  of  the  outer  two-thirds.  Tarsal 
joints  1,  2,  3,  4,  5,  excepting  on  the  fore  legs,  where  they  are  1,  2,  3,  5,  4,  the  apical 
distinctly  longer  than  the  penultimate  joint;  fore  tarsi  of  the  length  of  the  middle 
femora,  a  little  less  than  two-thirds  as  long  as  the  hind  tarsi,  a  little  more  than  two- 
thirds  as  long  as  the  middle  tarsi, — all  with  a  triple  row  of  minute,  delicate  spines,  the 
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apical  ones  of  each  joint  a  little  longer  thiin  the  others;  basal  joint  almost  equalling 
the  lengtli  of  the  second,  third  and  fouftli  togetlier,  the  second  about  half  as  Ion;;  as 
the  b;isal  joint.  Claws  small,  delicate,  pretty  strongly  and  regularly  curved.  Pad 
pretty  large,  nearly  circnlar;  paronychia  exceedingly  slender,  thread-like,  about  one- 
third  as  long  as  the  claws. 

Upper  organ  of  male  alxlominal  appendages  small  and  slender;  centrum  depressed, 
above  scarcely  longer  than  broad;  hooks  consisting  of  a  depressed,  arcnate,  scarcely 
tapering  ribbon,  overlaid  iDy  a  median,  slender  hook  and  bearing  bene.ath  a  compressed 
lamina  with  an  anterior  tooth.  Clasps  exceedingly  long  and  slender,  and,  until 
divided,  nearly  eqnal ;  upper  lobe  very  long  and  slender,  parallel  to  the  apical  lobe 
which  is  equal  and  extends  backward  and  curves  upward. 

Egg.  Low,  scarcely  forming  half  a  sphere,  uniformly  r()\inded,  the  base  very 
broadly  truncate,  its  rim  rounded,  the  height  exceeding  by  very  little  half  the  diameter ; 
surface  coveretl  with  inconspicuous,  polygonal,  somewhat  lozcuge-shapcd  cells ;micro- 
pyle  rosette  consisting  of  a  pretty  large  cluster  of  irregularly  disposed,  angular,  usu- 
ally hexagonal  cells  of  a  nearly  uniform  size. 

Caterpillar  at  birth.  Head  tumid,  the  sutures  a  little  impressed.  Body  rather 
short  and  plump,  nearly  equal,  tapering  at  either  extremity;  dorsal  thoracic  shield 
narrow  and  transverse,  with  a  separated  triangular  piece  just  above  the  spiracle;  the 
segments  of  the  body  divided  iuto  three  sections  by  two  transverse  creases ;  minute 
papillae  arranged  as  follows:  a  subdorsal  anterior  row,  a  lateral  posterior  row, 
a  suprastigmatal  posterior  row,  and  an  infrastigmatal  central  row;  dermal  appen- 
dages supported  by  these  papillae  long,  straight,  tapering,  not  perceptibly  enlarged 
at  tip,  though  presumably  truncate;  those  of  the  subdorsal  series  are  directed  inward, 
of  the  lateral  a  little  forward,  upward  and  inward,  of  the  suprastigmatal  series  forward, 
of  the  infrastigmatal  erect ;  besides  there  are  long,  recurved,  tapering  bristles  on  the 
terminal  segment,  as  described  under  the  species. 

Mature  caterpillar.  This  was  observed  in  life  only  in  the  second  stage  and  insuffi- 
cient notes  taken.  The  dorsal  thoracic  shield  narrows  on  the  sides  without  reaching 
the  spiracle;  the  body  is  covered  with  regularly  distributed  papillae,  each  bearing  a 
short,  t.apering,  delicate  hair;  otherwise  much  as  in  the  caterpillar  at  birth. 

Chrysalis.  Rather  long,  nearly  cylindrical,  obtusely  rounded  at  the  anterior  ex- 
tremity, tapering  behind ;  tongue  reaching  the  base  of  the  cremaster;  free  terminal 
joints  of  abdomen  forming  a  rapidly  tapering,  conical  mass,  the  cremaster  exactly 
continuing  the  lines  of  the  cone,  bluntly  rounded  at  tip,  and  a  little  compressed,  so  as 
to  be  twice  as  broad  as  thick,  the  apical  field  of  booklets  small  and  almost  linear; 
these  segments  are  furnished  with  linear  series  of  miuute  tubercles,  each  bearing  a 
strongly  depressed,  backward  directed,  short,  curving,  pointed  bristle ;  there  is  in  par- 
ticular an  infralateral  series  at  least  two  to  a  segment,  a  suprastigmatal  series  and  an 
infrastigmatal  band,  three  or  four  to  a  segment,  besides  many  veutrostigmatal  ones ; 
anal  booklets  short,  enlarging  almost  from  the  base,  strongly  crooked  and  expanded. 
Described  from  the  terminal  portion  of  a  specimen  and  the  figures  and  notes  of  Harris. 

This  genus,  peculiar  to  America,*  seems  to  spread  over  a  district  which 
very  commonly  forms  the  boundary  of  Hesperidan  genera,  viz.,  that  part 
of  America  east  of  the  Rocky  mountains  and  including  the  Antilles,  which 
lies  between  Lat.  15°  and  Lat.  45°  N.  But  three  species  are  known, 
one  belonging  to  the  southern  portion  of  the  main  land,  one  to  the  An- 
tilles and  one  to  the  United  Statesf.  The  latter  is  common  in  the  southern 
half  of  New  England. 

The    butterflies    resemble  but   little  other   Hesperidae.     Their    simply 

•Some  of  the  species,  placed  In  this  genus  fer  under  the  specific  name  leporiua,  but,  I 
by  Fclder,  do  not  belong  here.  believe,  not  yet  described,  occurs  in  Venez- 

tA  fourth,  listed  by  the  late  Herrich-Schaef-      uela. 

'9S 
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clubbed  antennae,  long,  porrect  palpi,  with  the  greatly  produced  apical  joint, 
their  feeble  wings  and  their  excessively  slender  body,  all  form  characters 
whicli  are  in  marked  contrast  to  the  uniformity  of  the  other  members  of  the 
family  in  these  particulars.  They  are  among  the  very  smallest  of  Hesperians 
— and  indeed  of  butterflies,  their  wings  broad,  entire,  and  dark  brown,  varied 
above  with  fulvous  discal  areas  of  greater  or  less  extent,  the  under  surface 
of  the  hind  wings  almost  wholly  fulvous. 

The  transformation  of  none  of  the  species  are  perfectly  known  but  the 
northern  species  is  triple  brooded,  probably  hibernating  as  a  chrysalis. 

The  buttei-flies  differ  from  all  other  members  of  the  family  to  which  they 
belong,  in  the  feebleness  of  their  flight  and  their  general  lack  of  vigor ; 
their  flight  is  even  weaker  than  that  of  the  Satyrids  and  recalls  them  in  its 
dancing  movement,  not  strictly  in  accordance  with  that  of  the  Hesperidae. 
They  are  fond  of  moist  and  hot  situations,  living  beside  streams  through 
sunny  meadows.  The  larvae  feed  on  Gramineae,  constructing,  from  the 
beginning  of  their  life,  little  nests  wherein  to  live. 

The  eggs  are  neai'ly  hemispherical,  flatter  than  those  of  any  other  of  our 
Hesperidae  and  thus  readily  distinguished.  The  juvenile  lax'vae  are  un- 
usually short  and  the  dermal  bristles  have  no  apparent  enlargement  at  tip. 
The  full  grown  caterpillars  are  not  known,  but  one  species  in  the  second 
stage  is  uniform  pale  yellow,  with  a  brown  head  all  covered  with  pile. 
The  chrysalis  of  the  same,  according  to  Harris,  is  slender  with  a  bluntly 
rounded  head  and  conical,  rapidly  tapering  abdomen  with  large  cremaster. 


EXCURSUS    LX.—A  BUDGET  OF  CURIOUS   FACTS    ABOUT 

CHE  YSALIDS. 

What  are  called  butterflies,  however,  are  generated  from 
caterpillars;  but  caterpillars  are  generated  from  green  leaves, 
and  especially  from  raphanos,  which  some  call  cabbage, 
and  at  lirst,  indeed,  something  less  than  a  grain  of  millet  is 
produced;  afterwards  small  worms  originate  from  this; 
'  and  these  increiisinj.',  in  the  space  of  three  days  are  formed 
into  small  catripillars.  Such  caterpillars,  also,  when 
increased,  cease  from  motion,  change"  their  form,  and  are 
called  chrysalides,  or  aureliae.  ...  In  a  short  time  .  .  .  the 
shell  bursts,  and  winged  animals  fly  out  of  it,  which  we  call 
butterflies. 

Aristotle. — History  of  Animals  (Taylor's  transL). 

Examine  any  butterfly  chrysalis  you  please  and  you  will  find  on  either 
side  of  the  head,  close  to  the  base  of  the  antennae  and  partially  overlapped 
by  them,  a  smooth  crescent-shaped  belt,  which  generally  contrasts  rather 
strongly  with  the  roughened  surfaces  about  it.  It  corresponds  closely  in 
position  with  the  curving  row  of  simple  ocelli  found  on  the  head  of  the 
caterpillar,  where  it  is  generally  marked  by  a  distinct  impression  ;  it  also 
lies  across  the  middle  of  the  convexity  which  marks  the  position  of  the 
compound  eye  of  the  inclosed  butterfly  ;  the  convex  case  of  the  rest  of  the 
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eye  is  rough  and  coarse  like  tlie  chrysalis  skin  generally,  but  this  curved 
ribbon  is  sinootii  and  thin,  and  regularly  embossed,  each  gentle  elevation 
apparently  corresponding  to  the  centre  of  a  facet  of  a  compound  eye 
(86:22).  Now  it  has  been  suggested  that  this  belt  is  a  window  through 
which  the  prisoner  may  look  abroad  ;  what  end  this  would  serve  is  not  ex- 
plained ;  nor  have  the  structure,  form,  and  position  of  the  belt  been  taken 
into  consideration.  No  underlying  structure,  as  far  as  I  am  aware,  has 
been  foimd  related  to  it  alone  ;  and  as  an  external  covering  of  an  eye  its 
structure  is  midway  between  that  of  the  caterpillar  and  the  perfect  insect. 
May  it  be  a  relic  of  the  past,  the  external  sign  of  what  once  was?  Are 
we  to  look  upon  this  as  one  hint  that  the  archaic  butterfly  in  its  transfor- 
mations passed  through  an  active  pupal  stage,  like  the  lowest  insects  of 
to-day,  when  its  limbs  were  unsheathed,  its  appetite  unal)ated,  and  its  daily 
necessities  required  the  use  of  a  compound  eye,  such  as  would  result 
from  the  multiplication  and  conglomeration  of  simple  eyes  within  the 
normal  ocellar  field  of  the  larva?  This,  it  is  true,  is  merely  speculation  ; 
but  whatever  explanation  of  the  structure  of  this  glassy  band  is  given 
must  account  for  its  form  and  its  relation  to  the  larval  row  of  tubercles. 

There  is  another  peculiarity  in  the  head  of  certain  chrysalds  which  de- 
mands our  attention  and  an  explanation  of  its  cause,  since  it  is  found  in 
some  groups  and  not  in  others.  On  either  side  of  the  front  of  the  head 
there  is  often  a  roughened  angulate  or  conical  projection,  bearing  no  rela- 
tion whatever  to  the  parts  beneath,  but  looking  like  a  pair  of  clumsy  horns 
or  ears  projecting  forward  ;  other  chrysalids  have  the  front  extremity  pro- 
longed in  the  middle,  while  the  sides  of  the  head  are  quite  smooth  and 
regular ;  others  again  have  the  same  smooth  and  bluntly  rounded  head 
which  generally  characterizes  the  pupa  of  moths.  Since  these  projections 
are  mere  extensions  of  the  pellicle  and  quite  hollow,  it  might  be  pre- 
sumed that  they  indicated  some  variation  in  the  life  of  the  chrysalis  ;  and 
such  at  least  generally  is  indeed  the  fact.  Many  chrysalids  are  protected 
by  some  sort  of  a  cocoon  ;  and  these  have  perfectly  smooth  and  rounded 
heads  ;  so,  too,  have  those  which,  though  exposed,  are  girt  immovably  to 
the  object  they  have  chosen  as  their  support.  Other  chrysalids  are  at- 
tached by  the  tail  and  loosely  bound  about  the  middle  by  a  girth  which 
allows  the  body  to  sway  from  side  to  side ;  while  still  others  hang  freely 
by  their  hinder  extremity.  In  these  two  latter  cases  the  chrysalids  may  be 
blown  hither  and  thither  by  every  breeze  and  are  liable  to  injury  from 
neighboring  objects  ;  as  in  all  cases  the  tail  is  fastened,  their  point  of 
greatest  motion  is  of  course  the  head,  and  this,  therefore,  is  guarded  by 
projecting  roughnesses.  In  those  which  hang  freely  there  are  some  excep- 
tions to  this  rule,  as  in  the  case  especially  with  the  Satyrids,  but  even  here 
some  angulations  or  little  conical  tubercles  may  be  discovered  ;  and,  be- 
sides, the  chrysalis  stage  of  such  species  is  invariably  passed  in  midsum- 
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mer,  and  therefore  is  very  brief.  So  far  as  I  am  aware,  every  chrysalis 
which  Hves  through  the  winter,  and  whose  body  hangs  at  the  merty  of  the 
wind,  has  its  head  protected  as  I  have  described  ;  those  which  hang  freely 
have  always  the  two  frontal  projections  ;  those  which  are  also  loosely  girt 
about  the  middle  sometimes  have  the  same,  or  they  may  have  the  single 
extension  in  front.  It  is  indeed,  only  by  exception  that  any  of  our  pen- 
dant chrysalids  pass  the  winter  at  all.  So  good  an  observer  as  Ranibur, 
whose  observations  were  made  in  Spain  long  ago,  remarked  :  "Je  ne  con- 
nais,  du  reste,  aucune  espece  dont  la  chrysalide  soit  suspendue,  qui  passe 
I'hiver  en  cet  etat." 

It  may  also  be  noticed  that  chrysalids  with  extraordinary  projections  or 
ridges  in  other  parts  of  the  body  all  belong  to  the  same  free-moving  groups  ; 
the  greater  the  danger  to  the  chrysalis  fi-om  surrounding  objects,  the 
greater  its  protection  by  horny  tubercles  and  roughened  callous  ridges ; 
the  greater  the  protection  possessed  in  other  ways,  as  by  firm  swathing  or 
a  safe  retreat,  the  smoother  the  surface  of  the  body  and  the  more  regular 
and  rounded  its  contours.  We  have  thus  a  complete  explanation  of  all  the 
angularities  in  the  surface  of  the  body,  with  the  sole  exception  of  certain 
horn-like  protuberances  on  the  front  of  the  head  in  some  Pamphilidi,  whicii 
may  possibly  be  of  use  in  keeping  the  body  from  too  great  movement  in  the 
cocoon-like  enclosure  in  which  the  chrysalis  is  protected. 

There  is  another  peculiarity  in  our  chrysalids  which  strikes  one  as  odd 
when  first  noted,  though  it  is  not  confined  to  them  alone.  In  certain  in- 
stances the  chrysalids  of  neighboring  groups  very  nearly  resemble  each 
other  when  the  caterpillars  from  which  they  came  differ  strikingly ;  and 
the  reverse  is  equally  true.  No  better  instances  can  be  given  than  in  our 
genera  of  swallowtails  :  The  chrysalids  of  Jasoniades  and  Papilio,  for  in- 
stance, are  very  much  alike,  and  would  often  be  mistaken  for  each  other 
did  the  size  agree  ;  while  the  caterpillars  from  which  they  came  differ  in  the 
most  striking  manner,  not  only  in  color  and  markings  —  a  difference  of 
special  importance  in  naked  caterpillars — but  also  in  form.  To  reverse 
the  picture,  the  caterpillars  of  Jasoniades  and  Eupiioeades  are  of  precisely 
the  same  form  and  color,  on  a  first  view  differing  only  in  some  minor  points 
of  markings,  while  their  chrysalids  seem  made  on  quite  a  different  plan. 

One  finds  the  same  thing  true  in  certain  groups  if  the  other  stages  of 
life  are  also  examined.  It  only  serves  to  show  that  selection  has  seized 
upon  every  available  point  of  structure  at  each  stage  of  life,  and  quite  inde- 
pendently ;  so  that  it  is  only  by  the  summation  of  characteristics  of  all  the 
stages  that  we  may  arrive  at  a  true  conception  of  their  actual  relationships. 
In  some  groups  selection  has  apparently  found  nothing  in  one  stage  to  seize 
upon  to  answer  its  ends,  and  all  the  members  of  that  group  show  then  a  dull 
uniformity  which  would  seem  to  indicate  no  great  antiquity,  or  in  other 
words  a  very  intimate  relationsiiip  between  its  different  members ;  when, 
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if  another  stage  be  stiicliecl,  wo  find  at  once  where  selection  lias  been  em- 
ploying her  forces  and  can  only  regard  the  differences  here  as  marks  of  an 
immense  lapse  of  time  since  the  common  ancestor  of  all  flourished  upon 
the  earth. 

liut  to  leave  these  general  considerations  and  to  return  to  our  ehrysalids. 
We  have  pointed  out  some  common  features  of  interest  about  their  struc- 
ture. Can  we  find  anything  worthy  of  remark  in  the  life  of  such  api)ar- 
ently  lifeless  things?  Certainly  ;  we  may  fairly  call  a  chrysalis  a  most 
tickle  objei't  ;  a  most  uncertain  creature.  Has  it  not  been  mentioned  over 
and  over  again  in  tiiis  work  that  while  one  brood  may  follow  another  with 
tolerable  regularity,  broods  are  very  apt  to  be  uneven  in  their  numbers, 
because  some  ehrysalids  fail  to  disclose  their  inmates  at  the  expected  time 
but  wait  a  little  or  a  longer  time  ?  That  there  should  be  some  little  vari- 
ation due  perhaps  to  conditions  of  temperature  were  to  be  expected ;  but 
that  the  continence  of  the  chrysalis  sliould  be  just  enough  to  have  it  skip 
a  brood  is  certainly  reason  for  wonder,  for  here  meteoric  conditions  can 
often  have  clearly  nothing  to  do  with  it.  Some  instances,  indeed,  are  on 
record  where,  when  normally  a  single  winter  would  mark  the  duration  of 
a  chrysalis,  it  has  lasted  two  winters  and,  of  course,  the  intervening  sum- 
mer. All  these  variations  seem  to  be  provisions  of  nature  to  guard  against 
destruction  of  the  species  under  adverse  circumstances.  Nature  seems 
always  on  her  guard. 

Or  take  a  kindred  fact.  It  is  well  known  to  tlie  aurelian  that  the  males 
of  a  given  brood  almost  invariably  make  their  appearance  before  the  fe- 
males, sometimes  only  a  day  or  two,  sometimes  as  many  weeks.  It  seems 
only  another  instance,  so  many  of  which  are  known  in  both  animal  and 
vegetable  kingdoms,  of  a  device  to  secure  fertilization.  Now,  Mr.  Ed- 
wards, with  his  unrivalled  experience  in  breeding  butterflies,  tells  us,  what 
all  of  us  have  seen  on  a  smaller  scale,  that  when  bred  in  confinement,  not 
exposed  to  all  the  vicissitudes  of  the  weather,  the  females  appear  quite 
as  early  as  the  males.  What  subtle  influence  then  is  it  which  earlier 
awakes   the  male  under  wholly  natural  conditions  ? 

We  owe  to  Wilhelm  iliiller  (a  brother  of  Fritz  Miiller,  who  has  made 
so  many  neat  observations  in  the  natural  history  of  tropical  animals)  a 
curious  fact  in  the  lives  of  the  free  hanging  ehrysalids  of  tropical  Nym- 
phalidae.  Every  naturalist  knows  how  rarely  these  ehrysalids  are  dis- 
covered in  free  nature  ;  most  of  our  knowledge  of  them  comes  fi'om  those 
raised  in  confinement ;  for  the  caterpillar  nearly  always  seeks  an  obscure 
place  in  which  to  change  or  else  imitates  in  its  color  and  perchance  in  its 
form,  surrounding  oljjects.  Now  ^liiller  has  discovered  that  many  of 
them  are  directly  sensitive  to  light  and  will  respond,  slowly  indeed  but 
eflTectually,  to  its  presence.  To  exi)erimeut  upon  them  he  devised  an  ar- 
rangement by  which  the  light — not  the  direct  rays  of  the  sun,  but  merely 
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its  light-: — could  be  thrown  upon  them  from  one  direction  or  another  with- 
out touching  tlicni,  and  he  found  tlieni  capable  of  changing  their  position, 
some  of  tiiem  from  side  to  side,  some  from  a  pendant  to  a  horizontal  po- 
sition, through  an  angle,  varying  in  the  species,  of  from  45°  to  70°,  or 
even  90°,  in  order  to  present  as  little  surface  to  the  light  as  possible,  to 
get,  as  it  were,  in  the  shade  ;  some  responded  to  changes  as  frequent  as  a 
dozen  in  six  hours.  The  ex()eriments  were  made  with  a  number  of 
species  ;  one  of  them  was  an  Ageronia,  which,  pendant  when  in  the  dark, 
in  the  li<jht  hugged  the  horizontal  surface  from  which  it  hung  so  as  to  as- 
sume  the  attitude  of  a  girt  Papilionid,  whence  arose,  Miillcr  believes,  the 
error  of  Lacordaire  and  others,  who  asserted  Ageronia  had  a  girt  chrysa- 
lis. As  not  a  few  of  the  chrysalids  most  frequently  experimented  on 
died  or  produced  crippled  butterflies,  Miiller  believes  that  too  much  light 
is  injurious  to  them  and  reasoned  that  this  movement  was  therefore  one  of 
protection.  But  he  found  one  very  strange  exception  to  the  rest  in  a 
species  of  Catonephele,  which  responded  to  his  experiments  in  an  exactly 
opposite  manner,  bending  to  receive  on  its  side  the  fullest  amount  of  light 
and  reversing  its  position  when  the  light  was  transferred  to  the  opposite 
quarter.  Surely  we  have  much  yet  to  learn  from  apparently  lifeless 
chrysalids. 


ANCYLOXIPHA  NUMITOR.— The  least  skipper. 

[Least  yellow  skipper  (Abbot);  bordered  skipper  (Harris);  wee  skipper  (Scudder).] 

Hesperia  numitor  Fahr.,Entom.  ayst.,  iii:  Ancyloxipha  numitor  Feld.,Verh.  zool.- 

324  (1793) ;— God.,  Encycl.  in<?th.,  ix:  725,776-  bot.  gesellsch.Wien.,  xii: 477(1862) ;—Scudd., 

777  (1819) ;  —  Westw.,  Don.  lus.  Ind.,  67,  pi.  Syst.  rev.  Am.  butt.,  53  (1872) ;— Fern.,  Butt. 

44,  fig.  3  (1842).  Me.,  96  (1884) ;—  French,  Butt.  east.  U.  S.,  301 

Papilio  numitor    Abb.,  Draw.  ins.  Geo-  (1886) ;— Mayn.,  Butt.  N".  Engl.,  56-57,  pi.  5, 

Br.Mus.,  vi:  96,  figs.  144-146 ;  — Herbst.,  Nat-  figs.  84,  84a  (1886). 

ursyst.  ins.  schiuett.,  xi :  390  (1804).  Tliymeliciis  puer  HUbn.,  Verz.  schmett., 

Erycina  numitor  God.,  Encycl.  m6th.,  ix  :  113  (1816) ;— Zutr.  exot.  schmett.,  ii:  17,  figs. 

561,587(1819).  275-276(1823). 

Pnmpliila  numitor  Westw.-Hewits.,  Gen.  Heteropterus  marginatus  Harr.,  Ins.  inj. 

diurn.  Lep.,  ii :  523  (1852) ;—  Morr.,  Syn.  Lep.  veg.,  3d  ed.,  308,  figs.  131, 1.36  (1862). 
N.  Aracr.,  120  (1862). 

Cyclopides    numitor   Bull.,    Catal.  Fabr.  Figured  also  by  Glover,  111.  N.  A.  Lop.,  pi. 

Lep.,  279,  syn.  exel.  (1869).  30,  fig.  8 ;  pi.  31,  fig,  6,  ined. 

Tkymelicus  nttmiior  Bull.,  Entom.  mouthl. 
mag.,  vii:94(1870). 

The  innocent  looks  up  with  eyes 
That  know  no  deeper  shade 

Than  falls  from  wings  of  butterflies, 
Too  fair  to  make  afraid. 

Katherlne  Bates.— ^1  Song  of  Waking. 

Imago:  (10:7;  13:  13).  Head  covered  above  with  blackish  scales,  mostly  con- 
cealed by  lemon  yellow  hairs,  inclining  to  tawny,  and  with  a  few  intermingled  dark 
brownish  ones;  beneath  white,  with  a  narrow  belt  of  the  same  encircling  the  eye,  ex- 
cepting in  front,  and  broken  only  by  the  pencil  of  black  hairs  on  the  outer  side  of  the 
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anteiinnc  iiiul  aiiaiii  at  n  point  a  little  beliiiul  it.  I'alpl  whlto  at  base  ami  on  flic  basal 
half  of  the  miiUlle  joint,  especially  on  the  .skies ;  below  and  above  it  clianges  to  tawny 
on  approaching  the  tip,  mingled  above  and  at  the  tip  with  many  blackish  scales;  along 
the  lower  ed-ie  of  the  outer  surface  a  row  of  distant,  long,  delicate,  black  bristles, 
besides  which  there  arc  many  scattered,  elongate,  black  scales  dotting  the  under  sur- 
face, increasing  in  nnuibor  toward  the  tip;  apical  joint  blackish  brown,  enlivened 
on  the  sides  with  tawny.  .Vntennae  blackish  brown,  narrowly  annulated  with  white 
at  the  base  of  the  joints,  broadest  posteriorly,  where,  at  the  base  of  the  club,  those 
of  consecutive  joints  merge  into  a  continuous  silvery  white  band.  Naked  portion  of 
the  tip  brighter  or  duller  luteous.     Tongue  blackish  castaneous,  luteo-castancous  at  tip. 

Thorax  covered  above  with  dull,  tawny  hairs,  becoming  brownish  tawny  on  the 
patagia;  beneath  with  dull  white  scales  and  hairs.  Legs  blackish  brown,  overlaid 
with  pearly  white  scales  and  hairs  on  the  outer  and  under  surface,  and  on  the  femora 
also  on  the  inner  surface;  on  the  tarsi  the  white  is  tinged  with  buff  and  encircles  the 
basal  half  of  the  joints;  the  inner  side  of  the  tibiae  is  also  besprinkled  with  white 
scales,  and  the  leaf-like  appendage  of  the  fore  pair  is  dull  luteous;  spurs  white, 
brown  beneath  and  at  ti|> ;  spines  pale  bull';  claws  luteous. 

Wings  above  tawny,  broaiUy  bordered  with  dark  brown.  Fore  wings  generally  so 
e.\tensively  suffused  with  the  same  as  to  be  better  described  as  dark  brown,  flushed 
with  dull  tawny,  especially  above  the  cell,  but  excepting  the  costal  edge  and  the  ex- 
tremities of  the  subcostal  nervules;  the  discoidal  cell,  and  particularly  its  apical  half, 
is  usually  darker  than  the  surrounding  parts.  Fringe  obscure  dark  brown,  apically  a 
little  paler,  or  mingled  pale  and  brown.  Hind  xoings  with  the  disc  bright  tawny,  a 
uniform  broad  border  extending  along  the  whole  costal  margin  as  far  as  the  subcos- 
tal nervure  and  around  the  outer  nuugin,  as  far  as  the  lowest  median  nervule,  beyond 
which  It  narrows  more  or  less,  and  terminates  at  the  submedian  nervure;  in  addition, 
the  basal  three-fourths  of  the  inner  margin  is  narrowly  bordered  with  griseous  and 
similar  clusters  of  scales  obscure  the  basal  fourth  of  the  wing  between  the  nervures; 
the  basal  half  of  the  wing  is  covered  with  frequent  long,  tawny  hairs.  Fringe  tawny, 
mingled  with  a  very  few  brownish  scales,  and  apically  with  paler  ones. 

Beneath  golden  tawny,  the  hind  wings  immaculate,  the  fore  wings  slightly  darker 
than  the  hind  wings,  and  not  only, as  often  on  the  hind  wings,  edged  throughout  with  a 
dark  brown  line  thickened  a  little  at  the  nervure  tips  on  the  costal  margin,  but  with 
the  whole  lower  portion  of  the  wing  uniformly  fuliginous  brown,  bounded  above  by 
the  subcostal  nervure,  and  limited  outward  by  a  line  drawn  from  the  tip  of  the  third 
superior  subcostal  nervule  to  the  inner  angle  of  the  wing.  Fringe  of  fore  wings  dusky 
brown,  suffused,  especially  in  the  middle,  with  saffron;  fringe  of  hind  wings  of  the 
ground  color  of  the  wings. 

Abdomen  very  dark  purplish  brown  above,  on  the  sides  tawny,  beneath  white. 
Upper  organ  of  male  appendages  (37  : 1)  with  the  hook-ribbon  tapering  but  little,  apex 
squarely  docked  or  a  little  concave;  it  is  twice  as  long  as  the  breadth  of  tlie  tip, 
which  is  directed  downward;  the  overlying  hook  is  like  a  curved  needle;  the  inferior 
lamina  is  nearly  as  deep  as  the  centrum,  and  its  anterior  tooth  depends  as  far  as  the 
hook.  Clasps  fully  six  times  as  long  as  broad,  the  basal  two-thirds  undivided,  nearly 
eqnal.  with  a  slight  elevation  near  the  middle  above;  upper  lobe  exceedingly  slender, 
equal,  bluntly  terminated,  two-thirds  as  long  as  the  apical  portion  of  the  blade, 
and  having  the  same  direction  as  it;  the  latter  is  half  as  broad  as  the  basal  poi'tion  of 
the  clasp,  equal,  bluntly  terminated,  curved  considerably  upward  and  turned  inward  a 
little,  the  apex  furnished  with  minute  prickles. 


Measurements  in  millimotres. 

MALE.S. 

FEMALEC 

. 

Length  of  tonfruc,  8.76  mm. 

Smallest. 

.Vverage. 

Largest. 

Snialleet. 

Average. 

Largest. 

Leuifth  of  fore  win*' 

10. 
4. 
4.5 
3. 

11. 
4.5 
5. 
3. 

12.15 
4.85 
6. 

3.5      1 

11.75 
4.26 
5.3 
2.75 

12. 

4.65 

5.9 

8. 

18. 
4.85 
6.45 
8.56 

hind  tibiae  and  tarsi.  . 
fore  tibiae  and  tarsi.  . 

Described  from  63  specimen!!,  of  which  36  J  ,^12  9 . 
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Egg  (66 :  22,  25).  Surface  smooth,  glistening,  broken  up  by  shallow,  narrow,  in- 
dented lines  into  polygonal,  generally  somewhat  lozenge-shaped  cells,  from  .017  mm. 
to  .021mm.  in  diameter,  and  dotted  profn.sely  with  minute  punctuations;  niicropyle 
rosette  (69:8)  .1  mm.  in  diameter,  the  cells  varying  from  .013  mm.  to  .021  mm.  in 
size.  Color  when  tlrst  laid  bright  shining  yellow  ;  in  two  days  streaks  and  irregular 
ragged  patches  of  deep  orange-red,  connected  in  a  band  around  the  egg,  half  way  up, 
indicate  the  changes  occurring  within.     Height,  .30  mm. ;  breadth,  .7  mm. 

Caterpillar.  First  stage  (73:4).  Head  (80:51)  black,  shining;  surface  very 
minutely  shagreened  with  a  few  delicate,  whitish  hairs,  .04  mm.  long;  antennae  fus- 
cous ;  ocelli  black ;  mouth  parts  apparently  black.  Body  pale  yellow,  tinged  anteriorly 
and  posteriorly  with  pale  reddish  brown ;  dorsal  thoracic  shield  black ;  dermal  append- 
ages long,  straight,  tapering,  blackish  fuscous,  04  mm.  long,  seated  on  minute  papil- 
lae, those  of  the  subdorsal  I'ows  .08  mm.  apart  on  the  same  segment;  at  the  anterior 
base  of  those  of  the  second  and  third  thoracic  segments  is  a  small,  colorless  papilla; 
on  the  terminal  segment  there  are  two  subdoi'sal,  recumbent,  recurved  bristles,  .1  mm. 
long,  directed  also  inward  so  as  to  cross ;  just  anterior  to  these  is  another  similar 
but  shoi'ter  pair;  and  around  the  hinder  margin  of  the  anal  plate  four  straight  bristles, 
directed  backward,  with  a  similar  one  on  each  side  of  the  hinder  end  of  the  penultimate 
segment;  they  are  from  .065  mm.  to  .085  mm.  long,  the  outer  ones  of  the  anal  plate 
being  the  longest;  spiracles  concolorous ;  legs  yellowish,  somewhat  infuscated;  pro- 
legs  yellowish.  Length,  1.3  mm. ;  breadth  of  body,  .24  mm. ;  of  head,  .35  mm.  ;  dorsal 
thoracic  shield  not  more  than  .03  mm.  in  length. 

Second staffe.  Head  dark  castaneous  brown,  nearly  black,  with  a  few  very  short  and 
very  delicate,  scattered  pale  hairs;  triangle  paler;  ocelli  dusky  pellucid  surrounded  by  a 
black  field.  Body  pale  greenish  yellow;  dorsal  thoracic  shield  brownish  fuscous ; 
minute  blackish  fuscous  papillae  regularly  scattered  all  over  the  body,  each  giving  rise 
to  a  short,  delicate  hair,  .04  mm.  long;  legs  and  prolegs  p.ale  yellowish.  Breadth  of 
head,  .52  mm. 

Chrysalis.  Reddish  ashy  color,  minutely  sprinkled  with  brown  dots  (Harris) ;  the 
terminal  segments  of  the  abdomen  (all  that  remain  of  the  Harris  specimen)  are  dark 
luteo-testaceons,  the  tubercles  blackish  fuscous,  the  bristles  of  the  same  color;  the 
sides  of  the  creraaster,  as  of  the  preanal  button,  especially  the  latter,  deeply  channeled, 
the  whole  inferior  surface  of  the  cremaster  longitudinally  combed ;  the  surface  of  the 
abdominal  segments  with  weak  and  fine  transverse  ridges. 

Distribution  (29:4).  This  butterfly  apparently  occurs  throughout  the 
whole  extent  of  the  Carolinian  and  Alleghanian  faunas  ;  in  the  former  it 
extends  from  eastern  Florida  (Brit.  Mus.)  northward  through  Georgia 
"not  very  common"  (Abbot)  and  South  Carolina,  abundant  on  the  sea 
coast  (Scudder) ,  and  westward  to  Texas,  Dallas  ( Boll) ,  Collette River,  mod- 
erately common  (Aaron),  although  at Demopolis,  Ala.,  Mr.  Grote has  "seen 
but  one  specimen."  Mabille  even  gives  it  from  Brazil !  In  tlie  Al- 
leghanian fauna  it  has  been  frequently  found  in  the  west  and  as  far  as 
eastern  Kansas,  not  common  (Snow),  Ames,  Iowa  (Osborn)  and  Wiscon- 
sin, numerous  (Hoy),  and  its  northern  limit  is  indicated  by  the  following 
stations  :  St.  Catherines,  Ontario  (Saunders),  Canada  West  (Brit.  Mus.), 
Kockport,  Ohio  (Kirtland)  and  southern  Michigan  "common"  (Harring- 
ton). In  New  York  it  has  been  found  about  Albany  and  Bethlehem,  in 
the  former  place  abundantly  (Lintner),  and  in  the  Province  of  Quebec  at 
ShefFord  (Fyles). 

In  New  England  it  is  abundant  south  of  the  northern  boundary  of  Mass- 
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achusctts,  but  has  been  recorded  from  only  two  localities  north  of  it,  Nor- 
way. Me.  (Smith)  and  Milford,  X.  II.  "coinindii"  (Wiiitncy').  It  will 
proltablv  be  found  somewhat  further  north. 

Haunts.  The  butterfly  frequents  low  marshy  meadows  and  the  borders 
of  runlets  passing  through  thcin,  especially  where  half  choked  with  wild 
grasses,  or  in  neglected  bottom  lands  iu  the  moister  spots,  but  especially 
next  to  running  water.  Abbot  gives,  as  for  most  of  the  skippers,  "oak 
woods,"  but  it  would  probably  be  in  somewhat  similar  stations  therein  that 
he  found  them,  particularly  as  he  adds  :  "fields  in  low  grounds."  In 
another  manuscript  he  says  the  least  yellow  skipper  "is  frequent  in  rice 
fields  ;ui(l  meadowy  parts  of  branches"  (i.  e.  small  streams)  which  is  pre- 
cisely as  elsewhere. 

Oviposition.  All  of  the  eggs  I  have  seen  were  laid  in  confinement, 
many  of  them  received  from  Messrs.  Hambly  and  Clapp  who  simply  enclosed 
females  in  pill  boxes ;  in  these  instances  they  were  generally  deposited  on 
the  sides  of  the  boxes,  but  occasionally  on  tlie  bottom  ;  others  were  laid  on 
the  sides  of  erect  blades  of  grass.  They  hatch  in  June  and  July  in  nine  or 
ten  days  ;  in  September  in  from  five  to  seven  days. 

Food  and  habits  of  caterpillar.  The  caterpillar  feeds  readily  upon 
counuou  grasses.  I'robably  its  natural  food  will  be  found  to  be  some  of  the 
wild  sjrasses  which  love  mucli  nioisture.  When  first  hatched  it  constructs  a 
nest  for  itself  on  either  side  of  a  blade  of  grass  by  fastening  together  the 
opposite  edges  with  from  five  to  twelve  strong  bands  of  silk,  the  threads 
of  each  band  crossing  one  another,  thus  making  the  bands  broader  at  their 
origin  than  in  the  middle  ;  after  their  first  moult,  this  is  perfected  by  closing 
the  interstices  with  a  thin  irregular  web  of  silk  ;  behind  or  beneath  this  the 
caterpillar  remains.  Specimens  which  hatched  in  an  empty  box  surrounded 
themselves  with  a  broad  carpet  of  silk  on  all  sides  excepting  behind,  leaving 
also  the  spot  on  which  they  rested  uiicovered. 

Life  history.  It  is  triple  brooded  and  passes  the  winter  either  in  the 
chrvsalis  or  as  a  mature  larva.  It  appears  on  the  wing  early  in  June, 
occasionally  as  early  as  the  Ist  but  ordinarily  not  before  the  7th  in  the 
southernmost  parts  of  New  England  or  the  10th  or  1 2th  in  the  vicinity  of 
Boston  ;  occasionally  it  is  a  little  later ;  by  the  middle  of  the  month  it 
is  not  only  abundant  but  by  this  time,  if  not  earlier,  the  females,  which 
are  always  later  than  the  males,  have  begun  to  lay  eggs  ;  by  the  21st  the 
numbers  begin  to  diminish  and  it  seldom  continues  into  the  following 
month.  The  eggs  hatch  in  nine  or  ten  days  and  the  young  larva,  moult- 
ing for  the  first  time  in  four  days,  probably  attains  its  growth  by  the  mid- 
dle of  July  ;  the  duration  of  the  chrysalis  stage  is  unknown,  but  the  second 
brood  of  butterflies  makes  its  advent  during  the  last  week  of  July,  gener- 
ally between  the  2Uth  and  25th,  sometimes  not  until  the  28th  or  30th. 
Eggs  are  laid  at  once  when  the  females  appear.     This  brood  scarcely 
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lasts  beyond  the  middle  of  August,  and  shortly  thereafter,  generally 
between  the  20th  and  28th  of  this  month,  the  last  brood  appears.  As  early 
as  the  first  of  September  the  female  is  laying  her  eggs,  the  male  preceding 
her  by  only  two  or  three  days.  Eggs  are  laid  at  least  as  late  as  the  20th 
and  both  sexes  continue  to  fly  nearly  to  the  end  of  September,  though  in 
scanty  numbers  in  the  latter  part  of  the  month.  The  eggs  of  this  brood 
hatch  in  from  five  to  seven  days  and  the  young  larva,  as  before,  moults  its 
embryonic  skin  in  four  days  ;  as  it  is  a  comparatively  rapid  feeder  it  prob- 
ably passes  the  winter  as  a  chrysalis  rather  than  a  caterpillar.  In  Georgia 
Abbot  bred  the  butterfly  September  22,  after  ten  days  in  chrysalis. 

Behavior  of  the  butterfly.  It  has  a  feeble  flight,  never  darting 
about  from  one  spot  to  another  like  other  Hesperidae,  but  moving  in  a 
leisurely,  languid  manner,  8kip])ing  over  the  grass-tops  of  a  lane  or 
among  the  reeds  of  a  marshy  rill,  in  the  most  dainty  manner  possible; 
it  does  not  turn  much  to  one  side  or  the  other,  but  flies  with  a  short, 
slight,  vertical  movement  apparently  giving  but  a  single  beat  of  the  wings 
to  each  little  skip  and  frequently  stopping  to  alight ;  it  never  rises  above 
the  herbage  unless  to  alight  on  a  flower.  "When  alarmed,  they  will  drop 
to  the  ground  among  the  grass  stems  and  then   remain  quiet"  (Maynard). 

When  perched  on  a  flower  all  the  wings  diverge  equally  at  an  angle  of 
45°  with  each  other.  When  resting,  the  body  is  raised  high  and  equally 
on  all  the  legs,  the  wings  folded  back  to  back,  all  their  costal  edges 
together ;  the  antennae,  as  seen  from  the  side,  are  continuous  with  the 
plane  of  the  body  and  straight,  but  curve  slightly  from  a  superior  view  and 
diverge  at  an  angle  of  fully  140°,  the  tips  being  curved  backward  and  sep- 
arated by  a  distance  of  9.5  mm.  Often  also,  in  the  hot  sunshine,  the 
hind  wings  are  placed  at  right  angles  to  each  other,  while  the  fore  wings 
are  slightly  parted  only  and  dropped  so  as  to  bring  the  costal  edges  oppo- 
site the  same  margins  of  the  hind  wings.  At  other  times,  especially  when 
resting  in  the  shade,  the  hind  wings  are  stretched  hoi'izontally  or  nearly  so, 
while  the  fore  wings  diverge  at  an  angle  of  45°,  their  tips  being  5  mm. 
apart,  and  the  extremity  of  their  inner  margins  resting  upon  the  anal  area 
of  the  hind  wings  ;  the  antennae  are  then  deflected  a  very  little  and  diverge 
at  an  angle  of  about  125°,  the  tips  being  8.5  mm.  apart.  When  walking, 
aU  the  wings  are  closed,  the  tip  of  the  abdomen  is  trailed  on  the  ground, 
and  the  antennae,  retaining  the  divergence  just  mentioned,  are  straight  on 
a  lateral  view  and  barely  bent  below  the  plane  of  the  body. 

It  has  a  curious  habit  when  at  rest,  of  moving  its  antennae  in  a  small 
circle,  the  motion  of  the  two  alternating,  i.  e.,  when  one  is  moving  in  a 
forward  curve,  the  other  is  passing  in  a  reverse  direction. 

Desiderata.  Although  the  history  of  this  butterfly  is  better  knovvTi 
than  that  of  many  others,  there  are  some  points  which  still  remain  ob- 
scure ;  in  particular  we  know  but  little  of  the  second  brood  and  the  cause 
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of  its  brief  duration  ;  probably  it  is  comparatively  insignificant  in  numbers 
anil  its  history  may  prove  a  curious  element  in  the  life  of  the  butterfly ; 
how  the  insect  passes  the  winter  and  what  the  duration  of  the  chrysalis  of 
each  brood  may  be  are  questions  still  requiring  solution.  Nor  have  we 
any  knowledge  worth  mentioning  of  the  peculiarities  and  habits  of  the 
later  stages  of  the  caterpillar  or  of  the  structure  of  the  chrysalis  or  cocoon. 
It  would  be  interesting  to  know  whether  the  mature  caterpillar  lives  exposed, 
like  the  other  species  in  this  section.  The  parasites  and  the  northern 
limits  of  the  butterfly,  even  in  New  England,  require  investigation. 

LIST  OF  ILLUSTRATIONS.— ANCYLOXIPHA   NUMITOR. 

General.  Imago. 

PI.  29,  fig.  4.    Distribution  in  North  America.       Pl.lO,  fig.  7.    Male,  both  surfaces. 

Egg.  13 :  13.    Both  surfaces. 

PI.  66,  fig.  22.    Outline.  37 :  1.    Male  abdoniiual  appendages. 

25.    Colored.  42:3.    Neuration. 

69 : 8.    Micropyle.  58 :  5.    Side  view  of  head  and  appendages 

Caterpillar.  enlarged,  with  details  of  the  structure  of 

PI.  73,  fig.  i.    Caterpillar  at  birth.  the  legs. 
80 :  51.    Front  view  of  head  in  stage  i. 

PAIVIPHILA   FAERICICJS. 

Pamphila  Fabr.,  111.  mag.  ent.,vl:  287  (1807);  gesellsch.  Wien.,  ii:26,  49  (1852). 

— Scudd.,    Proc.    Am.    acad.    sc,    x  :  236  Steropes  Boisd.,  Voy.  Astrol.,  167  (1832). 

(1875).  Cyclopides  pars  Auctorum. 

Carterocephalus     Led.,       Verb,     zool.-bot.  Type.— Pap.  panisciis  Fabr. 

Doch  Alles  singt  und  bliiht  und  lacht  in  Helle, 
Liebkosend  griisst  der  Lenz  sein  schonstes  Kind : 
Der  Schmetterling,  die  gaukelnde  Libelle, 
Das  Bienchen  naht,  der  laue  Morgenwiud, 
Und  Alles  trinkt  aus  ihrem  duft'gen  Quelle. 

ScHULZE. — Die  bezauberte  Rose. 

Imago  (58:6).  Head  pretty  large,  clothed  with  short  scales  and  three  transverse 
rows  of  very  long  hairs ;  outside  of  the  antennae  a  slender  peucil  of  slightly  spread- 
ing, nearly  equal,  arcuate  hairs,  directed  outward,  curving  over  the  eye  and  reaching 
nearly  to  its  centre.  Front  considerably  tumid,  scarcely  twice  as  broad  .is  long,  its 
front  border  suddenly  and  greatly  elevated,  so  that  the  whole  front  is  brought  nearly 
to  the  level  of  the  vertex,  and  thus  protruding  excessively  beyond  the  front  of  the 
eyes,  especially  anteriorly,  separated  from  the  vertex  by  a  slightly  impressed,  straight, 
transverse  line,  connecting  the  middle  of  the  anterior  halves  of  theantennal  bases;  the 
middle  third  of  the  front  margin  is  scarcely  convex,  laterally  rounded  off  to  the  arcuate 
sides,  which  reach  the  outer  border  of  the  antennae  ;  vertex  considerably  longer  than 
the  front,  gently  tumid,  surpassing,  in  front  more  than  behind,  the  level  of  the  eyes, 
separated  from  the  occiput  by  a  very  regular,  br.ace-like,  slightly  impressed,  tr.ansverse 
Une,  and  baring  upon  its  summit  a  slightly  impressed,  gently  arcuate  line,  crossing 
from  a  little  behind  one  antenna  to  the  other.  Antennae  inserted  in  the  middle  of  the 
summit,  their  interior  bases  separated  from  each  other  by  two  and  one-half  times  the 
diameter  of  their  bases,  the  whole  antenna  about  flve-sixths  the  length  of  the  abdomen, 
composed  of  twenty-nine  joints,  of  which  thirteen  form  the  club,  which  is  slightly  less 
than  one-third  of  the  whole  antenna,  subcylindrical,  depressed,  subfusiform,  but 
curved  more  anteriorly  than  posteriorly,  largest  a  little  beyond  the  middle,  and  there  as 
broad  as  the  length  of  three  consecutive  joints;  the  tip  is  blunt,  slightly  conical,  and 
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the  last  joint  fully  as  broad  as  the  stalk;  the  middle  joints  of  the  stalk  a  little  more 
than  twice  as  long  as  broad.  Palpi  two  and  one-fourth  times  longer  than  the  eye, 
rather  slender,  heavily  but  loosely  clothed  with  long  hairs  on  all  but  the  protruding 
apical  joint ;  basal  joint  very  small,  globose,  as  broad  as  long,  and  one-third  the  length 
of  the  middle  joint;  middle  joint  large,  tumid,  cylindrical,  slightly  arcuate,  well 
rounded  at  either  end,  more  broadly  at  base  tlian  at  tip,  three  and  one-half  times 
longer  tliau  broad  ;  apical  joint  inclined  a  little  forward,  exceedingly  minute,  though 
apparently  several  times  longer  than  it  is,  from  the  long  hairs  which  follow  the  direc- 
tion of  its  lengtli,  nearly  twice  as  long  as  broad,  tapering  bluntly,  rounded  at  tip,  its 
length  scarcely  equ.alling  half  the  breadth  of  the  middle  joint. 

J'rothoracic  lobes  small,  appressed,  lamellate;  when  viewed  from  the  front  nearly  as 
long  as  the  shorter  diameter  of  the  eye,  fully  half  as  long  again  as  high,  subtriangular, 
the  inner  and  inferior  sides  straight,  the  other  rather  broadly  arcuate.  Patagia 
large,  the  posterior  lobe  longer  than  the  basal  portion,  and  half  its  width,  slightly 
arcuate,  nearly  equal,  but  tapering  toward  the  rounded  tip ;  the  whole  nearly  as  long 
as  the  breadth  of  the  head. 

Fore  wing  (42 : 2)  twice  as  long  as  broad,  the  lower  outer  angle  falling  but  little 
beyond  the  middle  of  the  costal  margin;  costal  margin  ratlier  strongly  conve.x  at  the 
base,  beyond  faintly  concave;  outer  margin  well  rounded  above,  straight  below,  the 
apex  somewhat  pointed.  The  costal  uervure  terminating  a  very  little  beyond  the 
middle  of  the  costal  margin ;  the  subcostal  moderately  distant  from  the  costal  mar- 
gin, its  second  nervule  arising  at  the  middle  of  the  wing;  cell  a  little  more  than 
three-fifths  the  length  of  the  wing;  first  branch  of  the  median  arising  midway 
between  the  second  and  the  base  of  the  wing,  and  very  far  before  the  origin  of  the 
first  subcostal  branch;  internal  uervure  brief,  straight. 

Hind  wing  elongate,  triangular,  less  than  half  as  long  again  as  broad  ;  costal  margin 
strongly  lobed  at  the  base,  beyond  straight;  outer  margin  strongly  and  pretty  regu- 
larly rounded  above,  straight  below,  the  au.al  angle  well  rounded.  Median  nervules 
widely  separated  at  base,  the  first  nervule  arising  much  nearer  the  base  than  the  sub- 
costal fork. 

Legs  2  3,  1.  All  the  femora  fringed  beneath  with  somewhat  spreading  hairs,  which  de- 
crease in  length  regularly  from  base  to  tip  of  joint;  on  the  middle  and  hind  femora  the 
basal  hairs  are  half  as  long  as  the  femora  itself ;  base  of  the  tibiae  furnished  above  with 
very  few,  distant,  long  hairs.  Femora  2,  1,3;  tibiae  2,  3,  1 ;  tarsi  3,  2,  1 ;  fore  femora 
of  the  same  length  as  the  hind  pair  and  three-fourths  the  length  of  the  middle  femora; 
fore  tibiae  about  four-fifths  the  leugth  of  the  fore  femora  and  two-thirds  the  length  of 
the  middle  tibiae,  which  are  scarcely  longer  than  the  hind  pair;  leaf -like  appendage 
of  the  fore  tiljia  greatly  reduced,  consisting  of  a  slender,  straight,  tapering,  painted 
process,  not  twice  as  long  as  the  breadth  of  the  joint,  but  four  times  as  long  as  broad, 
attached  to  the  middle  of  the  outer  two-thirds  of  the  joint,  and  scarcely  surpassing 
half  the  distance  thence  to  the  tip ;  other  tibiae  armed  at  the  tip  with  a  pair  of  long  and 
very  slender  spines ;  hind  tibiae  without  the  secondary  pair  of  spurs  but  with  a  double 
series  of  a  few,  very  distant,  minute,  delicate  spines  beneath.  Tarsal  joints  1,  2,  5, 
3,  4,  terminal  scarcely  longer  than  the  third  joint,  bnt  on  the  fore  legs  twice  as  long  as 
the  fourth ;  fore  tarsi  about  two-thirds  the  length  of  the  middle  and  a  little  more  than 
half  as  long  as  the  hind  tarsi,  scarcely  shorter  than  the  hind  tibiae, — all  furnished  be- 
neath with  a  triple  row  of  minute  delicate  spines,  the  apical  ones  of  each  joint  but  little 
longer  than  the  others ;  basal  joint  very  nearly  as  long  as  the  rest  together,  the  second 
fully  two-fifths  the  length  of  the  basal  joint.  Claws  small  and  pretty  delicate,  rather 
strongly  curved,  tapering.  Pad  moderate,  transverse.  Paronychia  very  slender,  thread- 
like, half  as  long  as  the  claw,  nearly  straight. 

Upper  organ  of  male  abdominal  appendages  very  small  and  slender;  hooks  longitu- 
dinal, conical,  adjacent  throughout ;  lateral  arms  forming  an  inferior  sheath-like  lamina. 
Clasps  pretty  large  and  broad,  twice  aslong  as  broad,  nearly  equal, the  tip  very  broadly 
rounded,  an  apical  tooth  arising  from  the  lower  margin,  scarcely  separate  from  the 
blade. 


rA.Mriiii.iDi:  THE  cjenus  pampiiila.  1565 

Egg.  Ilpiiiispliericiil,  iimre  tliaii  hall"  as  l)ri>:Kl  ajraiii  as  liigli,  the  iloracil  upper  portion 
very  faintly  and  vertically  wrinliled,  slnulating  ribs  which  do  not  quite  reach  the  basal 
broadest  part  of  tlie  eirg ;  surface  in  no  part  cross-lined  or  reticulate  but  uniformly 
punctate. 

Caterpillar  at  birth.  Head  largo,  full,  smooth,  broadest  below,  narrowest  above, 
a  little  liiglior  tluin  broad,  well  rounded  at  all  points,  of  nearly  e<jual  depth  through- 
out, posteriorly  truncate.  Antennae  witli  tlie  basal  mammiform  joint  exceedingly 
short,  scarcely  protuberant,  tliiril  joint  slender,  twice  as  long  as  broad,  cylindrical 
but  largest  apically  and  rounded  at  tlie  tip,  ttie  fourth  joint  minute,  cylindrical,  about 
twice  as  long  as  broatl  and  sliorter  tlian  tlic  widtli  of  tlie  thii'd  joint,  the  bristle  very 
short  and  exceedingly  fine.  Body  slender,  equal,  the  first  segment  slightly  the  broad- 
est, with  a  moderately  slender,  transverse,  entire  dorsal  plate,  the  last  witli  a  few 
curving  hairs  not  more  than  twice  as  long  as  the  ranged  bristles.  These,  which  are 
slender,  t.apering,  one-third  as  long  as  the  segments,  the  apes  enlarged  so  as  to  be  as 
broad  as  the  extreme  base,  are  seated  on  papillae  half  as  high  as  broad,  and  disposed 
on  eacli  side  of  the  bod}'  as  follows : — a  laterodorsal  anterior  series,  becoming  supra- 
lateral  on  tlie  thoracic  segments,  the  bristles  directed  upward,  and  on  the  abdominal  seg- 
ments a  little  inward;  an  iufralateral  post-median  series,  the  bristles  directed  outward 
and  slightly  forward  on  the  thoracic,  sliglitly  backward  on  the  abdominal  segments;  a 
stigmatal  anterior  series,  the  bristles  directed  outward  and  slightly  downward  and  back- 
ward ;  and  an  infrastigmatal  series  of  two  to  a  segment,  the  bristles  slightly  divergent 
and  downward  directed. 

A  stigmatal  series  of  crateriform  disks  on  the  thoracic  segments  so  closely  resemble 
spiracles  that  I  was  deceived  by  them  and  in  a  note  on  p.  11  of  this  work  wrongly 
mi'iitioned  tliem  as  such. 

Mature  caterpillar.  Head  large,  higher  and  broader  than  the  body,  the  front  rounded 
snliquadrate,  slightly  narrow  above,  a  little  higher  than  broad,  the  summit  slightly 
notclied.  each  hemisphere  with  a  somewhat  independent  curve.  On  a  side  view  much 
broader  below  than  above,  the  diminution  in  depth  being  mainly  upon  the  upper  two- 
flfths,  the  front  much  rounded ;  triangle  extending  much  above  the  middle  of  the  front, 
slender,  half  as  high  again  as  broad  ;  surface  delicately  and  shallowly  mgulose  with  no 
papillae  but  with  short  and  very  scant  and  delicate  pile.  Ocelli  six  in  number,  four  in  a 
tolerably  strong  anterior  curve,  the  upper  two  small,  the  lower  two  large,  a  fifth  as 
large  as  the  third  and  fourth  and  nearly  on  a  line  with  them,  opposite  the  base  of  the 
antennae,  further  removed  from  the  fourth  tlian  tlie  fourth  from  the  first;  the  sixth 
wliich  is  as  small  as  the  first  and  second,  and  behind  the  fourth,  forms  with  the  latter 
and  the  fifth  the  right  angle  of  a  right-angled  triangle.  Labrum  twice  as  broad  as 
high,  rectangular  with  rounded  corners.     Mandibles  stout,  chisel-edged. 

Body  elongated,  very  depressed,  cylindrical,  slender,  tapering  very  gradually  from 
the  front  of  the  second  abdominal  segment  forward  and  quite  as  gradually  from  the 
fifth  abdominal  backward,  the  body  terminating  in  a  produced,  slender,  regularly 
rouudod,  depressed,  paraboloid  plate.  The  neck  of  the  tir.st  thoracic  segment  is  very 
short  and  less  constricted  than  common  among  the  Pamphilidi.  The  transverse  dorsal 
plate  of  the  same  segment  occupies  the  posterior  half  only  of  the  segment  and  is  in- 
conspicuous, subfusiform,  but  of  nearly  uniform  width  and  well  rounded  at  the  sides, 
the  wliole  segment  of  about  equal  length  and  breadth  and  broadest  just  beyond  the 
base.  The  third  segment  is  considerably  larger  than  the  first,  which  more  nearly  ap- 
proaches the  head  in  width  and  height  than  it  does  the  segment  behind  it.  Abdominal 
segments  divided  by  transverse  sutures  into  five  subsegments,  an  anterior  broad  and 
four  narrower  subequal  sections,  three  of  them  together  scarcely  larger  than  the  an- 
terior, the  third  and  fourth  rather  shorter  than  the  second  and  fifth.  Body  covered 
with  a  sparse  pile,  consisting  of  short,  tapering,  finely  pointed  hairs  seated  on  minute, 
abundantly  distributed  papillae,  not  more  than  twice  the  width  of  the  base.  Spiracles 
minute,  short  ovate,  crateriform,  as  if  seated  on  the  summit  of  slight  tubercles,  that 
of  tlie  eighth  abdominal  segment  larger  than  the  others  and  somewhat  higher  upon  the 
body.     Legs  short,  stout,  the  last  two  joints  rapidly  tapering,  the  claw  bent  at  nearly 
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a  right  angle.  Prolegs  very  short  and  stout.  The  body  is  lilcewise  provided  with 
longitudinal,  suprastigmatal  and  infrastigniatal  series  of  minute,  smooth,  glistening 
lenticles,  the  sup rastigraatal  slightly  in  advance  of  the  infrastigniatal,  somewhat  be- 
hind the  spiracles,  generally  one  to  a  segment  in  "each  row,  but  occasionally  double, 
and  not  always  uniform  on  both  sides  of  the  body;  those  of  the  infrastigmatal  series 
are  larger  than  the  spiracles ;  there  is  also  a  transverse  series  of  four  equidistant 
lenticles  on  the  hindmost  section  of  the  penultimate  segment,  the  outermost  aligned 
with  the  last  spiracle;  others  are  found  on  the  sides  of  the  first  and  second  thoracic 
segments. 

See  also  Fletcher's  very  excellent  account  of  the  external  structure  of  this  cater- 
pillar, one  of  the  best  that  have  ever  been  given  of  any  butterfly  caterpillar  (Can. 
ent. ,  XX) . 

We  come  now  to  a  genus  which  though  rather  poor  in  species  is  exceed- 
ingly widely  spread.  Closely  allied  to  a  group  of  insects  peculiar  to  south- 
ern Africa  and  Madagascar  it  is  found  only  in  districts  as  far  removed  as 
possible  from  that ;  namely,  in  the  northern  half  of  the  north  temperate 
zone  of  both  hemispheres  and  south  of  the  tropics  in  western  America. 
Three  species  are  known  in  the  Old  World  in  a  belt  which  extends  across 
the  continent  between  Lat.  45°  and  60°  N.  Two  occur  in  the  New  AVorld, 
one  in  Chili,  the  other  across  the  northern  continent  between  Lat.  45° 
and  (30° ;  so  that,  contrary  to  what  usually  holds  in  groups  common  to  the 
two  hemispheres,  the  generic  belt  is  included  between  exactly  similar  lati- 
tudes. 

The  butterflies  are  small  with  rather  slender  and  particularly  long  bodies. 
The  liind  tibiae  are  not  provided  with  the  middle  pair  of  spurs  almost  uni- 
versally found  among  Hesperidae — a  character  by  which  this  group  can  be 
at  once  distinguished  from  all  other  New  England  skippers.  They  are 
dark  brown  above,  largely  covered  with  roundish  tawny  spots,  often  con- 
fluent on  the  fore  wings,  and  less  frequent,  independent  spots  on  the  hind 
wings  ;  the  spots  have  no  apparent  regularity  and  give  the  wings  a  blotched 
appearance.  Beneath,  the  wings  are  paler,  the  spots  of  the  fore  wings 
blurred,  but  those  of  the  hind  wings  enlarged  and  distinct,  paler  than  the 
ground  color  and  sometimes  silvery. 

The  metamorplioses  of  one  of  the  European  species  is  known  and  one  of 
the  American  partially.  The  European  species  is  single  brooded  and  hi- 
bernates as  a  larva,  transforming  to  chrysalis  early  in  the  season  as  in 
Thanaos.  Our  New  England  species,  however,  appears  to  be  double 
brooded.  According  to  Meyer  Diir,  the  European  butterfly  is  restless  and 
nimble  and  flies  in  light  openings  in  forests  and  by  the  skirts  of  woods  ; 
our  own  affects  similar  spots,  but  is  not  particularly  active.  The  European 
caterpillar  feeds  on  Plantago  and  grasses,  while  ours  appears  to  feed  only 
on  the  latter. 

The  egg  is  an  interesting  object,  belonging  to  a  little  group  in  which 
there  is  a  passage  from  the  structure  in  Pamphilidi  generally  to  that  of  Hes- 
peridi,  the  vertical  ribs  of  the  latter  just  beginning  to  appear,  but  without 
the  cross  lines,  and  the  reticulation  of  the  former  to  be  lost. 
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The  reiniiining  stages,  so  far  as  known,  are  strictly  Pamplulidiin,  but  the 
cater|)illar,  wliu'li  is  slender  and  some wliat  (lopvcsscd.  lives  exposed  much  of 
its  later  lite  ;  it  is  darker  or  lighter  with  some  longitudinal  markings.  I 
have  never  seen  the  chrysalis. 


EXCUBSUS   LXI.—  WHAT    FAMILIES   OF  PLANTS  ARE  PRE- 
FERRED BY  CATERPILLARS  OF  BUTTERFLIES? 

Aiiil  worms,  tbat  Mtretch  on  Ipavcs  their  liliny  loom, 
Ciiiwi   from  tlieir  hags  and  butterflies  become. 

Dryden. — Pythagorean  Philosophy. 

Knowledge  of  the  food  plants  of  the  caterpillars  of  butterflies  is  of 
prime  importance  to  one  who  wishes  to  study  their  life  histories  ;  for  although 
some  species  are  polyphagous,  others  are  the  most  particular  creatures 
in  the  world  and  will  starve  to  death  if  they  are  not  supplied  with  just  what 
they  want.  That  this  is  not  always  the  easiest  thing  to  learn  may  be  in- 
ferred from  the  frequent  mishaps  with  the  most  experienced.  And 
it  is  no  wonder  they  are  sometimes  at  fault  or  at  a  loss,  for  the  few  but- 
terflies described  in  the  bod}-  of  this  work  choose  their  food  from  more 
than  one-third  of  tlie  families  of  plants  mentioned  in  Gray's  Manual  of  our 
botany. 

Fifty-two  families  are  represented  in  the  food  plants  of  our  caterpillars — 
say  a  hundred  species,  as  far  as  their  food  plants  are  really  known*  ;  of 
these,  thirty-two  nourish  only  members  of  one  of  the  four  families  of  but- 
terflies, and  as  a  general  ride  are  therefore  of  minor  significance.  Excep- 
tion must  here  be  made,  however,  to  four  or  five  of  these ;  for  instance, 
the  Violaceae,  which  almost  exclusively  suppl}'  our  Arg^nnidi  with  food; 
the  Grossulaceae,  on  which  no  less  than  six  of  our  Nyniphalinae  and 
esj)ecially  the  Vanessidi  have  been  found ;  the  Cyperaceae,  on  which 
several,  very  likely  many  of  the  Satyrids  flourish  ;  the  Aquifoliaccae,  on 
which  several  of  our  Lycaeninae,  both  Theclidi  and  Lycaenidi,  feed  ;  and 
finally  the  Lauraceae,  a  favorite  food  plant  of  the  Papilioninae. 

Twelve  families  of  plants  have  been  found  to  be  the  food  of  butterflies  of 
two  (and  not  more  than  two)  families  of  our  butterflies,  but  in  most  of 
these  cases,  they  are  only  known  as  the  food  of  single  species  in  each  family 
and  so  assume  small  importance.  Yet  among  them  are  others  in  which 
the  case  is  different.  Thus  the  Rutaceae  are  known  to  sei"ve  as  the  food  of 
about  as  many  different  species  of  Papilioninae  as  the  Lauraceae,  and  they 
are  said  also  to  be  among  the  food  plants  of  Chry.sophanus  ;  the  Betidaeeae 
are  a  common  food  of  several  species  of  Nyniphalinae  and  nourish  also 
Jasoniades  ;  while  of  the  utmost  importance  are  the  grasses,  upon   which 

*  All  suppositions  or  really  doubtful  cases  are  here  left  out  of  consideration. 
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nearly  all  our  Satyrinae  and  Pamphilidi  live — a  good  fourth  of  o\ir  butter- 
fly fauna,  even  omitting  the  many  Pam])liilidi  which  doubtless  feed  upon 
grasses  but  which  are  not  yet  known  in  their  early  life. 

The  families  whicii  ai'e  chosen  as  food  Ity  nienil)crs  of  more  than  two 
families  of  butterflies  are  always  important.  Five  of  them  nourish  mem- 
bers of  three  families,  while  three  are  chosen  by  some  members  of  all  four 
families.  Of  the  first,  the  least  important,  but  more  significant  in  Europe 
than  in  America,  are  the  Urticaceae  (2  Nvmplialidae,  1  each  Lycaenidae  and 
Papilionidae),  followed  by  the  Cruciferae,  a  favorite  of  the  Pierinae  and 
besides  eaten  by  one  of  the  Lycaenidae  and  one  of  tlie  Hcsperidae  ;  and 
Ericaceae  (2  Nymphalidae,  3  Lycaenidae  and  1  Papilionidae).  More 
important  are  the  Compositae  (8)  which  are  especially  eaten  by  Melitaeidi, 
but  also  by  other  Nymphalidae,  as  well  as  by  Lycaenidae  (2  species)  and 
Papilionidae  ( 1 ) .  But  Rosaceae  take  the  fii-st  place  with  those  that  sup- 
port only  members  of  three  families,  it  being  the  known  food  of  thirteen 
species,  mostly  Nymphalidae  ((3)  and  Lycaenidae  (5)  Ijut  also  Papilio- 
nidae. 

The  families  of  plants  fed  u[n>n  by  all  four  families  of  butterflies  are 
three  in  number,  and  with  the  Rosaceae  just  mentioned  and  the  Gramineae, 
the  greatest  supporter  of  caterpillar  life,  nuist  be  looked  on  as  the  favorite 
food  of  butterflies  in  their  early  stages.  These  are  the  Cupuliferae  and 
especially  the  oaks  which  nourish  eight  species,  mostly  Lycaenidae  and 
Hesperidae ;  the  Salicaceae,  the  food  of  eleven  species,  five  of  them  Nym- 
plialidae,  the  others  equally  divided  among  the  remaining  families  ;  and  the 
Legiuninosae,  which  vie  for  pre-eminence  with  the  Gramineae,  for  twenty- 
three  of  our  species  are  found  upon  it;  of  these,  nine  are  Hesperidae  (and 
perhaps  exclusively  Hespei'idi),  seven  are  Lycaenidae,  five  Papilionidae 
(exclusively  Pierinae  and  indeed  Rhodoceridi)  and  two  Nymphalidae. 

jNIore  than  one-third  of  our  butterfly  fauna  is  made  up  of  tlie  lowest, 
least  known  and  most  inconspicuous  family,  the  Hesperidae,  our  members 
of  one  tribe  of  which  feed  almost  exclusively  on  Leguminosae  (a  few  on 
Salicaceae,  Cupuliferae,  etc. ) ,  of  the  other  on  Gramineae,  and  of  course  very 
decidedly  affect  the  general  result  when  all  butterflies  are  considered.  It 
is  entirely  owing  to  them  that  these  two  families  take  the  first  place,  though 
thov  are  by  no  means  insignificant  in  their  relation  to  the  other  fiimilies  of 
butterflies.  For  leaving  the  Hesperidae  oiit  of  consideration,  the  Rosaceae 
easily  assume  the  first  place  and  hold  it  alone,  while  the  Leguminosae  and 
Gramineae  still  retain  such  importance  as  to  hold  the  second  place,  and 
indeed  the  highest  position  there,  with  the  Salicaceae,  Compositae  and  Vio- 
laceae,  followed  hard  by  the  Cupuliferae,  Ericaceae,  Grossulaceae  and  Cru- 
ciferae. These,  then,  are  the  preferred  food  of  the  caterpillars  of  our 
eastern  American  buttei-flies  and  wliere  there  is  no  clew  from  relationship 
or  otherwise  as  to  what  the  food  plant  of  an  unknown  caterpillar  may  be, 
it  is  wisest  to  experiment  with  these. 
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PAMFHILA   MANDAN— The  arctic  skipper. 

[ChiHkcred  skipper  (Gosse) ;  small  bliick  skipper  (Maynard).] 

Hesperia  mandan  Edw.,  Proc.  entotn.  soc.  Oirtemcephalus  paniscus    Streck.,  Lep., 

Philad..  ii:20-21,  pi.  5,  tig.  1  (1863).  09  (1874). 

Beteropterus mandan  KiTb.fSyu.  cat.  hep.,  IJesperia  mesapano   Scudd.,   Proc.   Bost. 

624  (1871).  soc.  iiat.  hist.,  xi :  as.3-384  (1808). 

Cyclopides  mandan  Scudd.,  Syst.  rev.  Am.  Cyelopides  skada  Edw.,  Trans.  Am.  ent. 

butt.,  54(1872).  soc,  iii:  190  (1871). 

Carterocephalus  mandan  Edw.,  Cat.  Lep.  6'tereoptes  skada   Edw.,  Trans.  Am.  ent. 

Anier.,49  (1877);— Fern., Butt.  Mc,  95(1884) ;  soc,  iii:  214  (1871). 
—French,  Butt.  east.  U.  S.,  299-300  (1886) ;  — 

Mayn.,  Butt.  N.  Engl.,  67,   text,  not  plates  Figured  also  by  Glover,  111.  N.  A.  Lep.,  pi. 

(1886).  I,  flg.3,ined. 

Pamphila  paniscus  Gosse,  Can.  nat.,  219 

(1840).  [Not  Papilio  paniscus  Fabr.] 

The  grub  would  change  to  a  butterfly — 

Burst  from  bis  chrys.ilis,  and  appear 

Like  au  English  milord,  with  a  million  a-year. 

Story.— Giannone. 

Imago  (10 :  2).  Head  covered  above  witli  mingled  black  and  greenish  tawny  hairs, 
the  latter  often  dusky  at  their  base;  beneath  at  the  sides  with  straw  yellow  scales, 
which  pass  up  in  a  narrow  band  at  the  hinder  edge  of  the  eyes  and  reappear  behind  the 
antennae ;  tuft  outside  of  the  antennae  black.  Palpi  whitish  at  base,  pale  canary  yellow 
toward  apex,  paler  in  tint  beneath,  rather  profusely  furnished  on  the  sides,  very  pro- 
fusely above,  with  long  black  hairs;  terminal  joint  black,  yellow  beneath;  antennae 
purplisli  black  above  posteriorly,  both  in  front  and  behind  serrate  with  a  tooth  of 
tawny  at  the  base  of  each  joint,  occasionally  nearly  uniting  across  the  joints  and  form- 
ing on  each  an  annulation;  beneath  pale  tawny,  the  apical  three-flfths  of  the  club,  on 
the  sides  as  well  as  beneath,  and  the  whole  of  the  terminal  joint  naked  and  slightly 
deeper  in  tint.  Tongue  dark  slate  brown,  luteous  at  extreme  base,  growing  a  little 
paler  toward  tip. 

Thorax  covered  above  with  dark  brown  hairs,  tinged,  most  deeply  on  the  prothorax 
and  patagia,  with  greenish  tawny ;  beneath  with  dirty  yellowish,  or  pale  tawny  hairs ; 
legs  tawny  buff,  the  basal  half  of  the  femora  pale,  the  upper  surface  of  the  tibiae  and 
under  surface  of  the  tarsi  darker,  and  the  upper  surface  and  sides  of  the  tarsi  dark,  pur- 
plish brown,  deepest  toward  their  tips ;  spurs  dull  buff,  dusky  tipped ;  spines  luteo-buff; 
claws  dull  reddish,  dusky  tipped. 

Wings  above  very  dark  brown,  tinged  with  chocolate  and  marked  with  tawny.  Fore 
wings  with  a  few  tawny  hairs  close  to  the  base  in  the  principal  interspaces.  There  is 
a  large  tawny  spot  occupying  nearly  the  whole  of  the  cell ;  its  external  margin  is 
straight  and  runs  from  midway  between  the  bases  of  the  second  and  third  superior 
subcostal  nervules  to  the  base  of  the  second  median  nervule;  in  the  middle  of  the  cell 
the  spot  is  encroached  upon  by  a  deep,  semicircular  incision,  reaching  from  above 
nearly  to  the  median  nervure,  leaving  that  portion  of  the  spot  which  lies  outside  of  it 
nearly  square;  toward  the  base,  the  spot  occupies  only  the  lower  half  of  the  cell, 
tapers  and  terminates  midway  between  the  first  divarication  of  the  median  and  the 
base  of  the  wing;  beneatli  the  median  nervure  and  just  beneath  the  excision,  the  spot 
is  slightly  enlarged  by  a  small,  triangular,  tawny  patch  at  the  extreme  base  of  the  lower 
median  interspace,  but  separated  from  the  cellular  spot  by  the  nervure.  In  the  middle 
of  the  outer  half  of  the  wing  is  a  transverse,  continuous,  rather  broad,  arcuate  series 
of  angulated  tawny  spots,  separated  oidy  by  tlie  ncrvures  and  subparallel  to  the  outer 
margin,  excepting  in  the  two  interspaces  beyon<l  the  cell,  where  they  are  removeil  out- 
ward, their  interior  margins  continuous  with  the  exterior  margin  of  the  rest  of  tlie 
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wing ;  the  band  is  sliglitly  broader  tlian  the  width  of  the  cell,  excepting  beyond  the  cell, 
where  it  is  slightly  smaller,  and  extends  from  just  below  the  extreme  costal  margin  to 
the  submedian  nervure,  in  the  interspace  above  which  the  spot  is  divided  longitudinally 
into  two  nearly  equal  rhomboidal  patches,  the  outer  border  of  each  sloping  toward  the 
middle  of  the  interspace ;  in  tlie  lower  half  of  the  same  interspace,  midway  between  the 
spot  and  the  base  is  a  small,  roundish,  tawny  spot;  edge  of  outer  border  blackish.  Basal 
half  of  fringe  blackish,  outer  half  dull  olivaceo-tawny.  Hind  wings  v/ith  a  small,  oval, 
longitudinal  spot  in  the  middle  of  tlie  upper  two-thirds  of  the  cell,  a  large,  roundish  one  at 
the  extreme  base  of  the  two  interspaces  beyond  the  cell  and  occupying  the  whole  of  their 
width ;  a  third,  similar  in  size  and  shape  to  the  cellular  spot,  but  sometimes  a  little  more 
elongated  and  often  less  distinct,  in  tlie  lower  median  interspace,  its  outer  limits  in  the 
centre  of  the  interspace ;  a  fourth  and  similar  one  is  usually  found  in  the  interspace 
above  the  large  spot,  its  internal  border  as  far  from  the  outer  margin  of  the  wing  as  the 
external  border  of  the  latter ;  there  is,  besides,  a  submarginal  series  of  very  small,  round 
spots,  often  wholly  or  partially  obsolete,  extending  from  the  subcostal  to  the  sub- 
median  nervures,  midway  between  the  previously  described  spot  and  the  outer  margin 
in  the  uppermost  interspace,  and  receding  very  slightly  from  the  border  in  passing 
downward.  Edge  of  outer  border  scarcely  marked  with  black.  Fringe  rather  pale, 
tawny  yellow,  the  basal  half  or  third  pretty  deeply  obscured  with  blackish. 

Beneath  tawny  buff,  marked  with  dark  brown.  Fore  icings  with  the  extreme  base  of 
the  cell,  a  semicircular  spot  in  the  middle  of  its  upper  two-thirds,  the  basal  half  of  the 
medio-submedian  interspace,  excepting  a  very  small  space  in  the  middle  of  the  lower 
half,  and  a  roundish  spot  close  to,  but  not  at,  the  base  of  the  lower  median  interspace, 
dark  brown;  besides  there  is  a  rather  large  quadrate  spot  twice  as  long  as  broad, 
occupying  the  basal  half  of  the  interspaces  beyond  the  cell  and  the  extremity  of  the 
cell  itself,  but  enlivened  at  the  nervures  which  terminate  the  cell  by  a  transverse  stripe 
of  yellow,  a  color  which  sometimes  powders  also  the  parts  beyond ;  its  interior  third 
is  surmounted  by  a  dark  triangular  patch  which  reaches  the  costal  margin,  where 
it  is  broadest.  Beyond  is  a  transverse  series  of  dusky  quadrate  spots  separated  by 
little  Ijut  the  nervures,  subparallel  to  the  outer  border,  but  approaching  it  below  because 
broader  there  than  above ;  the  interior  limit  of  the  band  is  continuous  with  the  exterior 
limit  of  the  spot  in  the  interspaces  beyond  the  cell,  but  in  these  same  interspaces  the  band 
is  represented  only  by  two  very  small,  roundish  spots,  or  by  slender  lunules,  the  interior 
limits  of  which  are  on  a  line  with  the  exterior  limits  of  the  rest  of  the  band ;  the  outer 
half  of  the  costal  margin  is  very  narrowly  black-edged,  as  is  the  whole  outer  margin, 
•where  it  develops  dots  on  the  nervules.  Fringe  very  dark  fuscous,  paling  toward  the 
tip  on  the  basal  half,  slightly  enlivened  by  tawny  scales.  Jlind  icings  with  three  rows 
of  obscurely  black-edged  spots  :  the  innermost,  in  the  middle  of  the  basal  two-thirds  of 
the  wing,  consists  of  two  very  large,  silvery  white,  longitudinally  oval  spots,  occasion- 
ally tinged  with  yellow,  one  in  the  middle  of  the  cell,  the  other  just  before  the  middle 
of  the  costo-subcostal  interspace ;  the  next  series,  in  the  middle  of  the  outer  two-thirds 
of  the  wing,  consists  of  a  straight,  transverse  series,  subparallel  to  the  first,  of  three 
unequal,  roundish  spots,  the  largest,  usually  the  largest  spot  in  the  wing,  traversed  in 
themiddlethroughout  its  breadth  by  the  nervules  closing  the  cell;  the  smallest,  next  to  it 
and  less  brilliant,  in  the  lower  median  interspace  opposite  the  second  divarication  of  the 
median ;  the  lowest,  midway  in  size  between  the  two  and  sometimes  greatly  elongated, 
lies  in  the  medio-submedian  interspace,  its  interior  limit  in  the  middle  of  the  inter- 
space; the  third  series  is  a  submarginal  one  of  small,  roundish,  or  semicircular  spots, 
yellowish  or  tawny,  tinged  with  whitish  or  occasionally  with  silvery,  occupying  all  the 
interspaces  from  the  costal  to  the  submedian  nervures,  the  spots  equal  and  as  large  as 
the  middle  spot  of  the  previous  series,  excepting  that  in  the  upper  subcostal  interspace, 
•which  is  twice  as  large  as  the  others  and  on  a  line  with  the  spots  of  the  middle  series. 
Fringe  dark  tawny,  paler  toward  the  inner  angle,  the  basal  half  on  the  upper  two-thirds 
of  the  wing  obscured  with  fuscous. 

Abdomen  blackish  on  the  upper  half,  more  or  less  enlivened  with  tawny  scales;  be- 
neath tawny,  at  the  base  of  the  wings,  and  especially  along  the  lateroveutral  line, 
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ninrkcd  with  blackish;  tlic  terminal  hairs  of  the  hotly  reddish  tawny.  Upper  orfjan  "f 
male  appendages  (37  :  2)  with  the  centrum  a  little  convex,  slii;litiy  compressed ;  hooks 
as  long  as  centrum  and  together  as  broad  as  the  base,  regularly  conical,  straight,  bent 
strongly  downward.  Clasps  about  two  and  one- fourth  times  longer  than  broad,  quite  as 
broad  at  apex  as  at  base,  the  upper  edge  sinuous ;  apical  tooth  small,  compressed,  lami- 
nate, not  pointed,  central,  interior,  curved  slightly  inward.  It  differs  from  P.  palaemon 
of  Kurope  in  that  the  apical  tooth  of  clasp  is  bent  inward  a  little  less,  in  the  greater 
stoutness  of  the  upper  organ  and  of  each  of  the  parts,  and  in  liaving  tlie  hooks  much 
more  strongly  bent  downward,  forming  a  considerable  angle  witli  the  lateral  arms. 


Measurements  in  miilimetres. 

MALES.                           1 

FEMALES. 

Length  of  tongue,  9.5  mm. 

Smallest. 

Average. 

Largest. 

13.5 

6.15 
3.95 

Smallest. 

Average. 

Largest. 

12.25 
6. 

6.65 
3.25 

12.5 
6. 

6.15 
4. 

antennae 

bind  tibiae  and  tarsi., 
fore  tibiae  and  tarsi . . . 

Descriiied  from  3  $  . 

Egg.  In  their  widest  parts  the  vertical  wrinkles  are  about  .06  mm.  apart;  surface 
densely  and  uniformly  punctate  with  very  distinct,  short  oval  punctures,  whose  longer 
axis  is  vertical  and  about  .003  mm.  in  length,  arranged  to  a  certain  extent  in  short, 
irregular,  sinuous  series,  giving  a  faint  vermiculate  effect.  Diameter  of  egg,  .86  mm. ; 
probable  height,  .48  ram. ;  punctae  about  .008  mm.  in  diameter.  Described  partly  from 
a  shell  from  which  the  caterpillar  had  escaped,  partly  from  alcoholic  specimens.  Color, 
according  to  Fletcher,  greenish  white. 

Caterpillar.  First  stage.  Head  piceous,  the  surface  almost  smooth,  with  a  very 
few  scattered,  short,  tapering  hairs.  Mouth  parts  testaceous.  Body  uniform  very 
pale  lemon,  the  dorsal  thoracic  shield  piceous,  the  hairs  pellucid  and  one-third  as  long 
as  the  segments.  Legs  slightly  infuscated.  Prolegs  color  of  the  body.  Spiracles 
luteous.  Length,  2.5  mm.  ;  breadth  of  head,  .45  mm.  ;  of  body,  .35  mm. ;  length  of 
bristles,  .05  mm.     Duration  of  this  stage,  according  to  Fletcher,  five  days. 

Second  stage.  "Head  white  and  furrowed  at  apex.  Thoracic  shield  black,  much 
smaller  than  in  first  stage.  Body  pale  green  with  two  naiTOw  white  lines  on  each 
side,  one  subdorsal,  the  other  supralateral.  Spiracles  yellowish.  Whole  body  cov- 
ered with  a  minute  pubescence.  Duration  of  this  stage  five  days."  Length,  3.5  mm. 
(Fletcher.) 

Third  stage.  After  second  moult.  "Head  rather  higher  than  broad,  slightly  broad- 
est at  the  base,  rounded  at  apex  and  bilobed  by  reason  of  a  deep  frontal  groove;  man- 
dibles and  two  clouds  on  the  cheeks,  fuscous.  Thoracic  shield  transparent  and  hardly 
discernible.  Body  pale  green  and  translucent,  the  dorsal  vessel  and  the  ramifications 
of  the  tracheae  showing  plainly  through  the  transparent  skin.  There  are  on  each  side, 
a  pale  subdorsal  band  with  irregular  edges,  a  distinct,  clear  white,  supralateral  stripe 
and  a  very  faint  suprastigmatal  line.  The  subdorsal  bands  unite  on  the  anterior 
fold  of  the  anal  segment.  The  supralateral  stripes  at  the  end  of  the  aual  flap.  Dura- 
tion of  stage  seven  days."     Length,  6.5 mm.     (Fletcher.) 

Fourth  stage.  Head  pale  green  with  a  bluish  tinge,  obscured  with  very  faint  reddish 
fuscous  in  a  broad  mottled  stripe  bordering  the  suture  above  the  frontal  triangle,  and 
in  a  similar  belt  passing  down  the  middle  of  each  hemisphere  from  the  posterior  point 
of  the  former  toward  the  ocelli,  but  fading  out  before  reaching  it;  hairs  white;  ocelli 
black;  mouth  parts  pinkish  at  incisures  and  edges.  Body  very  pale  yellow,  nearly  uni- 
form, the  dorsal  shield  of  first  thoracic  segment  of  the  color  of  the  head,  with  a  median 
dusky  line  through  it;  last  abdominal  segment  finely  edged  with  fuscous  and  a  little 
obscured  above;  an  exceedingly  faint,  slender,  greenish,  dorsal  stripe  and  a  slightly 
wider,  but  othenvise  entirely  similar,  lateral  stripe  the  whole  length  of  the  body.  Legs 
and  prolegs  concolorous,  their  claws  and  the  spiracles  lips  pale  testaceous.  Papillae 
concolorous,  hairs  pale  brown.  Length,  8  mm. ;  breadth  of  he.ad,  1.25  mm.  This  stage 
lasted,  in  Mr.  Fletcher's  specimen,  fifteen  days. 
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Last  stage.  Head  uniform  green ;  labrum  black ;  mandibles  castaneous  at  base 
and  black  at  the  edge;  the  other  mouth  parts  much  infuscated.     Ocelli  black  at  base. 

Body  uniform  cream  color  with  a  faint,  rather  broad,  darker,  dorsal  stripe  and  a 
slenderer,  distinct,  pale  yellowish  stripe  extending  the  entire  length  of  the  body.  Black- 
ish fuscous  spots  are  found  along  the  stigmatal  line  and  somewhat  irregularly  be- 
neath the  lateral  band  at  the  posterior  limit  of  each  segment.  Papillae  concolnrous 
witli  the  body,  the  hairs  gtiierally  pallid  Ijut  sometimes  infuscated  and  generally  curved 
forward.  Integument  very  tinely  shagreened.  Legs  with  the  claw  and  the  apex  of  the 
penultimate  joint  black  or  blackish.  Prolegs  greatly  infuscated,  especially  apically 
and  upon  the  outside.  Spiracles  black,  set  in  a  small  black  Held  surrounded  with  a 
fusco-ferruginous  areola.  Length  of  the  body,  21  mm. ;  breadth  of  the  same,  2.8  mm. ; 
of  head,  1.8  mm. 

Distribution  (29:  5).  This  butterfly  is  interesting  as  being  our  only 
subarctic  skipper  (unless  Erynnis  manitoba  may  lay  some  claim  to  such  dis- 
tinction), a  member  of  both  the  Canadian  and  Huronian  faunas,  and 
though  found  in  comparatively  few  localities  has  an  immense  distribution, 
almost  wholly  in  the  dominion  of  Canada,  where  it  has  been  found  at  An- 
ticosti  and  southern  Labrador  (Couper),  Godbout  rare  (Corneau),  Lake 
Mistassini  (Fletcher),  Quebec  (Bowles) ,  Bevan's  Lake (D'Urban),  Comp- 
ton  (Gosse),  Ottawa  (Billings),  Bobcaygeon,  Ont.  (Fletcher),  Moose, 
at  the  southern  extremity  of  Hudson  Bay,  common  (Haydon,  teste  Weir), 
St.  Joseph's  Island  and  Sault  St.  Marie,  Lake  Superior  "quite  common" 
(Bethune),  Nepigon,  not  uncommon  (Fletcher,  Scudder),  Lake  Winni- 
peg (Edwards),  Rocky  Mountains  (Brit.  Mus.,  and  more  recently 
Macoun),Lake  La  Hache  (Crotch),  Vancouver  Island  (Fletcher)  and 
Alaska  (Edwards).  It  has  also  been  found  in  our  own  territory  in  Cali- 
fornia* (Behrens),  and  Edwards  also  states  that  it  occurs  in  New 
York,  probably  in  the  Adirondacks. 

It  occui's  also,  in  New  England,  being  not  uncommon  in  the  higher  valleys 
of  the  White  Mountains,  as  along  the  Glen  road  and  along  the  roads  into 
the  ravines  and  through  the  notches  in  the  vicinity  of  Crawford's  and  of 
Fabyan's  (Sanborn,  Scudder  and  others)  ;  and  further,  at  Norway  (Smith) 
and  Lake  Chimo,  near  Bangor,  iNIe.  (Braun). 

Oviposition.  The  only  eggs  I  have  heard  of  were  those  obtained  by 
Mr.  Fletcher  and  myself  at  Nepigon,  where  an  enclosed  female  laid  a 
couple  of  eggs  on  grass.  Mr.  Fletcher  also  raised  the  larva  from  one 
gently  pressed  from  the  oviduct  of  the  same  moribund  female.  The  eggs 
hatch  in  ten  or  twelve  days. 

Food  and  habits  of  the  caterpillar.  Not  only  were  the  eggs  laid 
by  the  female  on  grass,  common  lawn  grass,  Poa  pratensis,  but  the  cater- 
pillar was  carried  to  maturity  by  Mr.  Fletcher  on  the  same,  while  females 
caged  over  plantain,  Plantago,  on  which  the  allied  Pamphila  palaemon  is 
said  to  feed,  refused  to  lay  eggs  thereon.  Moreover,  when  the  caterpillars 
hatched,  one  was  placed  by  Mr.  Fletcher  on  grass  and   one  on  plantain  ; 

•By  accident  the  color  on  the  map  intended  for  this  point  has  been  carried  too  far  east. 
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the  fornuT  at  once  inailc  a  nost  in  a  l)!a(lc  (as  did  one  I  liatcliud ) ,  while  the 
one  placed  on  {ilantain  "wandered  all  over  the  ylass  and  woidd  not  tonch 
the  plantain."  Removed  to  grass  it  at  once  began  to  make  its  nest.  Its 
true  iiati\e  food  plant  is  yet  to  he  disco\('red. 

Food  plants  and  habits  of  caterpillar.  My  account  of  these  must 
he  drawn  entirely  from  the  observations  of  Mr.  James  Fletcher,  the  only 
one  who  has  raised  the  caterpillar  to  maturity  (Can.  ent.,  xx.).  "These 
larvae  fed  freely  on  all  grasses  offered  to  them  but  seemed  to  prefer  wide- 
leaved  sj>ecies.  .  .  .  The  favorite  grasses  were  Paniciim  crns-galli,  P.  san- 
guinale  and  Triticiini  repens."  This  choice,  Mr.  Fletcher  thinks,  "may 
have  been  an  instinctive  preference  for  protection,  both  from  the  shape  of 
their  bodies  and  the  coloration,  added  to  a  habit  of  lying  extended  down 
the  midrib  vvith  the  body  closely  appressed,  the  lower  part  of  the  head 
protnided  and  the  apex  drawn  back,  these  larvae  are  well  hidden  from  ob- 
servation." 

\N'hen  his  eggs  were  about  to  hatch,  Mr.  Fletcher  put  one  on  plantain 
and  one  on  grass  ;  the  latter,  when  born,  set  to  work  at  once  and  spun  a 
small  tent  of  two  or  three  cords  of  silk  attached  to  the  edges  of  the  ori-ass 
blade.  The  next  morning  the  leaf  was  found  eaten  at  tip  considerably. 
The  other  on  plantain  wandered  all  over  the  glass  under  which  all  were 
enclosed,  and  woidd  not  touch  the  plantain.  When  removed  to  the  grass 
with  a  paint  brush,  it  at  once  set  to  work  making  its  tent.  It  seems  plain, 
therefore,  that  our  species  will  not  eat  plantain  as  the  European  species  is 
said  to  do,  a  point  which  now  seems  to  me  to  require  corroboration. 

I  recorded  in  my  notes  that  "on  hatching,  the  caterpillars  at  once  tie 
themselves  up  in  the  tip  of  a  blade  of  grass  by  fastening  together  the  oppo- 
site edges  by  two  or  three  thickened  and  -somewhat  distant  strands  of 
silk."     Mr.  Fletcher  uses  almost  the  same  expression  : — 

Directly  after  they  hatched  the  yonn.^  larvae  climbed  up  to  the  tops  of  the  blades  of 
^ass  and  made  a  sort  of  tent  by  catching  the  opposite  edges  together  with  two  or 
three  cords  of  silk,  about  half  an  inch  lielow  the  tip.  They  then  attacked  the  edges 
of  the  leaf,  eating  down  on  each  side  and  leaving  the  midrib. 

From  the  very  first  [he  .idds,  they]  were  g  rent  wanderers,  frequently  leaving  their  food 
plant  and  crawling  all  over  the  glass  lamp  chimney,  which  was  used  as  a  cage.  In 
these  wanilcriiigs  they  spun  silken  paths  wherever  they  went,  and  to  prevent  their  es- 
cape a  plug  of  cotton  wadding  was  kept  in  the  top  of  the  chimney.  This  habit  of 
wantrering  was  kept  up  through  all  the  stages  and  the  inside  of  the  glass  was  covered 
■with  their  silken  paths.  At  no  time  however  did  they  construct  a  tent  by  catching 
several  leaves  together.  .  .  .  When  at  rest  during  the  first  three  stages  they  retired  be- 
neath their  tents  and  lay  extended  along  the  midrib.  After  the  third  moult  they 
would  sometimes  roll  the  leaf  of  a  wide  species  of  grass  as  Panicum  cnis-galli  into  a 
tube  similar  to  those  [made  by  Atrytone  /.abulon.  After  the  fourth  moult  no  tent  was 
made,  the  larva  lyini;  exposed  on  the  upper  surface  of  the  leaves]. 

The  full  grown  larva  measured  one  inch  and  one-eighth  on  September  12  (twelvd 
days  after  the  last  moult).  .Vfter  this  it  fed  sparingly  for  about  two  weeks  and  then 
spun  a  mat  of  silk  on  the  face  of  a  blade  of  grass  and  drew  two  other  blades  over  It 
with  single  strands  of  silk.     The  furrow  down   the   face  deepened   and   appeared  to 
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open  a  little  and  I  felt  sure  pupation  was  going  to  take  place.  This,  however,  was 
not  the  case,  and  two  days  later  the  larva  left  the  grass  and  spun  another  mat  on  the 
sloping  side  of  the  lamp  chimney.  It  now  ceased  to  eat  and  the  colour  changed 
gradually,  all  the  green  failing  out  and  in  ten  days  the  body  was  of  a  yellowish  cream 
colour  with  white  stripes.  This  again  darkened  until  the  ground  colour  was  a  very 
pale  brown  or  dove  colour.  The  moisture  which  condensed  on  the  side  of  the  glass 
kept  the  lower  part  of  the  larva's  body  constantly  wet;  but  I  did  not  like  to  risk  re- 
moving it  as  I  looked  for  pupation  at  any  day.  After  remaining  still  and  evidently  in 
hibernation  for  about  live  weeks  I  found  it  had  fallen  from  its  mat  to  the  ground  on 
29th  October.  After  about  a  fortnight  discoloured  spots  began  to  appear  and  I  found 
it  was  dead. 

Life  history.  The  dates  of  capture  of  this  butterfly  indicate  that  it  is 
probably  double  brooded,  at  any  rate  along  its  southern  boundaries.  It 
appears  about  the  White  Mountains  toward  the  end  of  the  first  week  in 
June,  emerging  in  scanty  numbers  from  the  5th  to  the  7th.  Butterflies 
continue  to  be  found  in  a  fresh  condition  until  the  middle  of  the  month, 
when  they  become  scarce,  and  how  long  they  fly  is  uncertain.  At  Nepi- 
gon  they  were  found  in  such  condition  in  the  first  week  in  July  as  to  indi- 
cate that  they  did  not  fly  there  before  this  month.  Eggs  were  laid  about 
the  10th,  hatching  in  less  than  a  fortnight.  These  specimens,  reared  by 
Mr.  Fletcher,  passed  their  first  moult  about  the  Ist  of  August  and  did  not 
attain  their  full  size  until  the  middle  of  October,  when  they  apparently 
went  into  hibernation,  though  the  single  specimen  carried  to  this  stage 
died  before  the  end  of  the  month,  as  noted  above.  It  is  probable,  there- 
fore, that  winter  is  passed  as  a  mature  caterpillar,  which  the  time  of  ap- 
pearance of  the  butterfly  in  the  spring  renders  more  probable.  This 
indicates  certainly  that  as  far  south  as  Nepigon,  which,  however,  by  its 
climate,  strictly  belongs  to  regions  much  farther  north,  there  is  but  a 
single  brood  ;  but  Mr.  Bethune  found  buttei-flies  at  Sault  St.  Marie  be- 
tween August  10  and  24  in  considerable  abundance,  which  indicates  that  at 
its  extreme  southern  limits,  the  butterfly  appears  a  second  time  upon  the 
wing.  The  difficulty  in  the  case,  however,  is  that  it  has  never  been  taken 
in  the  White  Mountains  later  than  June,  and  this  is  one  of  the  southern- 
most localities  in  which  it  occurs. 

Habits  of  the  butterfly.  This  butterfly  is  to  be  found  most  com- 
monly on  flowers  by  the  sides  of  roads,  through  thickets  or  woods,  especi- 
ally the  latter,  if  they  are  open  enough  to  let  the  sun  enter  freely.  It  is  a 
feeble  flyer  for  an  Hesperian,  keeping  only  two  or  three  inches  above  the 
ground  in  the  roadways,  much  like  Thanaos  icelus. 

At  rest,  the  wings  are  held  erect  and  almost  attingent,  the  antennae  on  a 
plane  with  the  body,  divaricate  at  an  angle  of  about  135°,  the  curved  tip 
in  the  same  plane  with  the  rest ;  the  trunk  is  raised  at  a  slight  angle  with 
the  siu-face  of  rest. 

Desiderata.  Although,  thanks  to  Mr.  Fletcher's  care,  we  now  know 
most  of  the  early  stages  of  this  insect  and  the  habits  of  the  caterpillar,  we 
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do  not  yet  know  the  clirysalis,  nor  the  natural  food  plant  selected  by  the 
insect,  nor  just  how  the  winter  is  passed.  The  habits  of  the  butterfly 
need  more  attention,  and  particularly  its  distribution,  which  is  the  more 
important,  from  its  being  our  northernmost  type  of  skippers. 

LIST  OF  ILLUSTRATIONS.— PAMPHILA  IdAKDAN. 

Oenernl.  PI.  37,  fig.  2.    Male  abdominal  appendages. 
PI.  29,  fig.  6.    Distribution  in  North  America.  42:2.    Neiiration. 

Imago.  58:6.    Side  view  of  head  and  appendages 

PI.  10,  fig.  2.    Male, both  surfaces.  enlarged,  with  details  of  leg  structure. 

AMBLYSCIRTES   SCUDDER. 

Amblyscirtes*  Scudd.,  Syst.  rev.  Ainer.  butt,      Hesperia  pars  Auclorum. 
54  (1872).  Pamphila  pars  Auctorum. 

Type.— Hesperia  vialis  Edw, 

O  sieh  nur,  wie  der  Lenz  sich  freut, 
Dein  Kindlein  zu  begriissen, 
Und  Bliiten  auf  die  Pfade  streut 
Zu  deinos  Liebling's  Fii.ssen. 

Er  schw  iirmt  als  Sohmetterling  im  Flug 
Dem  Kindleiu  ura  die  Locken, 
Als  hielt  er  sie  in  siissem  Trug 
FUr  duff  ge  Bliitenglocken. 

Sturm. — Der  Mutter. 

Imago  (58:7).  Head  large,  furnished  with  short  scales  and  heavy,  transverse 
masses  of  long  hairs;  at  the  exterior  base  of  the  antennae  a  moderately  long,  spread- 
ing tuft  of  curving  bristles,  directed  forwards  and  outwards,  the  length  equalling 
about  one-third  of  the  semi-circumference  of  the  eye.  Front  considerably  tumid, 
considerably  and  roundly  elevated  in  advance,  so  as  to  bring  nearly  the  whole  front 
almost  to  the  level  of  the  vertex,  and  hence  surpassing  considerably  the  front  of  the 
eyes;  the  sides  beyond  the  inner  margin  of  the  antennae  scarcely  partake  of  this 
tumidity  and  are  separated  from  the  middle  portion  by  a  distinct,  slightly  sinuate 
sulcation ;  fully  twice  as  broad  as  long,  separated  from  the  vertex  by  a  straight,  trans- 
verse snlcation,  slightly  in  advance  of  the  middle  of  the  antennae;  the  middle  por- 
tion of  the  front  border  scarcely  concave,  laterally  well  rounded  off  and  forming  with 
the  sides  a  regular  curve  to  the  outer  margin  of  the  antennae.  Vertex  a  little  tumid, 
elevated  considerably  and  regularly  above  the  level  of  the  eyes,  transversely  flat  in 
the  middle  three-fourths,  nearly  twice  as  broad  as  the  frout,  separated  from  the  occi- 
put by  a  scarcely  perceptible,  brace-like  mark.  Eyes  large,  pretty  full,  naked, 
more  broadly  rounded  behind  than  in  front.  Antennae  inserted  with  the  hinder 
edge  of  the  base  in  the  middle  of  the  summit,  their  interior  bases  separated  by 
more  than  twice  the  diameter  of  the  basal  joints,  the  whole  antenna  somewhat  longer 
than  the  abdomen,  composed  of  thirty-three  to  thirty-five  joints,  of  which  nineteen 
form  the  club,  which  is  more  than  one-third  of  the  antenna,  and  is  bent  beyond  the 
middle  of  the  outer  half,  at  the  nei.'hborhood  of  the  twenty -fourth  joint;  it  increases 
in  size  up  to  the  twenty-first  joint,  where  it  is  fully  eijual  in  width  to  the  length  of  two 
joints ;  from  here  it  tapers  regularly  and  rapidly  to  a  point,  the  twenty-ninth  joint 
being  equal  in  diameter  to  the  slender  stalk ;  the  club  is  subtriquetral,  slightly  com- 
pressed, the  crook  bent  at  right  angles  backward;  the  joints  at  the  middle  of  the 
stem  are  about  three  and  one-half  times  longer  than  broad.  I'alpi  rather  stout,  a  little 
more  than  tNviceas  long  as  the  eye,  the  basal  two  joints  very  heavily  clothed  with  long, 

*'o4i.pXvs,  o-Kiprdw,  :i  'Uill-colored  skipper. 


1576  THE   BUTTERFLIES  ()!•    NEW  ENGLAND. 

loosely  compacted,  curving  scales  and  hairs,  ■which  are  rather  abruptly  cut  off  at  the 
tip  of  the  second  joint,  beyond  which  the  apical  joint,  clothed  only  witli  recurabeut  hairs 
projects  ;  basal  joint  rather  small,  tumid,  somewhat  cup-shaped,  the  apical  portion  con- 
siderably produced  anteriorly,  as  long  as  broad,  nearly  half  as  long  as  the  second  joint ; 
middle  joint  ovoid,  scarcely  twice  as  long  as  broad,  a  little  arcuate,  more  broadly  at 
base  than  at  tip ;  the  apical  joint  long,  slender,  straight,  perfectly  cylindrical  or  very 
slightly  conical,  the  tip  bluntly  pointed,  fully  three-fourths  the  length  of  the  middle 
joint,  and  about  five  times  as  long  as  broad. 

Prothoracic  lobes  moderately  large,  appressed,  laminate;  viewed  from  the  front 
semilunate,  the  base  nearly  straight,  not  twice  so  long  as  high,  and  about  as  long  as 
the  longer  diameter  of  the  eye.  Patagia  pretty  large,  the  posterior  lobe  longer  than 
the  base,  fully  half  as  broad  as  it,  scarcely  tapering,  broadly  rounded  at  the  tip,  the 
whole  nearly  as  long  as  the  breadth  of  the  head. 

Fore  wing  (42  :  4)  considerably  less  than  twice  as  long  as  broad;  the  lower  outer 
angle  falling  but  little  beyond  the  middle  of  the  costal  margin;  costal  margin  well 
rounded  at  base,  but  beyond  quite  straight;  the  outer  margin  regularly  and  consider- 
ably convex,  the  tip  not  at  all  produced.  Costal  nervure  terminating  in  the  middle  of 
the  costal  margin;  subcostal  nervure  moderately  distant  from  the  margin,  the  third 
nervule  arising  at  the  middle  of  the  wing;  cell  three-fifths  the  length  of  the  wing, 
almost  equally  broad  in  the  whole  apical  half ;  first  median  nervule  arising  a  little 
more  than  half  way  from  the  base  to  the  second  and  at  considerable  distance  before 
the  origin  of  the  first  subcostal  branch ;  internal  nervure  straight,  brief. 

Hind  wing  shaped  in  general  much  as  in  Pampliila,  rather  more  prominent  apically 
in  the  subcostal  region;  only  one-fourth  longer  than  broad.  Subcostal  and  median 
nervures  first  forking  at  nearly  equal  distances  from  the  base  and  far  before  the 
middle  of  the  wing ;  the  second  median  nervule  arising  at  about  the  middle. 

Legs  2,  3,  1.  All  the  femora  furnished  beneath  with  a  slightly  compressed  fringe  of 
hairs,  which  decrease  a  little  in  length  from  the  base  toward  the  tip  and  are  longer  on 
the  middle  and  hind  femora  than  on  the  fore  pair;  hind  tibiae  furnished  above  with  a 
few  long  hairs.  Femora  2,  1,  3;  tibiae  2,  3,  1 ;  tarsi  2,  3,  1.  Fore  femora  slightly 
longer  than  the  hind  and  nearly  as  long  as  the  middle  femora.  Fore  tibiae  less  than 
two-thirds  the  lengllh  of  the  hind  femora,  which  are  scarcely  shorter  than  the  middle 
tibiae  and  of  about  the  length  of  the  hind  tibiae.  Leaf-like  appendage  of  the  fore 
tibiae  small,  slender,  about  four  times. as  long  as  broad,  largest  just  beyond  the  base, 
slightly  tapering  and  pointed,  originating  in  the  middle  of  the  apical  four-fifths  and 
surpassing  the  extremity  of  the  tibia  but  a  little;  other  tibiae  furnished  at  tip  with  a 
pair  of  long  and  slender  spurs,  the  hinder  femora  with  a  secondary,  exactly  similar 
pair  on  the  middle  of  the  apical  four-fifths  of  tlie  joint.  Tarsal  joints  1,  2,  3,  4,  5,  the 
terminal  slightly  longer  than  the  penultimate  on  the  fore  legs ;  fore  tarsi  four-fifths 
the  length  of  the  hind  tarsi,  which  are  scarcely  shorter  than  the  middle  ones  ;  all  with 
a  triple  series  of  delicate  spines  beneath,  the  apical  ones  of  each  joint  much  longer  than 
the  others;  basal  joint  as  long  as  the  second,  third  and  fourth  united,  a  little  longer 
on  the  fore  legs ;  second  nearly  half  as  long  as  basal  joint.  Claws  small  and  deli- 
cate, bent  strongly  in  the  middle,  tapering.  Pad  moderately  large.  Paronychia 
slender,  lanceolate,  as  large  as  the  apical  half  of  the  claw,  straight. 

Upper  organ  of  male  abdominal  appendages  small,  compact,  directed  straight  back- 
ward, reaching  to  the  middle  of  the  distal  half  of  the  clasps,  of  about  equal  breadth 
and  height,  twice  as  long  as  broad;  lateral  arms  fuUj'  as  stout  as  the  double  hook  and 
like  it  extended  horizontally.  Clasps  stout,  scarcely  convex,  subquadrate,  twice  as 
long  as  broad,  the  lower  posterior  angle  rounded,  the  upper  one  slightly  pointed. 

Egg.  Rather  low,  broadest  at  the  base,  broadly  and  regularly  rounded,  not  flat- 
tened above;  surface  covered  by  very  faint,  delicate,  raised  lines,  enclosing  pretty 
regular,  polygonal  cells.  Micropyle  marked  with  a  most  irregular  set  of  multitudi- 
nous, delicate,  raised  lines. 

Caterpillar  at  birth.  Head  much  broader  and  very  much  higher  than  any  part  of 
the  Ijody,  rounded,  sul)triaugular,  pyramidal,  faintly  notched  above,  with  an  impressed 
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frontal  incisure.  Body  very  slender,  uniform  ;  (Irst  thoracic  segment  witli  an  equal, 
naiTinv,  transverse  sliichl,  reaclilnj;  on  either  side  to  just  above  the  spiracle;  the 
dermal  appendages  slender,  with  a  scarcely  porceptiljie  thicliening  at  tip,  arranged  on 
the  abdouiinal  segments  as  follows:  a  subdorsal  series  on  tlie  anterior  portion  of  the 
segment;  a  lateral  scries  in  the  middle  of  tlie  segment;  a  suprastigmatal  scries  just  in 
advance  of  tlie  middle,  and  an  infrastigraatal  series  just  l)eiiind  the  middle,  one  to  a 
segment  in  eadi  series ;  on  tlie  thoracic  segments  tlie  arrangement  is  the  same,  ex- 
cepting tliat  the  subdorsal  scries  becomes  supralateral  and  is  placed  in  the  middle  of 
the  segment;  the  sides  of  the  second  and  third  thoracic  segments  with  a  blister-like 
spot  in  the  middle;  last  segment  with  four  recurved  tapering  hairs  as  long  as  the  ex- 
treme width  of  the  body ;  spiracle  of  the  eight  abdominal  segment  much  elevated  and 
placed  on  the  lateral  line,  being  much  higher  than  on  the  preceding  segments. 

Mature  caterpillar.  Head  rugose,  of  equal  width  with  the  body,  square  and 
scarcely  narrowed  below,  domed  and  subpyramidal  above,  with  a  slight  but  distinct 
median  notch,  considerably  higher  than  broad,  appressed ;  on  a  side  view  conical 
above  the  lower  third,  the  summit  rounded;  triangle  half  as  high  again  as  broad; 
labrum  deeply  and  roundly  emarginate ;  on  either  side  of  It,  the  interior  angle  of  the 
head  just  next  the  base  of  the  triangle  is  produced  to  form  a  conical,  pointed,  slightly 
incurved,  horny  spine,  as  long  as  the  labrum.  Ocelli  five  in  number,  four  in  an  an- 
terior, vertical,  curving  row,  equidistant,  and  one  posterior,  as  small  as  the  interior 
two  of  the  row.     Mandibles  massive,  not  serrate. 

Body  equal  in  breadth  throughout;  the  first  thoracic  segment  scarcely  smaller, 
with  a  very  narrow,  almost  linear  shield,  in  a  fold  reaching  nearly  to  the  stigmata 
and  broken  in  the  middle;  the  last  abdominal  segment  not  at  all  narrowed,  but  con- 
siderably flattened  and  declivent,  very  broadly  rounded  and  almost  truncate  pos- 
teriorly ;  the  other  segments  with  a  very  broad,  anterior  subsegment,  almost  as  broad 
as  the  other  five  subequal,  plicate  subsegments,  and  with  the  posterior  part  of  its  own 
area  marked  off  to  an  equal  width  to  form  a  more  or  less  distinct  subsegment.  The 
body  is  rather  broader  than  high  througliout,  highest  in  the  middle  and  flattened  be- 
neath, so  as  to  nearly  conceal  the  short  legs  and  prolegs.  Legs  rather  heavily  haired 
on  the  under  surface. 

Chrysalis.  Long,  slender  and  cylindrical,  more  than  four  times  as  long  as  broad, 
with  scarcely  distinct  thoracic  and  abdominal  swellings ;  head  somewhat  protuberant, 
with  distinct,  rounded,  frontal  and  ocellar  swellings,  the  sides  straiglit  and  slightly 
narrower  than  the  thorax.  As  seen  from  above,  the  sides  of  the  body  are  nearly 
parallel,  broadest  near  second  abdominal  segment,  the  last  four  abdominal  segments 
tapering  conically  to  a  much  depressed,  slightly  falcate  cremaster,  its  edge  and  especially 
itsapical  edge,  studded  with  hooks  in  the  same  plane.  Thoracicspiracle large,  obovate, 
but  scarcely  protuberant,  only  convex.  Wings  reaching  the  middle  of  the  fourth 
abdominal  segment;  tongue  to  the  proximal  edge  of  the  eiglith.  Position  of  the  pro- 
logs of  the  larva  marked  by  callous  protuberances,  beset  with  short,  spinous  hairs. 

This  genus  is  confined  to  North  America  between  Lat.  15°  and  Lat. 
50°  N.,  exchiding  the  Antilles.  A  single  species  is  found  at  Tehiiantepec, 
another  in  the  arid  regions  of  Arizona,  while  two  others  extend  over  the 
greater  part  of  the  eastern  United  States,  one  of  them  crossing  the  conti- 
nent, and  occur  throughout  nearly  the  whole  of  New  England,  never, 
however,  in  any  great  abundance. 

The  butterflies  are  among  the  smallest  of  the  Hesperidae,  very  dark 
brown,  the  outer  half  of  the  fore  wings  with  a  few  pale  spots,  and  the  under 
surface  of  the  hind  wings  heavily  powdered  with  pale  scales  and  sometimes 
with  small  scattered  pale  spots  ;  the  fringe  is  always  interrupted,  pale  and 
dark.  They  frequent  open  spots  and  when  at  rest  assume  the  Pamphilidan 
attitude.  ,^ 
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Their  transformations  are  tolerably  well  known  for  Pamphilidi.  The 
species  are  single  brooded  in  the  north,  probable  double  brooded  or  midti- 
ple  brooded  in  the  south  and  presumably  hibernate  iu  the  ehrysalis.  The 
caterpillars  feed  on  Gramineae. 

The  eggs  are  low,  hemispherical,  well  domed,  white  or  greenish  white. 

The  young  caterpillars  have  a  high,  pyramidal,  black  head  and  white  or 
greenish  white  body,  with  dermal  appendages  in  four  rows  and  long  re- 
curved hairs  on  the  last  segment.  The  mature  caterpillar  is  green  with  a 
very  high  and  narrow,  pyramidal,  longitudinally  banded  head,  and  both  head 
and  body  covered  with  awliite,  wooly  flocculence,  renewed  after  each  moult 
when  the  skin  is  seen  to  be  very  delicate  and  transparent. 

The  chrysalids  are  very  slender  and  cylindrical,  covered  with  a  white 
mealy  powder,  the  tongue  reaching  the  eighth  abdominal  segment,  the  front 
of  the  head  broadly  rounded. 


E-i^CUESUS  LXII.— COLOR   RELATIONS  OF   CHRYSALIDS  TO 
THEIR  SURROUNDINGS. 

This  tlul)  chrysalis 
Cracks  iuto  shining  wings,  and  hope  ere  death 
Spreads  more  and  more  and  more,  that  God  hath  now 
Sponged  and  made  blank  of  crimeful  record  all 
My  mortal  archives. 

Tennyson.— (SJ.  Simeon  Stylites. 

It  has  long  been  known  that  there  is  in  many  instances  considerable  vari- 
ation in  the  color  of  the  chrysalids  of  certain  butterflies  and  that  in  not  a 
few  instances  we  find  a  dimorphism  more  or  less  accentuated.  The  most 
frequent  difference  that  has  been  noticed  has  been  the  prevalence  on  the 
one  hand  of  green  tints,  on  the  other  of  dark  gray  or  brown.  Now  when 
we  recall  that  the  commonest  places  chosen  by  caterpillars  of  butterflies  for 
pupation,  are  either  amongst  the  foliage  of  the  plant  on  which  they  have  fed, 
or  on  the  other  hand  pendent  from,  or  attached  to,  the  twigs  or  trunks  of 
trees  with  their  gray  bark,  or  to  stones  whose  general  color  is  dark  gray  or 
brown,  we  notice  that  we  have  here  general  tints  of  much  the  same  con- 
trast. When  we  further  observe  that  the  green  color  prevails  in  the  chrys- 
alids of  those  species  which  commonly  transform  upon  their  food  plant  and 
brown  or  gray  in  those  which  seem  to  prefer  the  background  of  bark  or 
rock,  we  are  struck  at  once  with  the  protection  which  such  resemblance 
must  afford  to  chrysalids  in  general.  And  this  conclusion  would  be  very 
much  strengthened  were  we  to  review  the  various  minuter  peculiarities  of 
coloring  and  of  sculpture  which  one  may  easily  find.  One  of  the  most 
curious  of  these  is  noted  by  Fritz  Miiller,  who  says  that  the  appendages 
on  the  chrysalids  of  Eueides,  which  hang  horizontally  on  the  under  side  of 
leaVes,  resemble  the  fungi  wliich  attack  insects  and  which  are  found  in  pre- 
cisely similar  places.     Another  instance  would  be  found  in  the  sharp  angu- 
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laritics  of  many  ohrvsalids  among  tlic  Xymphalidao,  combined  with  their 
tVequent  liriiiianey  hy  roHeeted  colors,  golden  or  nacrcons,  which,  in  com- 
bination, would  be  strikingly  similar  to  the  metallic  gleam  of  angular 
minerals  in  the  rocks  whicii  form  their  natural  backsrround. 

This  last  circumstance,  to  whi<'h  attention  has  been  specially  called  by  a 
very  painstaking  cxi)erimental  entomologist  of  England,  Mr.  E.  B.  Poul- 
ton,  led  him  to  a  careful  inquiry  into  the  cause  and  extent  of  the  special 
color  relations  existing  between  the  chrysalids  of  butterflies  and  their  sur- 
rounding surfaces  (Phil,  trans.,  clxxviii :  311-441,  pi.  2(5).  lie  has  been 
able  to  obtain  almost  at  will  chrysalids  of  diff'erent  colors,  according  to  the 
tints  with  wliich  he  has  surrounded  them,  and  so  has  opened  anew  field  of  ex- 
perimental inquiry  wliich  may  yield  important,  as  it  already  has  interesting 
results.  By  carefully  selecting  the  time  at  which  his  experiments  were  made 
he  has  been  able  to  determine  that  in  all  the  species  experimented  upon  it  was 
only  necessary  to  confine  attention  to  that  period  in  the  later  larval  life 
of  the  insect,  when  it  has  ceased  feeding  and  remains  motionless,  together 
with  the  early  portion  of  the  next  period,  after  spinning  the  silken  pads 
and  shrouds  for  the  pupal  attachments  until  it  has  thrown  off  the  larval 
skin.  It  had  already  been  pointed  out  by  Meldola  that  it  was  impossible 
to  suppose  the  moist  skin  of  the  freshly  formed  pupa  photographically 
sensitive  to  the  color  of  the  surrounding  surfaces,  and  this  has  been  made 
perfectly  evident  from  the  experiments  of  Poulton,  which  show  that  the 
color  is  determined  before  the  assumption  of  the  pupal  state,  since  experi- 
ments made  later  than  the  time  mentioned  produced  absolutely  no  results. 
Neither  was  Poulton  successful ,  as  he  seems  to  have  expected  to  be,  in 
preventing  the  influence  of  surrounding  objects  from  reaching  the  nervous 
centres  through  the  ocelli  of  the  caterpillar.  All  his  successful  experi- 
ments came  when  applied  to  that  period  of  the  transformation  to  which  we 
have  referred. 

^lost  of  the  experiments  were  made  upon  three  species,  Aglais  urticae, 
Mancijiium  brassicae  and  Pieris  rapae.  The  experiments  consisted  in  pre- 
paring for  the  creatures  during  their  changes,  artificial  surroundings  of 
difl^erent  colors,  green,  orange,  black,  white  and  gilt.  Over  seven  hun- 
dred chrysalids  in  all  were  experimented  upon  and  it  was  found  that  with 
Aglais  urticae  green  and  orange  surroundings  caused  no  effect  on  the  pupal 
colors,  black  produced  as  a  rule  dark  chrysalids,  while  white  produced 
light  colored  ones,  many  of  the  last  being  brilliantly  golden  ;  this  sug- 
gested the  use  of  gilt  surroundings,  which  were  far  more  efficient  than 
white  and  produced  chrysalids  of  a  distinctly  golden  color,  more  so  even 
than  often  occurs  in  a  state  of  nature.  The  influence  of  black  was  curiously 
shown  by  the  fact  that  when  the  caterpillars  changed  to  chrysalids  upon 
light  surfaces,  those  which  underwent  their  transformations  in  close  prox- 
imity were  darker  than  those  that  were  more  isolated,  the  color  of  each  being 
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affected  by  that  part  of  the  surroundings  which  were  made  up  of  the 
dark  skins  of  its  neighbors.  In  endeavoring  to  discover  whether  the  sensi- 
tiveness of  the  chrysalids  to  their  surroundings  was  due  to  the  general 
surface  of  the  skin  as  a  whole  or  only  to  that  of  one  portion,  expeiiments 
were  made  in  tubes,  part  of  which  were  colored  black  and  part  gilt,  and 
the  two  parts  separately  by  a  diaphragm  only  permitting  the  body  to  pass 
through  ;  by  reversing  the  condition  and  making  experiments  with  a  large 
number  of  chrysalids,  it  became  plainly  evident  that  the  color  influence 
acted  on  some  element  of  the  larval  skin  and  that  the  larger  the  area  of 
the  skin  exposed  to  any  one  color  the  more  the  chrysalis  followed  its  influ- 
ence. 

The  nature  of  the  effects  produced  is  thus  described  byPoulton  : — "The 
colouring  matter  of  the  dark  pupae  is  contained  in  a  thin  supei-ficial  layer 
of  the  cuticle  ;  below  this  is  a  thicker  layer  divided  into  exceedingly  deli- 
cate lamellae,  between  which  fluids  are  present,  and  the  latter  form  the  thin 
plates  which,  by  causing  interference  of  light,  produce  the  brilliant  metal- 
lic appearance.  The  thinner  upper  layer,  being  dark,  acts  as  a  screen  in 
the  dark  pupae.  Precisely  the  same  metallic  appearances  are  caused  by 
the  films  of  air  between  the  thin  plates  of  glass  which  are  formed  on  the 
surface  of  bottles  long  exposed  to  earth  and  moisture.  Both  have  the 
same  spectroscopic  characters  and  the  same  transmitted  colours  (comple- 
mentary to  those  seen  by  reflection).  The  brilliancy  of  the  cuticle  can  be 
preserved  in  spirit  for  any  length  of  time  ;  it  disappears  on  drying,  but  can 
be  renewed  on  wetting  (this  had  been  previously  known),  and  the  colours 
are  seen  to  change  during  the  process  of  drying,  and  when  the  cuticle  is 
pressed,  for  the  films  are  thus  made  thinner.  The  same  laraellated  layer 
exists  in  non-metallic  pupae  of  other  species,  and  is  used  as  a  reflector  for 
transparent  colouring-matter  contained  in  its  outer  lamellae.  Thus  the 
structure  which  rendered  possible  the  brilliant  effects  due  to  interference 
probably  existed  long  before  these  special  effects  were  obtained,  and  was 
used  for  a  different  purpose." 

It  has  long  been  known  that  many  of  the  chrysalids  of  the  Vanessidi 
which  yield  parasitic  Ichneumonidae  in  place  of  their  proper  inhabitants 
are  frequently  gilded  ;  which  is  to  be  explained,  in  Poulton's  view,  from 
the  abnormal  state  of  the  larva,  which  prevents  the  formation  of  pigment 
in  the  chrysalis.  In  this  instance  the  gilded  appearance  is  preservative 
not  of  the  creature  itself  but  of  one  of  its  foes,  and  does  not  appear  a  very 
wise  provision  of  nature. 

These  experiments  were  made  principally  upon  Aglais  urticae  ;  others 
upon  the  different  species  of  Pierinae  were  quite  similar,  the  influence  of 
black  surroundings  being  to  produce  dark  chrysalids  and  the  greater  the 
illumination  the  darker  the  chrysalids,  this  last  result  being  the  reverse  of 
that  obtained   in    the  Vanessidi ;    white    produced  light    chrysalids ;  and 
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the  greater  tlie  illumination  tlie  lii^liter  the  eln-vtialids*  ;  dark  red  produced 
dark  chrysalids  ;  deep  orange  very  light  green  c-hrysalids  ;  pale  yellow 
and  yellowish  green  produced  rather  darker  chrysalids  than  the  orange ; 
and  bluish  green  much  darker,  while  dark  blue  produced  still  darker  chrys- 
salids. 

There  is  tiuis  seen  to  be  a  certain  difference  between  different  kinds  of 
chrysalids,  as  to  the  effect  of  the  color  of  their  surroundings,  some  being 
decidedly  affected  by  colors  which  have  no  influence  upon  others.  Proba- 
bly a  careful  study  of  the  natural  conditions  under  which  pupation  takes 
place  may  lead  to  better  comprehension  of  a  fact  at  present  not  clearly 
explainable ;  and  may  bring  other  instances  into  harmony,  as  where, 
accordintr  to  Fritz  Miillcr,  the  chrvsalids  of  a  certain  one  of  the  swallow- 
tails,  evander,  are  said  to  have  both  brown  and  green  chrysalids,  with  no 
intermediate  forms,  and  both  produced  under  identical  circumstances.  Our 
own  Iphiclidcs  ajax,  in  which  dimoi-phism  seems  to  be  equally  distinct, 
would  serve  as  a  good  subject  for  experiment. 

In  concluding  his  account  of  his  experiments  on  the  Pierinae,  Mr.  Poul- 
ton  observes  (436-437)  that  "it  must  be  remarked  that  the  effect  of  the 
coloured  surroundings  upon  the  dark  jiigment  is,  perhaps,  the  least  impor- 
tant part  of  the  changes  produced,  for  there  are  other  consequences  which 
seem  to  be  much  deeper  in  significance  and  far  more  difficult  to  under- 
stand. The  black  pigment  patches  and  minute  black  dots  are  cuticular 
and  superficial,  while  the  ground-colours  are  sub-cuticular  and  deep-seated  ; 
and  in  the  most  brightly  coloured  pupae  they  are  mixed  colors  due  to  the 
existence  of  different  pigmentary  (and  probably  chlorophylloid)  bodies 
present  in  the  different  elements  and  at  different  depths  of  the  sub-cuticu- 
lar tissues  of  the  same  pupa.  In  other  pupae  no  trace  of  such  colors  can 
be  seen.  Hence  we  see  in  these  most  complex  and  varied  effects  of  the 
stimulus  provided  by  the  reflected  light,  which  deepen  into  their  per- 
manent pupal  condition  very  many  hours  after  the  stimulus  has  ceased  to 
act,  the  strongest  evidence  for  the  existence  of  a  chain  of  physiological 
processes  almost  unparalleled  in  intricacy  and  difficulty,  while  a  theoiy  of 
comparatively  simple  and  direct  photo-chemical  changes  induced  by  the 
stimulus  itself  without  the  intervention  of  such  a  physiological  circle  seems 
entirely  inadequate  .as  an  explanation  of  the  facts." 


Table  of  the  species  of  Amhlyscirtes,  based  on  the  mature  caterpillar. 

Body  with  no  conspicuous  dorsal  stripe vialis. 

Body  with  a  distinct  dorsal  stripe samoset. 

Table  of  species,  based  on  the  chrysalis. 

Body  pale  pea-green,  tinged  at  the  extremity  with  luteous \-!aIl«, 

Body  yellow,  tinged  with  green samoset. 
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Table  of  species,  based  on  the  imago. 

Base  oi  median  interspaces  of  fore  wings  with  at  most  but  exceedin'riy  faint  markings  on  up- 
per surface,  the  lowest  with  none;  extra-mesiul  scries  of  pale  markings  on  under  surface  of 
hind  wings  obscure,  the  whole  wing  flecked  with  lilac  scales  on  a  pur[)lish  ground.. .  .vialis. 

Base  of  median  interspaces  of  fore  wings  with  a  series  of  pale  markings  on  the  upper  surface, 
parallel  to  the  costal  margin;  extra-mesial  series  of  pale  markings  on  under  surf.iceof  hiud 
wings  distinct,  the  whole  wing  flecked  with  pale  yellowish  green  scales  on  a  dark  brown 
ground samoset. 

AMBLYSCIRTES  VIALIS.— The  roadside  skipper. 

[The  roadside  skipper  (Scudder) ;  two-spotted  brown  skipper  (Maynard).] 

Mesperia  vialis  Edw.,  Proc.  acad.  uat.  sc.  348-349    (1886) ;  — Fern.,    Butt.    Me.,    103-104 

Philad.,  1862,58(1862).  (1884) ;— Mayn.,  Butt.  N.  Engl.,  57-58,  pi.  6, 

Pamphila  vialis  KiVb.,  Syn.  catal.  Lep.,  figs.  86,  8(ia  (1886). 

608(1871).  Papilio Abb.,  Draw.  ins.  Geo.  Br.  Mus. 

Amblyscirtes  vialis  Scudd.,  Syst.  rev.  Am.  vi :  83,  figs.  121-3  (ca.  1800). 

butt.,  54  (1872) ;  Butt.,  flg.  178  (1881);— French,  Figured  also  by  Glover,  111.  N.  A.  Lep.,  pi. 

Eep.  ins.  111.,  vii :  161  (1878) ;  Butt.  east.  U.  S.,  H,  fig.  1 ;  pi.  K,  figs.  7, 10,  ined. 

Gay  knots  of  butterflies  with  pulsing  wings. 
That  scatter  at  the  loue  wayfarer's  feet. 

Midsiimmer  noon. 

Twine  ye  in  an  airy  round, 

Brush  the  dew  and  ))rint  the  lea ; 
Skip  and  gambol,  hop  and  bound. 

Drake.—  The  Culprit  Fay. 

Imago  (10:4).  Head  covered  above  with  nearly  uniform  bl.ackish  brown  hairs, 
below  with  a  few  whitish  scales  mingled  with  thera.  Palpi  blackish,  chocolate  brown, 
hoary  on  the  basal  half  beneath  by  an  iutermiugliug  of  white  scales,  which  increase 
in  abundance  toward  the  base,  and  a  few  of  which  continue  even  to  the  extremity  of 
the  middle  joint,  accompanied  by  a  few  reddish  scales;  apical  joint  uniform  blackish. 
Antennae  black,  narrowly  annulated  at  the  base  of  each  joint  with  white,  which,  at  the 
middle  of  the  under  surface,  extends  over  nearly  or  quite  the  whole  of  each  joint,  and 
on  the  basal  half  of  the  club  widens  and  forms  a  continuous  patch  tinged  with  yellow ; 
excepting  at  the  extreme  base  the  upper  surface  of  the  club  is  wholly  black;  a  few 
whitish  scales  are  scattered  over  the  distal  half  of  the  under  surface;  the  crook  is 
naked  and  castaneous,  but  nearly  as  dark  as  the  club.  Tongue  piceo-testaceous,  testa- 
ceous at  tip,  the  papillae  (61 :  57)  consisting  of  only  half  a  dozen,  very  distant,  minute 
prominences  set  in  depressions  on  the  outer  edge  of  either  maxilla. 

Thorax  covered  above  with  blackish  brown  scales  and  hairs,  the  latter  becoming 
tinged  with  dull  tawny  at  the  hinder  extremity ;  bene.ath  covered  with  dark  reddish 
brown  hairs,  miugled  with  silvery  white  hairs,  especially  on  the  coxae;  legs  blackish 
brown,  with  a  maroon  tinge,  profusely  flecked  with  mostly  independent,  silvery  white 
scales,  most  abundant  on  the  femora,  which  are  fringed  below  with  white  and  black 
hairs,  the  former  preponderating;  beyond  the  femora  the  pale  scales  become  tinged 
with  dirty  yellow,  or  yellowish  brown,  to  a  greater  or  less  extent,  and  on  the  tarsi  are 
most  abundant  at  the  b.ase  of  each  joint,  and  generally  absent  from  the  apex  of  the 
same  as  well  as  from  that  of  the  tibiae;  spurs  dark  brown,  largely  flecked  with  silvery 
white,  often  wholly  white;  spines  reddish;  claws  dull  luteous. 

Wings  above  rich  dark  brown.  Fore  wings  with  the  superior  subcostal  nervules  tipped 
with  white.  The  lowest  three  subcostal  interspaces  have  each  a  small,  white,  generally 
longitudinal,  dull  white  spot,  forming  a  series  iu  the  middle  of  the  pouter  half  of  the 
wing,  nearly  at  right  angles  to  the  costal  margin,  but  generally  a  very  little  arcuate, 
the  convexity  inward  and  tapering  as  it  recedes  from  the  margin ;  in  the  middle  of  the 
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basal  lialf  of  the  iip|u-r  inediaii  interspace  is  an  inconspicuous,  minute,  pale  spot,  occa- 
sionally accon\panieil  by  two  other  fainter  ones  following  it  in  the  interspaces  above  In 
tlie  direction  of  the  apex  of  tlic  wins.  The  outer  lialf  of  the  wing  is  often  Unshed 
with  a  warmer  tint  liy  the  presence  of  sparsely  scattered,  dull  tawny  scales.  Fringe 
very  pale  tawny,  tipped  witli  wlnte  at  the  apex,  along  the  whole  base  overlaid  with  a 
basal  border  of  blaeki.-li  lirown,  winch  extends  around  to  the  last  of  the  nervulcs  which 
impinges  on  the  costal  border,  and  interrupted  rather  liroadly,  distinctly  and  abrui)tly 
with  the  same  at  tlie  nervule  tips.  Uin<J  wiiujs  without  markings,  lint  with  a  few 
scattered,  dull  tawny  scales  on  the  outer  lialf,  and  the  nervules  of  the  lower  half  accom- 
panied by  long  t.awny  hairs.     Fringe  in  general  as  on  the  fore  wings. 

Beneath  blackish  brown.  Fore  wings  with  the  inner  border  much  paler  and  all  the 
markings  of  the  upper  surface  exactly  repeated ;  in  addition,  the  outer  margin  is  i)or- 
dered  with  a  broad,  hoary  field,  made  up  of  a  regidar  sprinkling  of  very  pale  blue,  longi- 
tudinal scales:  this  cloudy  Held  is  generally  broadest  at  the  lowest  subcostal  nervule, 
where  it  is  fully  C(|ual  to  the  width  of  two  interspaces,  and  has  ill-defined  limits,  its 
inner  l)order  forming  a  cnrv(t  which  strikes  the  costal  margin  above  just  before  the  apex 
and  readies  the  tip  of  the  sul)raedian  nervure  below.  Fringe  as  above,  excepting  that 
the  pale  color  is  frequently  obscured  in  a  greater  or  less  degree.  Hiyul  wings  wholly 
clouded  with  a  rather  profuse  sprinkling  of  very  pale  bluish,  longitudinal  scales, 
thickest  upon  the  outer  third  or  two-fifths  of  the  wing,  and  especially  below,  the  dis- 
tinction between  this  portion  and  that  of  tlie  base  being  accentuated  by  a  not  very  dis- 
tinct, narrow,  zigzag,  transverse,  bent,  broken  stripe,  in  which  the  pale  scales  are 
absent  and  which  is  sometimes  accompanied  externall}'  by  sm.all,  indistinct,  dull  yellow 
spots :  its  general  direction  is  from  the  middle  of  the  submedian  nervure  to  tlie  upper 
median  nervule  at  the  middle  of  the  outer  two-thirds  of  the  wing,  where  it  is  bent  .and 
passes  upward  to  just  beyond  the  middle  of  the  costal  nervure;  the  middle  of  the  basal 
half  of  the  wing  is  covered  with  not  very  long  white  hairs.     Fringe  as  above. 

Abdomen  very  dark  brown,  enlivened  above  by  scattered  tawny  scales,  beneath  pro- 
fusely flecked  with  white  and  very  pale  bluish  scales,  particularly  at  the  extremity  of 
the  segments.  Upper  organ  of  male  appendages  (37:3),  with  the  two  halves  of  the 
hook  depressed,  inclined  slightly  inward,  a  little  longertlian  broad,  outer  angle  rounded, 
inner  square:  points  of  the  Lateral  arms  clearly  distinct  from  the  hook,  one  below  each 
half.  Clasps  with  tlie  upper  margin  a  little  sinuous,  at  the  base  broadly  arched,  the  tip 
■with  a  slight  recurved  tooth. 


Measurements  in  millimetres. 

MAiES. 

Length  of  tongue,  11.75  mm. 

Smallest. 

Average. 

11.9 
6.2 
5.2 
3.5 

Largest. 

Len^h  of  fore  wiiu' 

11.5 
6.1 
4.9 
3.4 

12 

6.4 

hind  til>iae  and  tarsi 

fore  tibiae  and  tarsi 

5.5 
3.6 

Smallest.  Average.  Largest 


11.2 


4.25 
3.25 


12. 

6.25 
5.25 
3.5 


12.85 
6.45 


3.G 


Described  from  31  specimens,  of  which  13  3  ,  13  9  . 

Egg  (66:  17).  Surface  delicately  shagreened,  the  punctuations  numbering  about 
twenty  to  a  cell,  very  minute,  inconspicuous,  circular.  Cells  near  the  base  of  the  egg 
hexagonal,  with  two  opposite  sides  longer  than  the  others,  and  measuring  .021  mm.  l)y 
.0085  mm.  Micropyle  (69:7)  consisting  of  an  irregular  cluster  of  kite-shaped  cells 
around  a  common  centre,  having  as  a  mass  a  diameter  of  .027  mm.,  and  containing,  in 
the  incisures  of  same,  pores  opening  into  oblique  canals,  to  the  number  of  five  or  six, 
irregularly  arranged  but  clustered  toward  the  centre  and  occupying  a  field  .0115  mm. 
in  diameter;  outside  of  this  the  cells  are  free  of  punctures  over  a  space  about  .06  mm. 
in  diameter.     Color  of  egg,  pale  green.     Height,  .56  mm. :  breadth,  .9  mm. 

Caterpillar.  First  stage.  Head  (80:40,  b'A)  uniform,  completely  piceous,  not  quite 
smooth,  minute  papillae,  bearing  short,  fine,  colorless  hairs,  breaking  the  surface  at 
rare  intervals :  ocelli  l)lack,  in  a  black  field,  and  tlierefore  entirely  inconspicuous; 
mouth  parts  blackish  ferruginous.  Body  livid  white  at  birth,  afterwards  becoming 
Pale  grass  green,  paler  beneath :  first  thoracic  segment  with  a  piceous  dor.sal  shield; 
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the  pseudostigmatic  blister  on  the  middle  of  the  sides  of  the  othei-  thoracic  segments 
pale  greenish  testaceous ;  the  long  recurved  hairs  of  the  last  segment  black,  accom- 
panied Ijy  a  few  backward  curving  hairs  along  the  edge  of  the  anal  plate,  less  than 
half  as  long;  legs  and  prolegs  the  color  of  the  body;  claws  of  the  former  testaceous ; 
s|)iraclcs  scarcely  distinguishable  from  the  color  of  the  body,  barely  testaceous. 
Length  of  body,  2.5  mm.  when  born ;  4  mm.  when  full  grown ;  breadth,  .3  mm.  to  .45 
mm.;  height  of  head,  .6  mm.;  length  of  dermal  appendages,  .065  mm.;  of  the  re- 
curved hairs  of  the  last  abdominal  segment,  about  .3  mm. 

Second  stage.  Head  (80  :47)  as  broad  as  the  broadest  part  of  the  body,  rich  bronze 
brown,  faintly  marked  witli  the  scattered  hair  insertions.  Body  pale  green,  with  the 
piccous  thoracic  shield  as  before,  distinctly  traversed  by  the  transverse  creases  of 
each  segment;  the  numerous  hairs  simple,  short,  very  delicate,  blackish  (excepting 
along  stigmatal  line,  where  they  are  pale),  and  seated  on  shining  green  warts  of 
minute  size  and  scarcely  any  elevation.  Hairs  of  last  segment  not  much  longer  than 
the  others  and  not  recurved.  Beneath  paler  green,  the  legs  and  prolegs  the  same,  the 
claws  of  the  former  fuscous,  except  the  front  pair,  'which  are  black  in  front. 
Spiracles  luteous.     Length,  fi  mm. ;  breadth,  .7  mm. 

Third  stage  (80:48)  blackish  brown,  sometimes  strongly  tinged  with  castaneous; 
labrum  and  mouth  parts  castaneous ;  the  surface  slightly  rugose,  by  raised  lines  form- 
ing minute  polygonal  cells  (i.  e.,  honeycombed  with  line  raised  lines)  and  studded  with 
short  white  pile.  Body  very  slender,  as  broad  in  middle  as  the  head,  pale  green  with 
a  livid  tinge;  a  darker  green  dorsal  line;  the  whole  upper  surface  frosted  by  short 
■white  pile,  gradually  increasing  to  tolerably  long  hairs  on  the  last  two  segments.  They 
are  absent,  however,  from  the  first  thoracic  segment,  which  is  livid,  with  a  narrow 
posterior,  transverse,  equal,  black  shield,  extending  down  nearly  to  the  stigmata, 
broken  just  before  the  extremity  so  as  to  leave  an  independent  round  spot;  an  indis- 
tinct, slender,  pallid,  stigmatal  line  on  the  abdominal  segments;  under  surface  paler 
green,  legs  and  prolegs  concolorous ;  the  front  pair  of  legs  and  the  others  to  a  less  ex- 
tent infuscated,  the  claws  blackish  testaceous;  stigmata  pallid,  with  a  luteous  ring. 
Length,  9  mm. ;  breedth  of  body,  1  mm. ;  of  head,  1  mm. 

Fourth  stage.  Head  (80 :  49)  blackish  brown,  with  a  large,  broad,  vertical,  pale  band 
each  side  of  the  triangle,  extending  from  the  base  half  way  to  the  top  of  the  tri- 
angle, and  a  narrow,  vertical  pale  band  on  the  sides  of  the  front  above,  and  fading  out 
below;  besides  the  posterior  edges  of  the  head  are  of  the  same  pale  color;  all  of  this, 
however,  evident  only  at  first,  for  the  head  is  apparently  wholly  bespangled  with  coni- 
cal but  very  irregular,  minute,  snow-white  tubercles,  each  giving  rise  to  a  short  white 
hair,  giving  the  head  the  sameflocculent  appearance  as  the  body,  but  this  does  not  ap- 
pear directly  after  moulting,  since  the  apparent  tubercles  are  only  flocculent  gather- 
ings at  the  base  of  the  hairs.  Body  slender,  equal,  as  broad  in  middle  as  the  head, 
somewhat  flattened,  very  pale  green,  with  slender,  brighter  green,  dorsal  line,  and 
on  the  abdominal  segments  a  similar  but  more  obscure  laterostigmatal  line,  all  nearly 
obscured  l)y  the  heavy  covering  of  snow-white,  flocculent  pile,  giving  the  entire  body 
a  frosted  appearance,  each  hair  being  a  very  irregular,  inverted  cone  or  prickly  sub- 
globular  club,  supported  on  a  short  and  slender  stalk;  this  flocculence  does  not  sur- 
round the  hair  when  it  first  assumes  this  stage.  Length,  13.5  mm. ;  breadth  of  body, 
1.8  mm. ;  of  head,  1.3  mm. 

Last  stage  (77  :  24).  Head  (80  :  50)  deeply  and  densely,  but  very  delicately  rugose  and 
covered  with  short  and  most  delicate  white,  but  not  fiocculent,  tapering  and  pointed 
hairs.  It  is  of  a  rather  dull  frosted  white  color,  with  vertical  stripes  of  ferruginous, 
namely  :  abroad,  lateral,  vertical  stripe,  running  from  the  anterior  ocelli  to  the  verte.x, 
narrowing  above  and  strongly  tinged  with  brown;  a  broad  and  equal,  vertical,  median 
stripe  from  the  summit  of  the  triangle  to  and  over  the  top  of  the  head,  narrowly  divided 
by  the  pale  suture;  a  narrow,  vertical,  median  stripe  in  the  triangle  itself;  and  on  either 
side  of  the  triangle,  and  resting  upon  the  narrow  and  smooth  white  band  which  sur- 
rounds it,  a  narrow,  vertical  stripe,  extending  from  the  base  of  the  triangle  to  half 
way  between  its  summit  and  the  crown  of  the  head  and  narrowly  separated  from  the 
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upper  vertical  mciiiaii  stripe ;  suture  of  triangle  black.  Besides  this  the  collar  of  the 
hoail,  aii<l  the  iiiuler  surface  are  blackisli  Itrowii.  Aiiteuuae  pale  at  base,  testaceous  be- 
yond, incliuliii<;  the  bristle,  dral  si)iMe  reddisli  testaceous;  ocelli  black;  labrum 
pale;  mandibles  testaceous,  the  cuttinj;  surface  blackisli. 

Body  pallid  2;reen,  the  tlrst  segment  with  the  linear,  transverse,  broken,  dorsal  shield 
black  and  the  last  segment  less  pallid,  and  fringed  with  some  rather  long,  curving, 
tapering,  colorless  hairs,  the  whole  body  profusely  dotted  with  pale  green  dots  at 
the  base  of  the  excessively  delicate  and  short,  simple  pile;  spiracles  pallid;  legs  and 
prolegs  pale  green,  the  former  with  testaceous  claws. 

This  description  was  taken  soon  after  moulting.  It  afterward  has  the  same  white 
powdered  ajjpearancc,  including  the  heatl,  but  before  this  gathers  the  skin  is  so  trans- 
parent that  all  the  organs  of  tlie  body  can  be  seen,  the  threads  of  some  of  the  vessels 
waving  continuously  uji  and  down  tlie  sides  of  the  body.  Length  when  full  grown,  26 
mm. ;   lire  dth  of  head,  1.8  mm. ;  of  body,  2  mm. 

Chrysalis  (35  :  -tO).  Delicate  green,  deepest  in  color  on  the  basal  half  of  the  abdo- 
men, tinged  with  livid  luteous  about  the  head  and  cremaster.  Front  of  head,  except- 
ing ocellar  ribbon,  rather  sparsely  beset  with  parti-colored,  more  or  less  tawny,  rather 
long,  curving  bristles ;  frontal  incisures  dusky.  Prothorax  with  a  few  scattered, 
short,  curving,  blackish  bristles  on  the  anterior  half.  Thoracic  spiracle  testaceous. 
Dorsum  of  thorax  with  scattered,  erect  bristles  like  those  on  prothorax,  more  abundant 
and  longer  centrally  than  laterally.  All  appendages  very  pale  green,  excepting  the 
tongue  beyond  the  wing  tips,  where  it  is  faintly  tinged  with  luteous.  Abdominal 
segmeuts  covered  very  sparsely  with  short,  slightly  curved,  pale  tipped,  black  hairs, 
directed  backward.  Cremaster  very  pale  luteous,  edged  with  tawny,  the  hooks 
tawny.  Spiracles  pale  luteous,  elongate,  obovate.  Length  of  body,  13.75  mm. ; 
greatest   breadth,  3. 7.!>  ram.,  length  of  cremastral  hooks,  .25  mm. 

Distribution  (29:6).  This  butterfly,  a  characteristic  member  of  the 
Alieghuuian  tuiiiia,  has  a  wide  distribution,  much  wider,  doubtless,  than 
our  present  knowledge  shows  ;  for  besides  being  found  distributed  over  a 
wide  area  of  the  country  in  the  east,  extending  in  the  northern  part  of  its 
rancre  more  than  halfway  across  the  continent,  it  has  also  been  discovered 
on  the  Pacific  coast  and  far  south  in  Texas  and  Florida.  Its  northern 
boundaries  may  be  indicated  by  the  following,  passing  from  east  west- 
ward ;  Montreal,  rare  (Lyman),  Ottawa,  not  uncommon  (Fletcher); 
London,  Ont.  (Saunders),  Sudbury  and  Nepigon,  north  of  Lake  Supe- 
rior (Fletcher),  Illinois  (Worthington),  Lake  Winnipeg  (Edwards),  Fort 
Ellis,  Manitoba  (Geddes),  Dakota  and  Montana  (Edwards).  Besides 
these  it  has  been  found  as  far  west  as  Davenport,  lo.  (Putnam),  and 
Ilhnois  (Worthington).  Its  southern  limits  in  eastern  America  are  only 
indicated  by  a  few  localities  such  as  Cincinnati,  Ohio,  rare  (Dury), 
Cumberland  Gap,  Ky.  (Dimmock),  West  Virginia  (Edwards),  Georgia, 
not  very  common  (Abbot)  ;  but  I  have  also  seen  specimens  from  Dallas, 
Texas  (Boll),  Appalachicola,  Fla.,  not  indicated  on  the  map  (Chap- 
man),   and  California  (H.  Edwards). 

It  has  been  found  throughout  almost  the  whole  of  New  England, 
though  far  more  abundant  in  the  southern  than  in  the  northern  half,  but  in 
the  north  it  occurs  at  Hallowell,  Me.  (Miss  Wadsworth),  and  in  the 
White  Mountains  (Morrison,  Scudder).     It  has  also  been  found  in  other 
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hilly  parts  of  New  Hampshire  and  Massachusetts,  as  at  Milford  in  the 
former  state  (Whitney)  and  in  the  latter  at  Amherst  where  it  is  common 
(Parker,  Morrison)  and  Mount  Toby  (Sprague)  :  probably,  therefore, 
it  will  be  found  throughout  the  southern  half  of  the  state  in  proper  locali- 
ties, for  it  has  been  taken  at  Springfield  (Emery,  Dimmock)  and  about 
Boston  (Minot,  Faxon)  and  is  common  enough  in  Connecticut  (Norton, 
Scudder,  Smith,  Verrill). 

Oviposition.  The  eggs  of  this  butterfly  are  laid  freely  on  grass  ;  some 
laid  on  the  5th  and  6th  of  June  emerged  on  the  16th  and  17th  ;  others 
laid  by  the  same  female  on  the  9th  and  10th  were  bitten  at  the  top  by  the 
enclosed  caterpillar  on  the  20th  and  most  of  them  emerged  by  the  2l8t, 
the  remainder  on  the  following  da}"^. 

Habits  of  caterpillar.  The  caterpillar  feeds  readily  on  comtnon  grass. 
Eggs  were  laid  for  Mr.  Fletcher  and  myself  on  Avena  striata  and  the 
caterpillars  were  partly  raised  by  him  on  Poa  pratensis.  On  emerging 
from  the  egg  they  eat  the  whole  or  nearly  the  whole  of  their  forsaken  shell. 
"As  soon  iis  they  were  placed  on  a  tuft  of  Poa  pratensis  they  crawled  up 
to  the  tip  of  a  blade  and  made  a  tent  by  drawing  the  opposite  sides  half 
way  together  with  one  strong  strand  of  silk.  Here  they  remained  about 
five  days,  eating  a  little  from  the  edge  of  the  leaf  (Fletcher).  A  little 
later,  and  during  its  first  and  second  larval  stages  it  fastens  together  the 
opposite  edges  of  a  blade  of  grass  by  about  a  dozen  strands  of  silk,  tight- 
ening them  gradually  until  a  sort  of  tube  is  formed  and  it  becomes  difficult 
to  see  within  through  the  crack.  Later  in  life,  and  especially  when  about 
to  change  its  skin  and  desiring  greater  concealment,  it  constructs  a  nest 
by  doubling  a  leaf  back  upon  itself  and  sewing  the  sides  together,  or  by 
stitching  together  three  or  four  contiguous  blades  into  a  tube,  lining  the 
floor  with  a  dense  coating  of  silk.  When  more  than  half  grown  it  not  in- 
frequently comes  out  of  its  nest,  when  the  flocculent  covering  has  fairly 
developed,  and  rests  stretched  at  full  length  on  a  blade  of  grass,  its  head 
thrown  back  so  that  the  face  is  dorsal.  In  no  other  Hesperian  have  I 
seen  any  such  tendency  to  exposure,  which  Mr.  de  Niceville  tells  me  is  con- 
stant in  the  Indian  Gangara  thyrsis  in  v/hich  the  flocculence  is  extremely 
developed.  Mr.  Fletcher,  as  already  stated,  has  since  noted  the  same  thing 
in  Pamphila  mandan .  Our  caterpillar  seems  excessively  delicate  ;  its  skin 
apart  from  the  flocculence  permits  all  the  internal  organs  to  be  seen  and, 
especially  in  the  latter  part  of  its  life,  it  is  exceedingly  sluggish  and  want- 
ing in  spirit.  Its  development  is  slow.  The  eggs,  as  we  have  seen, 
hatch  in  from  eight  to  eleven  days,  the  first  stage  lasts  only  three  or  four 
days,  but  the  succeeding  stages  much  longer,  so  that  it  is  at  least  a  month 
after  this,  sometimes  five  weeks,  before  the  caterpillar  has  stopped  feeding  ; 
it  is  then  about  ten  days  before  the  change  to  chrysalis  takes  place  ;  this 
lasts  about  thirteen  days,  so  that  from  egg  laying  to  butterfly  requires 
about  seventy  days. 
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Pupation.  Wlicii  the  largest  caterpillar  began  to  grow  uneasy,  to 
wander  and  refuse  to  eat,  it  was  placed  in  a  vessel  with  a  bunch  of  fresh 
and  old  grass,  in  which,  after  resting  for  a  day  on  the  side  of  the  vessel,  it 
finally  made  a  very  slight  cocoon  by  fastening  the  edges  of  two  or  three 
adjoining  blades,  bringing  these  close  together  at  the  two  ends  and 
lining  the  whole  very  thinly,  indeed,  but  very  completely  with  silk,  which 
in  the  cracks  between  the  grass  blades  showed  many  minute  openings  un- 
der the  lens,  and  presented  a  reticulated  appearance.  Here,  after  resting 
about  six  days,  the  chrysalis  change  occurred,  apparently  without  any 
cross  strands  of  silk  whatever  for  the  body  or  cremaster ;  the  cremaster 
was  plunged  into  the  silk  on  one  side  of  the  nest,  but  so  slightly  that  on 
opening  the  cocoon  at  the  head  end,  the  chrysalis  slipped  out.  The  silk 
had  a  white  and  flocculent  appearance,  much  like  the  larva  before  its 
change  of  skin.  In  about  eight  days  a  pallor  began  to  arise  about  the 
wings,  followed  the  succeeding  day  by  a  decided  discoloration  of  the  back 
of  the  thorax  and  of  the  appendages  ;  two  days  later  it  had  turned  inky 
black  thi-oughout,  and  the  following  day  the  imago  emerged,  the  chrysalis 
period  being  about  thirteen  days.  This  was  at  Cambridge  where  the  insect 
had  been  reared  from  eggs  laid  in  the  White  Mountains. 

Life  history.  In  the  north  it  is  single  brooded  and  apparently  passes 
the  winter  as  a  chrysalis,  since  the  butterflies  make  their  appearance  in 
the  latter  part  of  May,  generally  from  the  21st  to  the  25th,  though  their 
appearance  is  sometimes  delayed  until  the  first  of  June  ;  the  female  cer- 
tainly appears  almost  as  soon  as  the  male,  and  specimens  continue  to 
emerge  from  the  chrysalis  up  to  the  10th  of  June,  judging  from  the  con- 
dition of  specimens  captured  at  large.  It  often  flies  until  the  end  of  June, 
sometimes  until  the  close  of  the  first  week  in  July  ;  but  unfavorable 
weather  may  put  an  end  to  the  brood  by  the  middle  of  June.  The  eggs  are 
laid  at  least  as  early  as  the  5th  of  June  and  hatch  in  about  eight  or  nine  days. 
Further  south  there  must  be  at  least  two  broods,  to  judge  simply  from  two 
facts  ;  first,  that  the  butterfly  was  taken  in  Georgia  by  Abbot  on  April 
27,  and  second  that  caterpillars,  hatched  in  the  White  Mountains  in  the 
middle  of  June  and  carried  to  Boston,  changed  to  chrysalis  before  the  end 
of  July,  and  from  the  chrysalis  the  butterfly  emerged  on  the  11th  of  Aug- 
ust. But  inasmuch  as  no  second  brood  of  this  butterfly  has  been  found  in 
the  White  Mountains  in  the  latter  part  of  the  season,  it  is  plain  that  this 
result  was  reached  by  carrying  the  caterpillar  to  so  southern  a  locality, 
and  indicates  that  in  so  southern  a  point  in  its  range  as  Georgia,  a  second 
brood  is  a  regular  occurrence,  if  indeed  there  be  not  a  third. 

Behavior  of  the  butterfly.  It  flies  in  meadows  and  by  the  roadside 
flowers  like  the  rest  of  this  group  of  Hesperidae,  although  Abbot,  as  usual, 
records  its  capture  in  "oak  woods,"  the  best  collecting  ground  in  the 
south. 
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When  at  rest,  the  fore  wings  diverge  at  an  angle  of  from  20°  to  25°,  the 
inner  margin  resting  on  the  upper  surface  of  the  more  expanded  hind 
wings,  which  diverge  at  an  angle  of  about  120° ;  the  antennae,  viewed 
from  above,  spread  at  an  angle  of  from  120°  to  130°,  and  are  perfectly 
straight ;  viewed  laterally,  they  are  on  a  line  with  the  plane  of  the  body, 
which  itself  is  elevated  antei'ioi'ly  about  30°  above  the  surface  of  rest ;  the 
tip  of  the  club  is  bent  at  right  angles  backward.  When  feeding  on  a  flower 
it  rests  with  all  its  wings  raised  perpendicularly  but  not  closed.  It  has  the 
habit,  when  at  rest,  of  giving  its  antennae,  each  independently,  a  sort  of 
circular  motion,  mainly  fi'om  above,  downward  and  forward,  and  reversely. 
Desiderata.  The  geographical  distribution  of  this  butterfly  is  still  in- 
sufficiently known  ;  especially  should  the  inland  states  of  the  Alleghanian 
fauna  and  the  central  parts  of  New  England  be  searched  for  localities.  It 
is  plain  that  its  range  is  much  more  extended  than  we  know,  for  a  glance  at 
our  map  shows  it.  Although  all  the  early  stages  are  known,  our  informa- 
tion regarding  its  periods  are  at  fault  and  some  of  the  data  conflicting. 
Has  any  one  ever  captured  a  specimen  of  a  second  brood  in  the  open  coun- 
try ?  Observation  of  the  natural  habits  of  the  caterpillar  out  of  doors  is 
desirable  to  explain  the  exceptional  flocculence  of  the  body,  and  the  cater- 
pillar's custom  of  partially  open  life.  Since  its  postures  show  some  interesting 
affinities  to  those  of  Ancyloxipha,  a  description  of  its  peculiarities  of 
flight  is  more  than  usually  desirable ;  no  parasites  are  known. 

LIST  OF  ILLUSTJiATIONS.—AMBLYSClETES  VIALIS. 

General.  Chrysalis. 

PI.  29,  fig.  6.    Distribution  in  North  America.       p].  §5,  fig.  40.    Chrysalis. 

^99-  Imago. 

P1.66,  fig.  17.    Outline. 
1..J  69:7.    Micropyle, 


PI.  10,  fig.  4.    Male,  both  surfaces. 
_  ^       .„  37: 3.    Male  abdominal  appendages. 

Caterpillar.  ^.^_    Neuration. 


PI.  77,  fig.  24.    Mature  caterpillar. 


58 :  7.    Side  view  of  head  and  appendages 


80:46-50.    Front  views  of  head,  in  all  the  ,         ,      •.,,  i  .  •,     <  .r,     »      .         ^^-^ 

enlarged,  with  details  of  the  structure  of  the 
stages.  ,g^g_ 

53.    Head  of  citerpillar  in  egg  as  seen  ai    ki     t^  *        ••      ^ .  -^u        ■„ 

,  ,,  ,    ,,  61:57.    Extremity  of  tongue  with  papillae 

through  the  egg  she  .  ^  ^  ^ 


PAMPHILIDI:   AMBLYSCIRTES  SAMOSET.  1589 


AMBLYSCIRTES  SAMOSET— Pepper  and  salt. 

[Little  brown  skiiiper  (Abbot);  yellow  fringed  brown  skipper  (Maynuril).] 

flesperia  samoseJ  Scudd.,  Proc.  Ess.  iust.,  see.    Pliilad.,  ii;   507  (1864);    Trans.   Amer. 

iii :  17(i-177  (1863).  entom.  soc,  i:2SS  (1867). 

AiiMyscirles    samoset    Scudd.,  Syst.  rev.  Ilesperia    alteriiata    Grote-Robl,    Trans. 

Am.  butt.,  54-55  (1872) ;— Fern.,  Butt.  Me..  104  Amer.  eutoni.  soc,  i :  3-4  (1867). 

(1884);— Frencli,    Butt.  east.   U.   .S.,   300-301  Papilio Al)b.,  Draw   Ins.  Geo.   Br. 

(1886);— Mayn.,  Butt.  N.  Ensl.,  58,  pi.  7,  figs.  Mns.,  vi :  81,  figs.  117-118;  xvi:  58,  pi.  85  (ca. 

87,  87a  (188C).  1800). 

Hesperia  herion  Scudd.,  Proc.  Ess.  inst.,  Figured  by  Abbot,  Draw.  ins.  Ga.,  Oemler 

iii:  176  (1863).  coll.,   Bost.  soo.  nat.  hist.,  32;— Glover,   111. 

Hesperia   nemoris    Edw!,    Proc.    entom.  N.  A.  Lep.,  pi.  29,  fig,  6;  pi.  G,  fig.  9?;  pi.  I, 

fig.  11?,  ined. 

The  butterfly  and  humljle-bee 

Come  to  the  pleasant  woods  with  me. 

Trowbridge.- iY«V?s?«mraer. 

Down  the  glen,  across  the  mountain, 
O'er  the  yellow  heath  we  roam. 

\)AYS.l.¥.y:.—Sonyofthe  tinmmer  Winds. 

Imago  (10:  1,3).  Head  covered  above  with  pale  yellowish  green  hairs  and  scales 
mingled  with  many  blackish  ones,  all  collected  into  parallel  transverse  patches  more 
or  less  divided  in  the  middle,  in  which  tlie  pale  suiTonnd  the  dark  scales  and  hairs; 
pencil  of  hairs  outside  the  antennae  black ;  beneath,  the  scales  are  white  or  pale  yellow, 
deepening  into  lemon  or  buflf  yellow  in  a  narrow  belt  Ijehind  tlie  eye,  which  extends  to 
the  antennae.  Palpi  with  the  basal  joint  and  extreme  ijase  of  middle  joint  pale  yellow ; 
beyond  clothed  with  nearly  equally  mingled  pale  yellow  and  black  scales,  the  latter 
rather  more  prof  use  above  than  elsewhere ;  terminal  joint  black,  yellow  below  exte- 
riorly. Antennae  black,  interrupted  on  the  basal  half  to  third  of  each  joint  above 
with  very  pale  nacreous  yellow;  below,  the  yellow  e.xtends  over  a  greater  space  and 
especially  interiorly  where  it  is  nearly  continuous ;  on  the  lower  inner  side  of  the  club 
it  is  continuous,  forming  a  large  patch ;  apical  half  of  the  club  above  velvety  black 
without  aunulations;  crook  uaked,  castaneous. 

Thorax  covered  above  with  mingled  olivaceo-tawny  and  dark  brown  hairs,  over- 
lying dark  purplish  scales;  below  covered  with  pale  dirty  yellow  hairs,  mingled  with 
a  few  black  ones  on  the  coxae.  Legs  very  pale  bull',  heavily  flecked  with  dark  purplish 
brown  on  the  upper  surface  of  the  tibiae  and  tarsi  and  on  the  sides  of  the  femora; 
spurs  very  pale  buff,  spines  and  claws  luteous,  occasionally  tinged  with  castaneous. 

Wings  above  rich  dark  brown.  Fore  xoings  with  a  transverse,  straight  or  nearly 
straight  series  of  three  very  pale  straw  yellow  or  whitish  longitudinal  dashes  ordinarily 
less  than  twice  as  long  as  broad  in  the  lowest  three  subcostal  interspaces,  the  middle  one 
occasionally  slightly  removed  toward  the  base  of  the  wing ;  the  series  lies  at  right 
angles  to  tlie  costal  margin,  just  beyond  the  middle  of  the  outer  half  of  the  wing.  Two 
spots  of  a  similar  color,  but  a  little  larger  and  quadrate,  occupy  the  median  interspaces, 
and  an  inconspicuous  minute  spot  or  a  mere  dot  the  lower  interspace  beyond  the  cell, 
all  in  a  straight  line  running  from  the  middle  of  the  inner  border  to  the  uppermost 
dark  bar  in  the  fringe  of  the  outer  border;  traversing  the  cell  just  above  the  second 
divarication  of  the  median  nervule  is  a  pair  of  similar,  minute,  longitudinal  spots, 
the  upper  a  little  further  removed  from  the  base  than  the  lower,  scarcely  more  con- 
spicuous than  the  uppermost  median  spot ;  within  the  outer  series  of  spots  the  wing 
is  rather  abundantly  sprinkled  with  longitudinal,  greenish  yellow  scales,  especially 
along  the  costal  border,  often  even  to  the  tip  of  the  wing,  on  the  basal  half  of 
the  cell,  along  the  edge  of  the  inner  border  and  in  the  lower  median  aud  medio- 
submedian  interspaces  as  far  as  the  second  divarication  of  the  median  nervule;  fringe 
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whitish  straw  j'ellow,  overlaid  at  tlie  extreme  base  witli  davk  brown  and  abruptly  and 
conspicuously  though  rather  narrowly  interrupted  with  the  same  at  the  nerviile  tips. 
Hind  wrings  uniform,  rarely  with  a  vague,  ill-detlned,  pale,  narrow  are,  parallel  to  the 
outer  border,  in  the  middle  of  the  outer  two-thirds  of  the  wing,  reaching  neither 
border ;  the  basal  two-thirds  of  the  wing  usually  flecked  lightly  with  pale  scales  and  the 
nervures  of  the  lower  half  of  the  wing  fringed  with  long,  pale  greenish  yellow  hairs. 
Fringe  very  pale  straw  yellow,  the  extreme  base  overlaid  with  dark  brown,  and  beyond 
inconspicuously  interrupted  at  the  tips  of  the  nervules  of  the  middle  of  the  wng  with 
dark  brown,  which  seldom  reaches  the  outer  limits  of  the  fringe. 

Beneath  of  the  same  brown  as  above,  but,  excepting  on  the  lower  half  of  the  fore 
wing,  uniformly  and  profusely  flecked  with  very  pale  greenish  yellow  scales,  giving 
the  wing  a  greenish  gray  appearance.  Fore  wings  with  the  limitation  of  the  flecked 
and  brown  portion  of  the  wing  following  the  median  nervure  and  the  third  median 
nervule  as  far  as  the  middle  of  the  latter  and  then  curving  to  the  extremity  of  the  lower 
median  nervule,  the  pale  scales  following  the  nervures  slightly;  the  spots  of  the  upper 
surface  are  repeated  beneath,  the  smaller  ones  occasionally  obliterated,  the  others 
usually  larger,  but,  excepting  in  the  unflecked  portion  of  the  wing,  no  more  conspic- 
uous. Fringe  as  above.  Hind  wings  with  a  moderately  small,  pale  yellow  spot  in  the 
middle  of  the  basal  two-thirds  of  the  costo-subcostal  interspace,  a  similar  one  in  the 
lower  half  of  the  outer  two-thirds  of  the  cell  and  a  curving,  bent,  moderately  narrow 
series  of  partially  connected ,  similar  spots  more  or  less  tinged  with  greenish  in  the  middle 
of  the  outer  two-thirds  of  the  wing,  commencing  with  a  spot  usually  almost  iudepen- 
deut  in  the  middle  of  the  apical  two-thirds  of  the  costo-subcostal  interspace,  bent  at 
the  lower  subcostal  nervule  and  terminating  in  the  upper  half  of  the  medio-submedian 
interspace  just  below  the  middle  of  the  lowest  median  nervule;  it  varies  in  width  in 
different  individuals  and  when  very  narrow  may  be  obsolete  above  the  middle  of  the 
subcosto-median  interspace,  excepting  the  uppermost  spot.     Fringe  as  above. 

Abdomen  dark  brown,  the  sides  and  under  surface  heavily  flecked  with  long,  pale 
olivaceous  hairs  and  scales,  beneath  also  annulate  with  pale  greenish  yellow  at  the 
ends  of  the  joints.  Centrum  of  upper  organ  of  male  abdominal  appendages  (37  :  4)  with 
a  strongly  compressed  and  elevated,  median,  longitudinal  lamina  upon  the  summit, 
the  two  halves  of  the  hook  scarcely  separate,  either  from  one  another  or  the  lateral 
arms,  with  which  they  form  a  blunt  conical  prominence  directed  backward.  Clasps 
with  the  upper  margin  nearly  straight,  the  base  scarcely  arched,  the  tip  with  a  very 
small,  pointed  tooth,  scarcely  recurved. 


Measurements  in  milliiuetre-,. 

MALES. 

FEMALES. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

12.1 
6.65 
5. 
3.5 

Largest. 

Tjpn""th  of  fore  wiiiff 

11.6 
6.25 
5. 
3.9 

12.2 
6.75 
5.75 
3.95 

12.2 
6.75 
5.75 
3.95 

11.5 
6.33 

3.5 

12  5 

7 

hind  til)i!ie  and  t;ir.si 

fore  tibiae  and  tarsi 

5.2 
3.6 

Described  from  9  specimens,  of  which  33,3?. 

Caterpillar.  Last  stage  (77  :  29).  Head  pale,  the  sutures  and  eye-spots  marked  with 
reddish.  Body  very  pale  green,  the  first  thoracic  segment  with  a  rather  slender  and 
short,  black,  dorsal  shield;  a  .slender  dorsal  stripe  of  rather  darker  green,  slightly 
deeper  again  in  tint  below  the  spiracles.  Length,  23.25  mm. ;  height,  i  mm.  Described 
from  Abbot's  drawings. 

Chrysalis  (85  :  45).  Dull  straw  yellow,  paler  on  the  sides  of  the  abdomen,  tinged 
with  green,  especially  on  the  wings.  Tongue,  at  least  where  it  extends  beyond  the 
body,  dull  orange.  Length,  11mm.;  height,  4  mm.  Tongue  tip  beyond  the  wing  lip, 
4.75  mm.     Described  from  Abbot's  drawing. 


Distribution  (29:7).     Although   apparently    nowhere   abundant,   this 
butterfly  occurs  in  scattered  localities  throughout  much  of  the  Alleghanian 
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fauna  and  even  oxtcnds  bovontl  its  limits  ;  Edwards  finds  it  in  West  V^ir- 
ginia  (iu)t  noted  on  tlie  map)  and  Alil)ot  and  Grote  and  lvol)in8on  re[)ort 
it  from  Georgia,  where  the  former  says  it  "is  not  eommoii"  ;  probably  it 
follows  down  the  Appalachians  :  westward  it  extends  toMiehigan  (Streeker), 
Illinois  and  Iowa  (Allen)  and  \Visconsin,  numerous  (Hoy),  while  across 
the  litic  it  has  been  found  in  Ontario  (Edwaifls)  and  Nova  Scotia  (Be- 
tiiune). 

In  New  England  it  is  found  in  such  northern  and  elevated  localities  as 
Norway,  Me.  (Smith)  and  the  AVhite  Mountains  of  New  Hampshire 
(Scndder,  Morrison)  which  give  us  reason  to  look  for  it  throughout  the 
Canadian  fauna.  The  only  other  New  England  localities  in  which  it  has 
been  taken  are  Milford,  X.H.  "rare"  (Whitney)  and  several  localities  in 
Massaciiusetts — Amherst  (Peahody),  Springfield  (Diumiock,  Morrison), 
Belmont  and  Milford  (Morrison). 

Food  plant  of  caterpillar.  According  to  Abbot,  the  caterpillar 
feeds  u[)on  "wild  oats""  ;  the  [)lant  given  by  Abbot  in  the  British 
Museum  drawings  is  there  recorded  as  Andropogon  avenaceum  (Sorghum 
avenaceum).      In  the  I'oisduval  MS.  it  is  given  as  Sorghum  secimdutn. 

Life  history  and  habits.  It  appears  to  be  single  brooded  in  the  nt)rth 
and  (Iniililc  brooded  in  tlie  south,  probably  passing  the  winter  in  each  case 
in  the  chrysalis  state.  The  only  preserved  memoranda  of  Abbot's  state 
that  a  catcr[)illar  made  its  cocoon  ]\[ay  ol  and  the  butterfly  appeared  -lune 
14,  and  that  a  specimen  was  captured  on  August  8  ;  probably — judging  by 
analogy  with  its  congener — these  latter  dates  refer  to  butterflies  of  the 
second  brood.  The  duration  of  the  chrysalis  in  the  summer  is  then  less 
than  a  fortnight.  The  first  brood,  according  to  Edwards,  appears  in  West 
Virginia  early  in  April.  The  single  brood  of  the  northern  states  appears 
in  the  imago  state  early  in  June  and  continues  through  July.  About 
Boston  it  first  appears  at  the  very  beginning  of  June,  but  at  the  White 
Mountains  it  rarely  appears  much  before  the  seventh  and  is  most  abundant 
about  the  middle  of  the  month. 

Edwards,  speaking  of  Cyaniris  pseudargiolus  violacea  says  (Butt. 
N.  A.,  i)  :— 

By  the  M  or  -Ith  of  April  we  usviaUy  liave  one  or  two  very  warm  days,  the  mercury 
at  80°,  and  then  these  little  butterllies  swarm  nlonj;  the  sandy  sides  of  the  creelss,  gath- 
ering in  clnsters  as  close  as  they  can  stand,  in  favorite  spots,  motionless,  with  wings 
erect  and  closed,  wholly  intent  on  extracting  from  the  sand  some  fluid,  no  doubt  de- 
lightful. Willi  them  will  often  he  seen  some  of  the  smaller  Ilesperians,  especially 
that  sturdy  little  fellow,  H.  samoset  Scudd.,  who  has  placed  himself  like  a  sentinel 
outside  thethrong,  with  wings  half  open  and  suspicious  antennae,  ready  to  dart  away 
for  the  least  cause,  frightening  for  a  moment  his  busy  associates.  lie  will  not  return 
till  the  danger  is  past,  but  they,  after  fluttering  about  a  little,  settle  down  as  before. 

The  butterfly  appears  to  fl'equent  open  places  in  woods  ;  in  the  Glen  at 
the  White  Mountains  it  is  found  onlv  in  forest  roads.      In   Iowa   and  Illi- 
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nois,  Ml".  Allen  took  it  in  an  open  grove  and  a  timbered    ravine  ;   and  Mr. 
Abbot  savs  it  '•frequents  the  oak  woods'"  in  Cieoriria. 

Desiderata-  The  rarity  of  this  butterfly  tempts  one  to  enquire  into  its 
cause  ;  especially  as  the  insect  belongs  to  a  group  which  usually  abounds 
in  individuals.  Its  somewhat  anomalous  distribution  should  be  explained. 
Its  annual  history  has  been  meagrely  sketched  from  insufficient  data  and 
requires  both  veriKcation  and  extension.  Where  between  West  Virginia  and 
New  England  does  it  occur  and  where  does  it  change  from  a  single  to  two 
broods  a  season?  Nothing  is  known  of  the  earlier  stages  but  what  may  be 
gleaned  from  Abbot ;  its  parasites  and  the  flight  and  postures  of  the  but- 
terfly are  quite  unknown. 

LIST  OF  ILLUSTRATIONS.-AMBLYSCIRTES  SAMOSET. 

General.  Imago. 

PI.  29,  fig.  T.    Distributiou  in  Nortli  America.  PI.  10,  fig.  1.    FeiiLile,  both  .surface.?. 

Catejfillar.  3.    Male,  both  surfaces. 

PI.  77,  fig.  29.    Mature  caterpillar.  37:4.    Male  abtloiuinal  .ippemlages. 

Chrysalis. 
PI.  85,  fig.  45.    Chrysalis. 

SECTION  II. 

Egfj  uot  so  low  as  in  the  preceding  section,  the  height  usually  more  than  two-thirds 
the  breadth,  never  ribbed.  Caterpillar  at  birth  with  relatively  long  bristles  on  the  ter- 
minal abdominal  segments,  usually  at  least  as  long  as  the  breadth  of  the  head.  Mature 
caterpillar  with  a  rounded  head  not  any  higher  than  broad,  if  as  high,  held  only  verti- 
cally. Chrysalis  not  infrequently  unimucronate  in  front.  Imago  with  tlie  anteunal 
club  always  with  a  distinct,  often  a  very  long  hook,  the  abdomen  rarely  surpassing  the 
hind  wings,  always  tolerably  stout;  fore  tibial  epiphysis  and  middle  pair  of  hind  tibial 
spurs  always  present;  a  discal  stigma  generally  found  on  the  fore  wings  of  the  male; 
lateral  arms  of  upper  organ  of  male  abdominal  appendages  free  through  at  least  much  of 
their  course. 

Ge.vera  :  Poanes,  Phycanassa,  Atrytone,  Hylephila,  Erynnis,  Atalopedes,  An- 
thomaster,  Polites,  Thymelicus,  Limochores,  Euphyes,  Calpodes,  Oligoria, 
Lerema. 

POANES   SCUDDER. 

Poanes*  Scudd.,  Syst.  rev.  Amer.  butt.,  55      Hesperia  pars  Auctorum. 
(1872).  Pamphila  pars  Auctorum. 

Type.— Hesperia  massasoit  Scudd. 

Ne  (may  it  be  withouten  perill  spoken) 

The  Archer  god,  the  soune  of  Cytheree, 

Tliat  joyes  on  wretched  lovers  to  be  wroken, 

And  heaped  spoylcs  of  bleeding  harts  to  see, 

*  Beares  in  his  u  iiigs  so  manie  a  changefiill  token. 

Ahl  my  lifi;c  i.iijil,  forgive  it  unto  mee, 

If  ought  iigaiust  thine  honour  I  have  tokle ; 

Yet  sure  those  wings  were  fairer  manifolde. 

Spenser. — JUu  iopotmos. 

Imago  (59:1).  Head  moderately  large,  covered  with  short  scales  and  moderately 
long  hairs,  the  latter  arranged  in  transverse  masses ;  outside  the  antennal  base  a  rather 
slight,  somewhat  sprea(iing,  tuft  of  not  very  loug,  somewhat  arcuate,  bristly  hairs, 
directed  outward  and  scarcely  reaching  one-third  way  around  the  semicircumference 

*irda,  vai'w,  one  who  dwells  in  the  grass. 
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of  the  eye.  Front  but  little  tumid,  not  mucli  and  equally  surpassing  the  front  of  the 
eyes,  more  than  twice  as  broad  as  long,  separated  from  the  vortex  by  a  slightly  arcuate, 
shallow  sulcation,  connecting  the  bases  of  the  antennae  in  front  of  the  middle,  a  little 
dei)re,sscd  in  front  of  the  antiiinae,  the  front  margin  slightly  excised  an<l  slightly  mar- 
ginatc,  laterally  considerably  docked,  the  sides  slightly  convex  and  reacliing  the  outer 
edge  of  the  antennae.  Vertex  somewhat  tumid  by  being  arched  longitudinally,  but 
transversely  nearly  tlat,  excepting  at  the  sides,  half  as  long  again  as  the  front,  elevated 
above  the  level  of  the  eyes  anteriorly,  failing  to  reach  it  posteriorly,  separated  from 
the  occiput  by  a  pretty  strongly  bent,  slightly  impressed,  transverse  line ;  a  transverse, 
arcuate,  not  strongly  pronounced  ridge  crosses  the  middle  of  the  vertex,  opening 
backward.  Eyes  large,  pretty  full,  nearly  circular,  naked.  Antennae  inserted  near 
the  front  of  the  summit,  their  interior  edges  separated  by  a  space  three  times  as  great 
as  the  width  of  the  basal  joints;  a  little  shorter  than  the  abdomen,  composed  of  forty 
joints,  of  which  twenty-three  form  the  club,  which  is  contained  about  one  and  three- 
fourths  times  in  the  stalk  and  is  bent  beyond  the  middle  of  the  .apical  two-thirds;  the 
portion  l)efore  tht  crook  increases  regularly  in  size  for  its  basal  three-flfths,  and  then 
remains  of  nearly  the  same  breadth — more  than  equal  to  the  length  of  two  joints — until 
just  before  the  crook,  which  consists  of  about  a  dozen  joints  and  tapers  rapidly  and  regu- 
larly to  a  point;  the  joints  of  the  middle  of  the  stalk  are  nearly  two  and  a  half  times 
longer  than  broad.  Palpi  pretty  stout,  nearly  twice  as  long  as  the  eye,  the  basal  joints 
heavily  clothed  with  long  scales,  beyond  which  nearly  the  whole  of  the  apical  joint  pro- 
jects, clothed  only  with  recumbent  scales  ;  basal  joint  nearly  globular,  produced  a  little 
interiorly,  broader  than  long  and  less  than  one-third  the  length  of  the  middle  joint ; 
middle  joint  large,  tumid,  straight,  cylindrical,  well-rounded  at  base,  subconical  to- 
ward tip,  fully  two  and  one-half  times  as  long  as  broad,  of  the  same  breadth  as  the 
basal  joint;  apical  joint  minute,  slender,  cylindrical,  tapering  slightly,  in  length  equal- 
ling the  breadth  of  the  middle  joint,  and  four  times  as  long  as  broad,  the  tip  bluntly 
pointed. 

Prothoracic  lobes  pretty  large,  appressed,  laminate;  when  viewed  from  the  front, 
rounded  snbtriangular,  half  as  long  again  as  high,  nearly  as  long  as  the  shorter  dia- 
meter of  the  eye.  Patagia  large,  the  posterior  lobe  nearly  half  as  b'road  as  the  base 
and  as  long  as  it,  tapering  slightly,  the  tip  rounded  oft",  the  whole  piece  considerably 
shorter  than  the  breadth  of  the  head. 

Fore  wing  (42  :5  )  two-thirds  as  long  again  as  broad;  the  lower  outer  angle  falling 
somewhat  before  the  apical  third  of  the  costal  margin ;  costal  margin  gently  convex 
at  base,  beyond  nearly  straight;  outer  margin  gently  and  pretty  regularly  convex; 
inner  margin  very  slightly  concave  in  the  apical  half.  Costal  nervure  terminating  a 
little  beyond  the  middle  of  the  costal  margin;  subcostal  nervure  moderately  distant 
from  the  costal  margin,  the  second  nervule  arising  at  the  middle  of  the  wing;  cell  a 
little  more  than  three-lifths  the  length  of  the  wing,  of  nearly  equal  width  in  the  dis- 
tal half ;  the  second  median  nervule  arising  a  little  further  from  the  liase  than  the 
second  subcostal  nervule;  the  first  median  at  one-third  the  distance  from  the 
second  median  to  the  base ;  internal  nervure  short,  straight. 

Hind  wing  hardly  a  fifth  longer  than  broad,  well  rounded;  the  costal  region 
•strongly  lobed  at  the  base,  gently  convex  beyond;  the  outer  margin  well  rounded, 
fullest  in  the  lowest  subcostal  region;  the  anal  angle  subangulate.  First  subcostal 
and  median  nervules  arising  at  equal  distances  from  the  base;  the  second  median 
nervule  about  halfway  between  the  base  and  the  margin. 

Legs  2,3,1;  femora  clothed  as  in  Erynnis ;  tibiae  furnished  above  with  distant, 
short,  delicate  spines,  those  of  fore  tibiae  inconspicuous.  Femora  2,  1,3;  tibiae  2,  3,  1 ; 
tarsi  2,  3,  1.  Fore  femora  slightly  longer  than  the  hind  pair  and  three-fourths  the 
length  of  the  middle  pair.  Fore  tibiae  less  than  two-thirds  the  length  of  the  fore 
femora,  scarcely  more  than  half  as  long  as  the  middle  tibiae,  which  are  scarcely 
longer  than  the  hind  pair.  Leaf-like  appendage  of  fore  tibiae  long  and  slender, 
originating  on  the  middle  of  the  apical  four-flfths  of  the  joint,  surpassing  it  a 
little,  tapering    to  a  point  on  the  apical  third,  a  little  arcuate,  about  five  times  as 
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long  as  broad ;  the  other  tibiae  furnished  at  tip  with  a  pair  of  very  long  and 
slender  spurs,  the  hind  tibiae  also  with  an  exactly  similar  pair  in  the  middle  of 
the  outer  two-thirds.  Tarsal  joints  1,  2,  3,  4,  5,  excepting  in  the  fore  legs,  where  the 
apical  joint  is  distinctly  longer  than  the  penultimate.  Fore  tarsi  longer  than  tlie 
middle  tibiae,  four-flfths  the  length  of  the  middle  and  hind  tarsi,  all  with  a  triple  row 
of  not  very  long,  delicate  spines,  the  apical  ones  of  each  joint  sliglitly  longer  than 
the  others;  basal  joint  as  long  as  the  rest  together;  second  joint  half  as  long  as 
the  first.  Claws  very  small  .and  delicate,  tapering  very  regularly  to  a  tine  point, 
pretty  strongly  and  regularly  arcuate.  Pad  moderate,  tumid;  paronychia  bilobed, 
the  upper  lobe  lateral,  laminate,  straight,  regular,  tapering  to  a  blunt  point,  reacli- 
ing  to  the  tip  of  tlie  claw,  nearly  twice  as  long  as  broad ;  the  inferior  lobe  originating 
as  low  as  possible,  slender,  equal,  threadlilce,  fringed  beneath,  lialf  as  long  as  the 
claw,  and  straight. 

Upper  organ  of  male  abdominal  appendages  of  medium  size,  reacliing  as  far  as 
the  clasps,  arched  pretty  strongly  at  base,  but  beyond  straight,  depressed,  rather 
narrow,  hook  double,  consisting  of  two  very  slender,  equal,  not  very  long,  parallel, 
widely  separated  fingers ;  lateral  arras  consisting  of  a  broad,  depressed,  equal  plate, 
stretching  a  little  beyond  the  hook  and  close  to  it.  Clasps  very  broad,  basal  half 
equal,  but  little  convex,  beyond  curving  upwards  to  a  fine  but  not  greatly  produced 
point ;  middle  of  upper  edge  with  a  rounded  lobe. 

This  genus  consists  of  but  a  single  species,  wiiose  distribution  in  east- 
ern North  Americii  is  given  below. 

The  perfect  insect  is  of  small  size,  with  dark  mulberry  colored  wings, 
the  upper  surface  of  the  female  and  the  under  surface  of  the  fore  wings  of 
both  sexes  with  an  interrupted  extra-mesial  band  of  pale  spots,  few  in 
number,  the  under  surface  of  the  hind  wings  with  a  very  large,  central, 
yellow  spot,  consisting  of  two  bands  crossing  each  other — one  arcuate  and 
transverse,  the-  other  straight  and  longitudinal. 

Nothing  is  known  of  the  history  of  this  butterfly  excepting  that  it  is 
double  brooded. 


EXCURSUS  LXIIL— BUTTERFLIES  AS  BOTANISTS. 

And  evermore  with  most  varietie, 

And  change  of  sweetnesse,  (for  all  change  is  sweete), 

He  casts  his  glutton  sense  to  satistie. 

Now  sucking  of  the  sap  of  herbs  most  meet, 

Or  of  the  deaw,  which  yet  on  tbein  does  lie, 

Now  in  the  same  bathing  his  tender  feete: 

And  then  he  pearcbethon  some  Inaunch  there  by, 

To  weather  him,  and  his  moyst  wings  to  dry. 

Spencer. — Mu  iopotmos. 

Two  facts  referred  to  in  a  recent  excursus,  as  brought  out  from  a  study 
of  the  food  plants  of  the  caterpillars  of  butterflies,  are  more  striking  when 
brought  into  contrast :  the  narrow  choice  of  very  many  species  which  feed 
upon  a  single  species  or  genus  of  plants,  and  the  very  large  number  of 
families  of  plants  which  are  brought  under  contribution  to  feed  the  entire 
body  of  our  caterpillars.  The  fact  that  considerably  more  than  half  of  the 
families  of  plants  are  sought  by  only  a  single  family  of  butterflies  and  in- 
deed usually   by  but  a   single   species  of  butterfly  is  only  what  one   who 
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has  reareil  butterflies  might  expect,  since  he  must  often  have  found  that 
under  no  consideration  would  a  given  caterpillar  teed  upon  anything  what- 
ever but  its  own  pet  food  plant.  This  is  more  striking  because  of  the 
polyphagous  nature  of  others,  such  as  Jasoniades  glaucus,  which  feeds  upon 
plants  belonging  to  no  less  than  fifteen  different  families. 

In  many,  perhaps  the  majority,  of  instances  the  plants  upon  which 
allied  species  or  genera  of  caterpillars  feed  themselves,  belong  to  allied 
families  of  the  botanical  systems  ;  and  Fritz  Midler  brings  forward  some 
curious  instances  in  which  a  knowledge  of  the  habits  of  butterflies  would 
have  led,  had  they  been  followed,  to  an  earlier  recognition  of  the  affinities 
of  certain  plants.     Thus  he  says  (Nature,  xxx  :  240)  : — 

"The  caterpillars  of  Mechanitis,  Dircenna,  Ceratinia  and  Tthomia  feed 
on  different  species  of  Solanaceae  (Solanum,  Cypliomandra,  Bassovia, 
Oestrum) ,  those  of  the  allied  genus  Thyridia  on  Brunfelsia.  Now  this  latter 
genus  of  plants  had  been  placed  unanimously  among  the  Scrophularineae, 
till  quite  recently  it  was  transferred  by  Bentham  and  Hooker  to  the 
Solanaceae.  Thus  it  appears  that  butterflies  had  recognized  the  true 
affinity  of  Brunfelsia  long  before  botanists  did  so. 

"There  is  yet  another  and  more  curious  instance  of  our  butterflies 
confirming  the  arrangement  of  plants  in  Bentham  and  Hooker's  'Genera 
plantarum.'  Ageronia  and  Didonis  were  formerly  widely  separated  by 
lepidopterists,  being  even  considered  as  constituting  distinct  families,  but 
now  they  are  to  be  found  beside  one  another  among  the  Nymphalinae,  and 
the  structure  of  their  caterpillars  leaves  no  doubt  about  their  close  affinity. 
The  caterpillars  of  Ageronia  feed  on  Dalechampia,  those  of  Didonis  on 
Tragia.  Now  these  two  Euphorbiaceous  genera  were  widely  separated  by 
Endlicher,  who  ])laced  the  former  among  the  Euphorbicae,  the  latter  among 
the  Acalypheae  ;  Bentham  and  Hooker,  on  the  contrary,  place  them  close 
together  in  the  same  sub-tribe  of  Plukenetieae,  and  thus  their  close  affinity 
which  had  been  duly  appreciated  by  butterflies  has  finally  been  recognized 
by  botanists  also." 

The  narrow  choice  of  certain  species  is  perhaps  indicated  in  our  own 
fauna  by  what  we  know  of  the  food  plant  of  Phyciodes  tharos.  So  far  as 
we  know  it  feeds  only  upon  a  single  species  of  Aster ;  "and  if  your  butter- 
fly selects  only  that,"  said  the  late  Dr.  Gray  when  I  told  him  of  this,  "it 
is  a  better  botanist  than  most  of  us."  Only  one  other  plant  has  been 
alleged  as  its  food  and  that  probably  by  mistake.  This  special  Aster  the 
female  selected  out  of  many  furnished  it  by  Mr.  Mead  whereon  to  lay  her 
eggs  and  no  one  has  yet  reared  it  upon  any  thing  but  Aster  novae-angliae. 
Considering  the  difficulty  that  botanists  have  with  the  species  of  this  group, 
such  restriction  of  choice,  if  really  true,  certainly  indicates  some  keen  per- 
ception on  the  part  of  the  butterfly. 

Now  with  exceedingly  rare    exceptions  the  eggs  of  butterflies  are  laid 
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upon  the  very  plant  upon  whicli  the  caterpillar  will  feed.  In  certain 
instances  where  the  plants  are  abundant,  as  in  the  ease  of"  grasses,  the 
butterfly  may  lay  upon  an  object  in  the  near  vicinity  and  this,  too,  has 
happened  in  a  few  instances  in  the  case  of  butterflies  which  are  more 
particular  in  their  choice.  Thus,  I  once  saw  a  European  Satyrid 
lay  an  egg  on  a  dead  blade  of  grass  lying  loose  upon  the  ground,  have 
seen  one  of  our  species  of  Brenthis  lay  eggs  upon  grass  in  the  vicinity  of 
nolet,  and  found  the  egg  of  a  Pamphilid  upon  a  thistle  growing  among 
grasses.  These  exceptions  seem  only  to  prove  the  general  rule  that  the 
eggs  of  butterflies  are  laid  directly  upon  the  food  plant  of  the  young. 

This  is  an  act  of  instinct,  one  will  say.  But  is  this  any  explanation? 
We  wish  to  know  how  the  instinct  acts.  A  parent  butterfly  that  in  its 
early  life  has  been  nourished  upon  willow,  has  no  means  in  the  winged 
condition  of  tasting  the  willow  to  recognize  it.  Werneburg,  indeed,  tries 
to  argue  that  butterflies  have  no  sense  of  taste  because  they  often  seek 
water,  adding  that  meteoric  water  has  no  taste  ;  but  the  water  drunk  by 
them  is  extracted  from  and  lies  upon  the  soil  from  which  it  will  have 
gained  some  taste,  and  he  strangely  overlooks  the  fondness  of  many 
for  ammoniacal  waters  and  of  all  for  the  honeyed  sweets  of  flowers.  There 
can  be  no  doubt  indeed  of  their  powers  of  taste,  but  it  cannot  be  by  this 
means  that  they  recognize  the  plants  upon  which  their  young  should  feed, 
their  organs  of  obtaining  food  being  suited  only  for  liquid  nourishment. 

Nor  can  it  be  by  sight.  It  is  true  that  butterflies  are  attracted  by 
flowers  through  their  means  of  vision.  Interesting  stories  are  told  of  their 
being  deceived  by  painted  or  artificial  flowers.  But  in  these  cases  there  is  no 
reason  to  suppose  that  it  is  anything  but  the  tint  in  mass  that  attracts  them 
to  the  coveted  spot.  Pray  how  does  the  green  of  one  plant  diflfer  from  all 
others  ?  Anatomy  and  experiment  both  teach  us  in  the  clearest  way  that 
buttei-flies  have  no  power  of  vision  sufficient  for  any  such  powers  of  dis- 
tinction as  are  required  of  them  in  selecting  special  food  plants  for  their 
young ;  which  yet  they  discover  in  an  unei'ring  manner. 

There  remains  apparently  nothing  but  smell.  That  their  sense  of  smell 
is  acute  is  plain  from  facts  coming  from  a  quite  different  source,  which 
have  been  collected  in  a  previous  excursus  on  Aromatic  Butterflies.  The 
production  of  odor  implies  the  recognition  of  odor,  and  inasmuch  as  the 
organs  through  which  the  odor  is  known  in  many  cases  to  be  emitted  exist 
in  a  very  much  larger  number  of  butterflies  than  have  been  recognized  as 
odorous,  it  would  seem  a  warrantable  conclusion  that,  though  we 
cannot  perceive  their  odor,  they  nevertheless  produce  odors  recognizable 
by  their  mates.  Now,  we  know  in  a  similar  way  that  many  plants  are 
odorous  quite  apart  from  their  flowers ;  and  if  one,  with  this  idea  in 
mind,  will  but  watch  the  movements  of  a  mother  butterfly  seeking  a  spot 
whereon  to  lay  her  eggs,  he  will  not  fail  to  recognize  that  many  of  these 
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actions  seem  particularly  in  kee[)ing  with  tlie  notion  that  she  is  at  work  scent- 
ifif/  the  various  plants  tint  liear  a  i^cneral  rescmhlance  in  their  aspect  to  the 
plant  which  she  seeks  ;  many,  indeed,  which  have  no  such  general  appear- 
ance, settling  or  half-settling  in  a  dozen  different  places  in  the  near  vicinity 
of  the  plant,  reaching  it  by  nearer  and  nearer  approaches  and  finally 
settling  with  satisfaction  at  the  desired  spot.  To  such  an  observer  it  will 
seem  tolerably  clear  that  it  is  to  the  sense  of  smell  that  butterflies  owe 
their  recognition  of  botanical  species. 


POANES   MASSASOIT.— The  mulberry  wing. 

[Yellow  cross  skipper  (Mayiianl).] 

Hesperia  massanoit  Scudd.,Proc.Kss.  iiist.,  figs.  89,  89a,  b  (1886). 

iii:  171  (1863).  Foanes  miissasoit  Scudd.,  Syst.  rev.  Am. 

Pamphila  massaaoit  Kirb.,  Syii.,  cat.  Lep.,  butt.,  55  (1872). 

607  (1871);— French,    Butt.  east.  U.  S.,  302  Figured  by  Glover,  111.  N.  A.  Lep.,  pi.  23. 

(1886);— Mayn.,  Butt.  N.  Engl.,  58-59,  pi.  7,  fig.  1,  iiied. 

The  butiertly,  ^ay-paiiited  soon. 
Explores  aw'hiie  the  tepid  noon, 
And  fondly  trusts  its  tender  dyes 
To  fickle  siins,  and  flattering  ekies. 

Warton. —  The  first  of  April. 
Round  Massasoit's  head 
A  halo  bright  is  shed; 
Though  dim  the  records  are. 
His  glory,  like  a  star. 
Shines  through  history's  night, 
Transcendent,  clear,  and  bright. 

Tappan. — Hesperia. 

Imago  (10:6).  Head  tufted  above  with  greenish  yellow  hairs,  with  intermingled 
black  ones ;  eyes  black ;  antennae  above  velvety  black,  with  a  purplish  tinge,  inter- 
rupted at  the  bases  of  the  joints  with  ochreous;  beneath  ochreous,  graduating  into  a 
sort  of  orange  at  tlie  sides,  slightly  broken  with  blackish  at  the  tips  of  the  joints ;  club 
blackish  brown  above  to  the  very  tip ;  beueath  the  same,  but  the  base  greatly  infringed 
on  by  the  ochreous  orange  of  the  stalk,  and  the  whole  hook  and  three  or  four  apical 
segments  of  the  club  proper  fuscous  orange.  Palpi  covered  beneath  with  pale  ochreous 
and  dirty  white  scales,  with  a  few  intermingled  longer  black  hairs;  toward  the  tip  and 
above,  the  scales  become  more  decidedly  ochrey,  and,  as  well  as  on  the  inner  side, 
are  interrupted  by  a  large  number  of  blackish  scales;  terminal  joint  blackish  brown, 
mostly  conce.iled  by  the  tufts  of  lower  joints;  tongue  dull  black,  tipped  with  dark 
yellowish  brown. 

Thoras  covered  above  with  purplish  brown  scales,  concealed  by  long,  ochraceo- 
oUvaceous  hairs,  the  front  and  outer  edges  of  patagia  with  shorter  tawny  ones,  the 
prothoracic  lobes  with  ochraceous-tipped,  black,  upright  scales;  beueath  with  inter- 
mingled light  ochrey-yellow  and  blackish  hairs,  the  former  in  greater  profusion ; 
femora  blackish,  fringed  along  lower  edge  with  light  ochrey  yellow  hairs,  with  a  few 
intermingled  black  ones;  tibiae  and  tarsi  salmon  brown,  becoming  gradually  slightly 
infuscated  toward  the  tip ;  spurs  and  spines  of  the  same  color,  claws  brownish  fus- 
cous. 

Wings  above  nearly  uniform,  slightly  lustrous  brown  black,  male  with  a  very  slight 
mulberry  tint,  female  with  a  more  decided  but  not  very  brilliant  dark  violaceous  tint; 
the  centre  of  the  basal  two-thirds  of  each  wing  with  blackish  purple  reflections,  the 
base  of  the/ore  wings  in  the  interspaces  slightly,  and  the  whole  inner  border  three- 
fourths  of  the  distance  to  the  outer  border,  broadly  and  rather  heavily  fringed  with 
tawny  hairs;  fore  wings  of  the  female  with  three  short  and  small,  broad,  rounded, 
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wliitisli  or  straw-yellow  dashes,  increasing  in  size  away  from  tlie  costal  bonier,  situated 
between  tlie  terminal  l)ranchcs  of  tlie  sul)c;ostal  ncrvnre,  jnst  below  tlie  termination  of 
the  second  nervule,  their  inner  edges  at  risbt  angles  to  the  costal  border;  also  with 
two  larger,  similarly  colored  spots,  the  upper  truncate,  wedge-shaped,  the  lower  sub- 
quadrate,  in  the  lower  median  interspaces,  not  far  from  their  base,  the  outer  edge  of 
tlie  lower  on  a  line  with  the  inner  edge  of  the  upper;  occasionally  a  few  colored 
scales  are  seen  in  the  discoidal  cell  a  little  within  the  lower  of  these  two  spots.  Hind 
wings  of  female  with  a  discal  roM'  of  four  yellowish  orange,  subquadrate,  longitudinal 
spots,  their  borders  obscured  by  a  sprinkling  of  dusky  scales,  situated  in  tlie  middle 
of  the  outer  half  of  the  wing,  in  a  diagonal  row  in  the  median  and  subcosto-median 
interspaces,  nearly  at  riglit  angles  to  the  inner  border;  a  similar  fifth  spot  occurs  in 
the  last  subcostal  interspace,  the  outer  edge  of  the  spot  on  a  line  with  the  inner  edge 
of  the  previous  spot ;  the  fore  wings  of  the  male  are  usually  immaculate,  but  occa- 
sionally the  markings  of  the  female  are  indicated  by  a  few  tawny  scales ;  the  hind 
wings  are  immaculate. 

Beneath, /o>'e  wings  sliglitly  lustrous,  dusky  brown,  the  costal  and  outer  border,  espec- 
ially near  tip  of  wing,  sometimes  rather  broadly  bordered  with  dark  reddish  tawny,  on 
the  outer  border  cut  across  by  dusky  at  the  veins,  and  sometimes  edged  faintly  with 
dusky.  The  markings  of  the  upper  surface  of  the  female  are  generally  repeated 
beneath  in  both  sexes  (sometimes  enlarged)  as  yellowish  orange  or  straw  yellow  spots, 
and  tliere  is  sometimes  an  additional  spot  in  the  cell,  directly  over  the  one  mentioned; 
the  fringe  is  of  the  color  of  the  outer  liorder,  a  little  more  dusky  at  the  tip.  Hind 
toinj's  with  a  very  liirge  central  spot  of  bright  straw  yellow,  occupying  the  whole  of 
the  space  betiveen  the  subcostal  and  median  veins,  from  the  base  nearly  to  the  border 
of  the  wing;  occupying  also  the  basal  half  of  the  median  interspaces,  except  a  minute 
portion  at  the  very  base  and  a  longitudinal  quadrate  patcli  in  the  middle  of  the  lower 
subcostal  interspace ;  usually  it  also  occupies,  to  a  greater  or  less  extent,  a  quadrate 
patch  in  the  interspaces  above  and  below  this  delimitation,  but  is  frequently  obscured 
to  a  greater  or  less  degree  b}'  tawny  scales ;  this  common  central  spot  is  marked  w-ith 
fulvous  or  tawny  at  the  extremity  of  the  cell  and  where  the  nervures  cross  it ;  outside 
of  this  spot  the  wing  is  sometimes  wholly  blackish  brown  (in  specimens  having  the 
fore  wings  nearly  unlcolorous) ,  the  outer  margin  with  a  few  tawny  scales  sprinkled 
over  it,  especially  on  its  lower  half ;  but  usually  the  costal  border  and  the  outer  mar- 
gin as  far  as  the  last  median  nervule  are  blackish,  enlivened  by  a  rather  profuse 
sprinkling  of  tawny  scales,  especially  along  the  outer  border,  and  here  particularly 
just  next  the  border,  which  is  marked  by  a  dusky  line ;  the  inner  border  and  lower  por- 
tion of  the  outer  border  are  also  blackish  beneath,  but  are  so  obscured  by  orange  tawny 
and  bright  yellowish  scales  as  to  give  them  a  grayish  pale  tawny  appearance;  fringe 
in  general  partaking  of  the  color  of  the  adjoining  part  of  the  wing,  or  a  little  lighter. 

Abdomen  blackish  purple,  with  a  few  scattered  tawny  hairs,  especially  next  the 
sides ;  at  tip  with  abundant  tawny  hairs ;  sides  above  like  the  upper  surface,  with 
more  frequent  tawny  hairs,  below  becoming  still  more  frequent,  the  last  two  or  three 
joints  almost  entirely  tawny;  beneath  tawny,  obscured  near  the  base  by  pale,  dirty 
yellow.  Upper  organ  of  male  appendages  (37  .-8,  I'J)  three  and  one-half  times  as  long 
as  broad,  of  equal  breadth  throughout,  covered  with  moderately  long,  spreading  hairs; 
hooks  directed  horizontally  backward,  less  than  one-third  as  long  as  the  centrum, 
blunt;  lateral  arms  forming  a  plate  appressed  to  the  hooks,  rounded  or  slightly  angu- 
lated  at  the  tip.  Clasps  twice  as  long  as  broad,  the  upper  lobe  high,  rounded,  a  little 
incurved,  the  lower  posterior  angle  much  rounded  oil",  the  upper  produced  slightly  to 
an  incurved  point. 


.  Measurements  in  millimetres. 

MAXES. 

FEMALES. 

Length  of  tongue,  12  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average 

Largest. 

Length  of  fore  wing 

13.75 
7. 

7.25 
5.1 

14.5 
7.5 
8. 
5.2 

hind  tibiae  and  tarsi .. 
fore  tibiae  and  tarsi .. 
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Distribution  (29  :S).  Tliis  biitterHy  is  a  characteristic  iiienibcr  of  tlie 
Allcgli;iniaii  tiuiiiu,  hut  has  not  been  found  at  its  extreme  nortliern  or 
southern  limits.  Its  western  hmits  are  uncertain,  but  it  is  known  to  occur 
in  widely  diHerent  localities,  as  in  Ontario  (Saunders),  Illinois  (Walsii), 
Iowa  (Parker),  AVisconsin, common  (Hoy),  Nebraska  (Dodge)  and  Texas 
(Edwards),  as  well  as  Colorado  (Edwards).  In  the  east  its  southern- 
most reported  stations  are  AVyoming,  Pa.  (ShurtlefF),  New  Jersey 
(Andrews,  Graef,  Aaron),  and  the  vicinity  of  New  York  (Morrison, 
Davis). 

North  of  these  latter  localities  it  has  not  been  found  beyond  Albany,  N. 
Y.  (Lintner),  cxcejjting  in  New  England,  where,  although  otherwise  con- 
fined to  the  more  southern  portions  and  especially  to  the  lower  levels,  it 
has  been  taken  at  Milford,  N.H.,  "scarce"  (Whitney).  The  eastern  por- 
tion of  Massachusetts  has  furnished  more  localities  than  any  other,  for 
this  butterfly  has  been  found  at  Belmont  (Thaxter),  WoUaston  and 
Mahlen  (Sprague),  Cambridge  (Morrison),  Milton  (^Merrill),  Walpole 
(Guild),  Wrentham  (Gassett  fide  Sanborn),  and  Carver  (Shurtleff").  It 
has  also  been  taken  at  New  Salem  (Trask),  Amhei-st  (Peabody)  and 
Belchertown  (Sprague)  in  the  middle  of  the  state  and  in  Connecticut 
( Edwards ) . 

Life  history.  Although  tiie  butterfly  has  so  rarely  been  observed  it  is 
nevertheless  doulde  brooded.  The  earliest  a[)pearance  of  the  butterfly  is 
apparently  in  the  first  half  of  June  and  it  continues  on  the  wing  throughout 
this  month ;  a  second  bi-ood  appears  in  the  second  week  of  July,  fresh 
specimens  continuing  to  emerge  throughout  this  month  and  remaininnr  on 
the  wing  until  after  the  middle  and  probably  nearly  to  the  end  of  August. 
This  seems  a  reasonable  inference  to  be  drawn  from  the  few  but  rather 
siffnificant  data  at  command. 

According  to  Graef  the  butterfly  has  a  sluggish  flight  and  frequents 
swampy  places ;  the  latter  is  also  the  conclusion  of  others,  who  have  found 
it  in  cranberry  bogs.  Professor  Parker  found  it  in  Iowa  in  great  abun- 
dance in  1884,  itt  marked  contrast  to  former  years.  One  specimen  ex- 
amined bv  me  had  the  pollinium  of  an  orchid  on  one  of  Its  hind  leo-s. 

Desiderata.  Besides  the  doubt  concerning  the  seasons  of  this  curi- 
ously coloured  skipper,  we  jiie  wholly  ignorant  of  its  early  stages  and  need 
detailed  information  concerning  the  flight,  attitudes  and  haunts  of  the  imago  ; 
every  additional  locality  will  help  us  to  a  better  understanding  of  its  distri- 
bution. 

i/.Vr  OF  ILLUSTRATIONS.— POANES  MASSASOIT. 

General.  PI.  3",  figs.  8, 19.  Male  abdominal  appeudages. 

PI.  29,  fif?.  8.    Distribution  ill  North  America.  42:. 5.     Neiiration. 

Imago.  59:1.    Side  view  of  head  aud  append- 

Pl.  10,  fig.  6.    Female,  both  surfaces.                ^  ages  enlarged,  with  details  of  leg  structure. 
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PHYCANAS8A    SCUDDEH. 

Phycanassa*  Scudd.,  Syst.  rev.  Ainer.  butt.,       Hesperin  pars  Auctonmi. 
56  (1872).  I'ampliila  purs  Auotorum. 

Type. — Hesperia  viator  Edw. 

O  this  quaint  and  fpiiet  Quaker, 
Bended  bead  would  never  make  her 
More  discreet  or  niodester : 
But  the  Gallants  pass  her  by. 
For  with  tender,  steadfast  eye, 
Straijiht  she  looks  up  at  the  'sky ! 
Surely  now,  some  brighter  hues, 
'Stead  of  lavenders  and  blues. 

Would  ileli.i,'ht  some  jolly  fellow, — 
Kusset  Bee.  with  bands  of  yellow, 
Or  a  sailing  Butterfly, 
At  her  feet  would  love  and  sigh,.. . 
But  to  talk  's  no  use,  I  know. 
Still  in  sober  dress  she  'II  go. 
And  her  love  of  heaven  will  show ! 

Margaret  Deland.— iToMjitonia  caerulea. 

Imago  C59:  2j.  Head  larf;e,  provided  above  with  two  broad,  transverse  patches  of 
moderately  long,  erect  hairs  in  front  of  and  behind  the  antennae ;  at  the  outer  base  of  the 
antennae  a  compressed,  arcuate  pencil  of  moderately  long  bristles,  arching  over  the  eye, 
directed  outward  and  somewhat  forward,  the  lower  bristles  the  longest.  Front  gently 
tumid,  a  little  and  equally  surpassing  the  front  of  the  eyes,  nearly  three  times  as  broad 
as  high,  separated  from  the  vortex  by  a  delicately  and  scarcely  impressed,  straight 
sulcation,  which  at  its  extremities  curves  gently  and  sliglitly  backward  to  the  middle 
of  the  inner  base  of  the  antennae;  either  half  of  the  front  margin  gently  convex,  the 
middle  of  the  whole  being  broadly  emarginate ;  the  sides  nearly  straight,  almost  reaching 
the  outer  edge  of  the  autenual  pits.  The  vertex  slightly  tumid  by  being  arched  longitudi- 
nally across  its  whole  breadth,  but  transversely  scarcely  convex  with  a  faint  depression 
in  the  middle,  just  rising  to  the  height  of  the  eyes,  crossed  at  its  summit  by  a  faintly 
convex,  scarcely  elevated,  fine  ridge,  the  opening  of  its  convexity  backward,  separated 
from  the  occiput  by  a  bent  or  arcuate,  broad  and  faintly  impressed  sulcation  by  which 
it  is  lengthened  posteriorly  so  as  to  be  nearly  twice  as  long  as  the  front.  Eyes  very 
large,  very  full,  n.aked.  Antennae  inserted  near  the  front  of  the  summit,  their  interior 
edges  separated  by  a  space  nearly  four  times  as  great  as  the  width  of  the  basal  joint,  a 
little  shorter  than  the  abdomen,  composed  of  forty -four  joints  of  which  twenty-four 
form  the  club,  which  is  about  three  and  a  half  times  longer  than  the  stalk,  bent  to  form  a 
crook,  beyond  the  middle  of  the  apical  three-fifths;  the  portion  before  the  bend  increases 
regularly  and  very  gradually  in  size  on  its  proximal  half  and  then  remains  of  nearly 
the  same  breadth,  about  equalling  the  length  of  two  joints,  until  just  before  the  hook ; 
this  consists  of  about  eleven  joints  and  tapers  gradually  to  a  fine  point,  in  the  basal  third 
more  rapidly  than  beyond ;  the  joints  of  the  middle  of  the  stalk  are  about  three  and  a 
half  times  longer  than  broad.  Palpi  moderately  stout,  the  basal  joints  very  heavily 
and  rather  loosely  clothed  with  long  scales,  beyond  which  the  greater  part  of  the 
apical  joint  projects,  clothed  only,  but  lieavily,  with  recumbent  scales;  basal  joint 
subglobular,  produced  a  little  apically  at  the  upper  inner  portion,  broader  than  long; 
the  middle  joint  large,  tumid,  ovate;  apical  joint  slender,  elongate,  cylindrical,  longer 
than  the  breadth  of  the  middle  joint  and  about  four  times  as  long  as  broad. 

Protlioracic  lobes  large,  appressed,  laminate,  subcuneiform ;  when  viewed  from  the 
front,  narrowing  from  above  downward,  the  upper  surface  convex,  the  interior  edges 
attingent.  Patagia  large,  the  posterior  lobe  large,  broad,  equal  to  the  rounded  tip, 
half  as  broad  as  the  base  and  as  long  as  it;  the  whole  piece  somewhat  shorter  than  the 
breadth  of  the  head. 

*  i)>tiKos,  avo<r<ro,  a  painted  lady. 
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Fore  winj;  (42  :  12)  almost  twice  as  lonj;  as  broad  ;  tlie  lower  outer  angle  falling  consid- 
erably beyond  the  middle  of  the  costal  margin ;  the  costal  margin  gently  convex  at  the 
base,  beyond  nearly  straight ;  tlie  outer  margin  regularly  and  gently  convex,  the  ti|)  not  at 
all  produced.  Costal  uervure  terminating  a  little  beyond  the  middle  of  the  costal  margin  ; 
the  subcostal  nervure  distant  from  the  costal  margin,  the"  second  ncrvulc  arising  just 
before  the  middle  of  the  wing;  cell  more  than  three-llflhs  as  long  as  the  wing,  rather 
slender,  nearly  equal  in  its  distal  half;  llrst  median  nervule  arising  before  the  middle 
of  the  cell,  the  second  at  the  middle  of  the  wing;  internal  uervure  rather  long,  apically 
turnetl  upward  gradually  and  striking  the  submedian. 

Hind  wing  a  fourth  longer  than  broad;  the  costal  area  strongly  lobed  at  the  base; 
the  costal  margin  beyond  it  scarcely  convex ;  outer  margin  strongly  and  regularly 
rounded  above  the  middle  of  the  medio-submedian  interspace  which  is  slightly  excised ; 
the  anal  angle  well  rounded.  First  median  uervule  arising  before  the  branching  of  tlie 
subcostal  at  the  middle  of  the  basal  half  of  the  wing,  the  cell  being  unusually  short. 

Legs  with  slight  clothing;  the  femora  with  thin  fringes  of  not  excessively  long, 
curving  hairs;  all  the  tibiae  furnished  with  distant,  delicate,  erect  spines,  generally 
larger  and  more  erect  upon  the  anterior  outer  surface,  longer  and  more  prominent  iu 
the  middle  pair;  femora 2,  1,  3 ;  tibiae  2,  3,  1 ;  tarsi  3,  2,  1 ;  fore  femora  distinctly  and 
consideraiily  longer  than  the  hind  pair,  and  about  three-quarters  the  length  of  the 
middle  pair;  fore  tibiae  only  a  little  more  than  half  as  long  as  the  fore  femora,  and 
half  the  length  of  the  middle  tibiae,  which  are  barely  longer  than  the  hind  tibiae; 
foliate  epiphysis  of  fore  tibiae  conspicuous,  originating  at  about  the  middle  of  the 
tibia,  and  extending  somewliat  beyond  its  tip,  shaped  like  the  longitudinal  half  of  a 
a  cylinder,  apically  tapering  and  bluntly  pointed ;  the  other  tibiae  furnished  at  tip  beneath 
with  a  pair  of  very  unequal,  long  and  slender  spurs ;  the  hind  tibiae  also  with  a  similar 
pair  of  subequal  spurs,  slightly  beyond  the  middle  of  the  under  surface ;  tarsal  joints 
1,  2,  3,  4,  5,  excepting  on  the  fore  tarsi,  where  the  apical  joint  is  nearly  half  as  long 
again  as  the  penultimate;  fore  tarsi  a  little  longer  than  the  middle  tibiae,  a  little  more 
than  two-thirtls  as  long  as  the  hind  tarsi ;  all  the  tarsi  with  a  triple  row  of  moderately 
long,  delicate  spines,  the  apical  ones  of  each  joint  slightly  longer  than  the  others ; 
basal  joint  of  the  tarsi  scarcely  as  long  as  the  rest  together;  second  joint  nearly  three- 
flfths  as  long  as  the  first;  claws  not  very  large,  delicate,  strongly  falciform,  pointed, 
overhung  by  a  pair  of  long,  curving,  divergent  bristles,  as  long  as  the  apical  joint; 
pulvillus  large,  rounded ;  paronychia  with  the  lateral  lobe  broad,  short,  tapering, 
scarcely  more  than  half  as  long  as  the  claw,  apically  rounded;  inferior  lobe  threadlike 
or  slender,  cylindrical,  of  similar  shape,  both  delicately  covered  with  hairs. 

Upper  organ  of  male  abdominal  appendages  of  small  size,  not  so  long  as  the  clasps, 
very  strongly  arched,  much  broader  than  high,  of  irregular  surface;  the  short,  nearly 
straight  fingers  of  the  hook  and  the  lateral  arms  lie  side  by  side,  and  are  apparently 
soldered,  excepting  next  the  extreme  tip,  where  all  meet,  after  a  slight  lacuna.  Clasps 
very  large  and  very  broad  and  equal  throughout  the  upper  edge,  beyond  a  deep  pre- 
apical  notch,  denticulate. 

Of  this  genus,  composed  as  far  as  known  of  only  a  single  species,  whose 
distribution  is  given  below,  only  the  perfect  insect  is  known. 

The  butterflies  are  among  the  largest  of  our  Pamphilidi,  and  are 
remarkable  for  their  large,  broad  wings,  with  a  form  of  marking  very 
like  an  exajjorerated  Poanes.  The  males  and  females  differ  in  the  color 
of  the  spots  on  the  upper  surface  of  the  fore  wings. 
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EXCURSUS  LXIV.— POSTURES  AT  REST  AND  ASLEEP. 

BatliPil  in  the  summer  moon's  white  iifrht 
Lady  Butterfly  folds  lier  wings  and  sleeps; 
A  grass  blade  her  couch,  which  slowly  keeps 

Swinging  and  swinging  the  livelong  night. 

•     J.  M.  S. 

Butterflies,  as  a  general  rule,  are  very  dainty  about  alighting  after 
flight,  appearing  to  regard  the  position  they  shall  take  with  some  concern, 
hesitating  more  or  less  about  the  place  they  choose  ;  sometimes  they  hover 
about  a  spot  or  approach  and  leave  it  many  times  before  pitching ;  at 
others  two  or  three  quivers  of  the  wing  are  all  that  indicate  their  dainti- 
ness. Moths,  on  the  contrary,  usually  come  plump  to  a  stop  and  settle, 
much  as  if  they  had  been  thrown  at  the  spot ;  while  among  the  butterflies, 
those  that  in  this  respect  resemble  the  moths  the  most  closely  are  the  low- 
est family,  the  skippers,  and  some  Nymphalidae  which  are  protected  by 
tlieir  colors  when  alight. 

Alighted  only  for  a  brief  rest,  or  to  sun  themselves,  or  to  suck  the  juices 
of  some  flower,  butterflies  usually  keep  the  wings  more  or  less  spread  wide 
open  ;  though  in  feeding,  especially  if  it  be  in  companies,  or  at  rest  for  a 
longer  time,  or,  as  it  were,  for  observation,  the  wings  are  usually  closed 
tightly  back  to  back ;  among  the  Pamphilidi,  however,  there  is  a  very 
prevalent  custom  which  oddly  combines  these  two,  the  hind  wings  being 
held  horizontal,  the  fore  wings  perpendicular  or  a  little  oblique  ;  this  gives 
them  a  curiously  disjointed  look,  the  pin-pose  of  which  is  not  easy  to  see ; 
perhaps  a  comparative  study  of  the  attitudes  in  males  and  females,  or  in 
those  species  in  which  the  males  have  and  those  where  they  have  not  a  dis- 
cal  stigma,  mav  lead  to  some  result. 

The  need  of  feeding  with  erect  wings  is  plain  enough  in  certain 
instances,  as  where  crowds  mingle  along  the  edge  of  a  muddy  rut  in  the 
road  ;  and  that  the  same  posture  is  almost  invariably  assumed  at  complete 
rest,  as  for  the  night,*  is  also  easily  explained,  since  that  presents  the  least 
exposed  surface,  and  one  which  far  more  than  the  upper  side  of  the  wings, 
sometimes  very  completely,  resembles  in  tint  and  often  in  texture  or  mark- 
ings, the  background  chosen  for  rest. 

No  creatures  seem  to  be  more  sensitive  than  butterflies  to  warmtii  and 
simshine.  We  have  alluded  in  a  previous  excursus  (p.  419)  to  the  diurnal 
movements  of  even  hibernating  butterflies  ;  and  one  is  amused  at  watching 
with  what  precision  a  Melitaeid  for  example,  or  a  Polygonia,  sidles  around 
on  alighting,  to  expose  the  broadest  possible  surface  to  the  sim.  Startle 
one  of  the  latter,  but  not  sufficiently  to  make  it  leave  the  spot,  and  with 
what  a  snap  the  wings  close,  and  in  place  of  the  burning  colors  which  seem 

•Some  Hesperidi  which  rest  by  day  with       moths,   and  very  likely  all  of  them  do;  we 
outspread  wings  sleep  with  roofed  wings  like       know  httle  of  their  sleeping  attitudes. 
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to  have  imbibed  the  sun's  warmth,  your  butterfly,  with  the  dead  leaf  or 
dusty  color  of  its  under  surface  brought  to  view,  lias  become  nearly  invisi- 
ble. 

Butterflies  are  not  much  given  to  walking,  but  in  the  use  of  their  legs 
they  have  many  little  peculiarities  which  generally  mark  whole  groups. 
Thus  the  Satyrids  always  walk  by  a  series  of  nervous  twitches  in  a  very 
bungling  fashion  unknown,  I  believe,  outside  of  this  group.  Many  The- 
clidi  never  remain  on  the  surface  of  the  leaf  or  twig  on  which  they  have 
pitched,  facing  in  the  direction  in  which  they  have  aligiited,  but  turn  part 
way  around  to  face  anotiier  way,  and  that  with  no  reference  to  the  sun  ; 
they  do  the  same  when  the  sun  is  wholly  obscured. 

At  sleep,  the  wings  are  packed  away  into  the  smallest  compass,  as  al- 
ready stated;  with  the  exception  of  some  Ilesperidi,  the  wings  ei'ectback 
to  back,  the  fore  wings  slid  down  between  the  hind  pair,  so  that  only  the 
latter  and  the  apex  and  front  edge  of  the  former  are  visible*.  There  is, 
however,  more  variety  in  the  method  of  treating  the  antennae,  some,  like 
the  Satyrinae,  sleeping  with  these  wide  spread,  others  tucking  them  be- 
tween the  wings,  others  bringing  them  together  beside  the  front  edge  of 
the  wings  ;  sometimes  only  the  stalk  of  the  antennae  lie  between  the  wings, 
the  clubs  appearing  beyond  as  if  crowded  out  by  the  tight  shutting  of  the 
wings.  In  all  cases  where  the  antennae  are  brought  together  this  is  the 
final  action  of  the  butterfly  before  complete  repose ;  at  first  the  antennae 
remain  without,  looking  in  different  directions  like  sentinels  ;  and  it  is  only 
gradually  that  they  are  brought  to  the  position  of  complete  rest. 

Tiie  moralist  tells  us,  and  his  warning  is  seconded  by  the  psychologist, 
that  as  every  repetition  of  an  action  makes  it  easier  than  before,  so  any 
propensity  indidged  in  wears  ruts,  as  it  were,  in  our  character,  and  habits 
become  fixed  ;  it  is  easier  to  travel  given  roads  than  others,  and,  what  is 
fullest  of  portent,  our  propensities  are  plainly  bequeathed  to  our  descend- 
ants. The  lives  of  frivolous  butterflies  admonish  us  in  like  fashion.  Ob- 
serve how  wonderfully  alike  are  the  actions  of  butterflies  of  the  same 
group,  i.  e.,  descendants  of  the  same  stock  ;  their  habits  have  become  in- 
grained by  repetition  through  the  ages ;  habits  which  it  were  almost  certain 
destruction  not  to  obey,  since  in  nearly  every  one  some  protective  mean- 
ing may  be  found  ;  habits  which  run  so  through  groups  that  the  keen 
observer  may  foretell  the  apparently  untrammelled  actions  of  creatures  he 
has  never  seen  alive,  with  as  great  a  percentage  of  accuracy  as  the  best  in- 
formed "clerk  of  the  weather"  may  predict  the  action  of  the  morrow's  winds. 

The  behavior  of  butterflies  then  has  clearly  its  story  to  tell  of  the  past 
and  its  relationships,  and  we  shall  not  be  likely  to  reach  the  fairest  conclu- 
sions regarding  the  phylogeny  of  butterflies  until  we  have  given  these  their 

•Wittfeld,  however,  says  that  the  southern       wings,  and  I  have  seen  a  European  Thais  do 
Euphoeades    palamedes    sleeps   with  spread      the  same  in  confinement. 
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full  value.  Up  to  the  present  no  proper  investigation  has  been  made  in 
this  direction  ;  only  a  few  of  the  most  patent  of  tricks  and  ways  of  butterflies 
have  been  noted  ;  a  wide  and  open  field  lies  before  the  enquirer,  and  it  is  for 
his  use  that  I  have  tried  to  bring  together  in  the  present  work  a  few  facts  con- 
cerning the  postures  and  behavior  of  butterflies  in  difi^erent  circumstances. 
These  are,  however,  still  too  few  whereon  to  base  any  general  statements, 
likely  to  require  no  important  modification  on  future  investigation,  and  I 
leave  them  for  the  present  barren  of  result,  in  the  hope  of  enticing  some 
one  to  enter  a  promising  field,  and  perchance  relieve  these  facts  of  their 
present  stupidity. 


PHYCANASSA  VIATOR.— The  broad-winged  skipper. 

Hesperia    viator    Edw.,    Proc.   ent.    soc.  Phycanassa  viator  Scuild.,  Syst.  rev.  Am. 

Philad.,  iv :  202-203,  pi.  1,  fig.  5  (1865).  butt.,  50  (1872). 

Pamphilaviator  \i\rh.,Syn.  caX.'Lext..  608  Isoteinon  viator   Hew.,   Cat.   coll.   diurn. 

(1871) ;— Speyer.,  Can.  enl.,  xv:  147  (1883) ;—       Lep.,  228  (1879). 

French,  Butt.  east.  U.  S.,  347-348  (1886).  Figured  also  by  Glover,  111.  N.  A.  Lep.,  pi. 

I,  fig.  17,  ined. 

It  was  an  hour  of  universal  joy. 
The  lark  was  up  and  at  the  gate  of  heaven, 
Singing,  as  sure  to  enter  when  he  carue; 
The  butterfly  was  basking  in  my  path. 
His  radiant  wings  unfolded. 

"RoG-R^s.— The  Pilgrim. 

Imago  (17:20).  Head  covered  above  and  in  front  with  mingled  black  and  tawny 
hair-like  scales,  tinged  strongly  with  olivaceous,  concealing  the  short,  black-brown 
scales  of  the  base.  Eyes  edged  behind  with  a  narrow  circlet  of  whitish  scales,  closely 
appressed  to  the  eye ;  cornea  black-brown,  overhung  by  a  compressed  arching  pencil  of 
mingled  black  and  tawny  bristles,  the  uppermost  shortest  and  tawny.  Antennae  dark 
brown  above,  clay  brown  on  the  lower  outer  surface  as  far  as  the  middle  of  the  club; 
all  the  joints  above  flecked  and  apically  narrowly  annulate  with  clay  brown  as  far  as 
and  including  the  few  basal  joints  of  the  club;  club  itself  pretty  uniform,  blackish 
brown,  with  purplish  reflections  over  all  the  thicker  portions  above  and  on  the  sides, 
as  well  as  to  a  certain  extent  upon  the  apical  half  below;  the  hook  naked  beneath  and 
ferruginous,  including  the  apical  joints  of  the  club  proper,  and  furnished  with  short, 
tawny  bristles,  about  as  long  as  the  joints ;  on  the  posterior  face,  however,  the  hook  is 
flecked  somewhat  profusely  with  clay  yellow  scales  in  a  narrowing  patch.  Talpi  dirty 
■white  below,  with  a  few  intermingled  long  black  scales;  the  apical  joint  black,  the 
upper  surface  and  upper  part  of  the  sides  of  the  middle  joint  with  mingled  black,  ful- 
vous and  whitish  scales;  tongue  black  at  base,  beyond  blackish  castaneous,  somewhat 
tinged  mesially  with  testaceous. 

Thorax  covered  above  with  purplish  black  scales  concealed  to  a  great  extent  by  a 
mass  of  long,  olivaceous  tawny  hairs,  intermingled  with  some  blackish  ones;  femora 
purplish  black,  flecked  on  all  sides  rather  profusely  with  clay  yellow  scales  and  fur- 
nished beneath  with  a  few  long,  blackish  and  whitish  scale-hairs ;  tibiae  much  the  same, 
but  not  so  dark  at  b.ase  and  rather  more  densely  clothed;  tarsi  clay  yellow  beneath, 
brownish  above ;  all  the  spines  luteo-testaceous ;  spurs  the  same,  but  clothed  with  pale 
yellow  scales  to  the  blackish  tip;  claws  testaceous;  apical  hairs  white. 

Wings  above  blackish  brown  marked  with  dull  tawny,  and  in  the  females  with  pale 
yellowish  white.  Fore  wings  with  a  double  rhomboidal  spot  near  the  apex  of  the  cell, 
either  tawny  '\$)  ot  pale  yellowish  white,  flecked  at  the  edges  with  brownish  yellow 
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(  9 ) ;  it  consists  of  two  more  or  less  coiilluent,  longitudinal,  oval  dashes,  tlie  lower  the 
inner;  tlicre  is  an  extra-mesial  irregular  series  of  unequal  spots  of  a  similar  color, 
varjiug  aoconliuji  to  the  sex,  of  which  two  or  sometimes  three  are  found  in  the  sub- 
costal interspaces,  midway  between  the  cellular  spot  and  the  apex  of  the  wing;  the 
lowermost  largest,  twice  as  long  as  broad,  tlie  next  above  not  more  than  half  as  long, 
and  of  somewliat  similar  shape  but  shorter,  .and  the  third  and  uppermost,  when  present, 
rarely  more  than  a  mere  dot;  the  interior  edges  of  these  spots  lie  in  aline  perpendicular 
to  the  costal  margin;  the  next  spots  of  tills  series,  with  the  exception  of  a  rarely  occur- 
ring collection  of  scattered  scales  in  the  interspace  beyond  the  cell,  somewhat  more 
than  half  way  between  the  cellular  spot  and  the  margin,  are  situated  in  the  median  inter- 
spaces, equally  near  the  base;  the  uppermost,  in  the  second  median  interspace,  midway 
between  the  cellular  spot  and  the  margin  of  the  wing,  is  generally  triangular,  lunulate, 
and  occupies  the  entire  width  of  the  interspace  but  does  not  encroach  upon  the  uervure; 
that  in  the  first  median  interspace  is  of  a  somewhat  similar  form  but  more  rounded 
basally,  sometimes  truncate,  its  outer  border  just  outside  the  inner  border  of  the  spot 
above ;  this  is  followed  by  a  spot  in  the  upper  half  of  the  medio-submedian  interspace, 
about  as  large  as  tliat  in  the  second  median  iuterspace,  but  transverse  and  rhomboidal 
or  subrhomboidal ;  and  this  by  an  elongated  streak  sometimes  tawny  in  the  female, 
often  confluent  with  the  above,  which  runs  along  the  lower  half  of  the  medio-submedian 
interspace  half  way  or  less  toward  the  base.  Hind  wings  :  Whole  discal  portion  of  the 
wing  tawny,  excepting  certain  parts  in  the  female,  especially  in  the  upper  median  and 
subcostal  interspaces,  which  may  be  pale  tawuj',  leaving  in  all  cases  a  broad  margin  with 
wavy  outline,  twice  the  width  of  an  interspace,  around  the  whole  outer  margin;  inner 
margin  also  of  this  blackish  brown  color  above  the  subcostal  nervure ;  the  inner  mar- 
gin to  a  similar  extent  gray  by  an  intermingling  of  fulvous  hairs  and  pale  tawny 
scales;  the  central  discal,  t.awny  spot,  however,  is  traversed  by  veins  of  the  color  of 
the  ground,  often  broadly  marked,  especially  in  the  female,  and  including  a  distinct 
streak  across  the  extremity  of  the  cell  and  filling  the  extreme  base  of  all  the  inter- 
spaces.    Fringe  of  all  the  wings  pale  brown  apically,  blackish  brown  at  base. 

Beneath,  dark  gray  brown,  the  fore  wings  sometimes  much  deeper  in  color,  becom- 
ing blackish  brown,  especially  in  the  males.  Fore  wings  with  the  basal  two-thirds  of 
the  costal  margin  as  far  as  the  cell  more  or  less  heavily  washed  with  tawny,  including 
a  tawny  spot  more  or  less  vague  at  the  extremity  of  the  cell,  across  the  middle  or  outer 
edge  of  which  runs  a  slender  blackish  bar  marking  the  termination  of  the  cell.  The 
extra-mesial  spots  of  the  upper  surface  are  repeated  beneath,  the  subcostal  ones  whitish 
in  the  female,  occasionally  slightly  paler  than  the  other  markings  in  the  male;  the  re- 
maining markings  are  more  or  less  confluent  in  both  sexes,  generally  much  more  so 
than  above,  and  are  fulvous  in  both  sexes,  though  rather  paler  in  the  female  than  in 
the  male.  Hind  wings  diflering  considerably  from  the  upper  surface,  in  that  the  mark- 
ings are  largely  confined  to  a  broad  obscure  bar,  slightly  paler  only  than  the  ground, 
which  extends  from  the  base  filling  the  entire  cell  and  running  to  the  outer  limit  of  the 
extra-mesial  row  of  spots,  which  here  consist,  above  this  ray,  of  a  large,  longitudinal, 
oval  or  sublunulate  spot  in  the  middle  of  the  subcostal  interspace,  not  i-eaching  its 
upper  margin,  and  of  a  straight  series  of  similar  spots  in  the  median  and  medio-sub- 
median interspaces,  especially  the  former,  which  runs  subparallel  to  the  outer  border, 
but  from  the  cell  inward  at  an  increasing  distance  from  the  outer  margin,  the  edges  of 
those  in  the  median  interspaces  near  the  centre  of  their  respective  interspaces ;  these 
are  of  a  pale  fulvous  color,  decidedly  paler  in  the  female  than  in  the  male,  often  be- 
coming almost  dirty  white,  and  are  bounded  by  a  darker  cloud,  most  distinct  on  the  outer 
side.  Fringe  of  all  the  wings  tolerably  uniform,  very  pale  brown,  the  edge  of  the  wing 
itself  marked  by  a  fine  thread  of  brown. 

Abdomen  blackish  brown,  much  fiecked,  especially  upon  the  sides,  with  brownish 
yellow  scales  ;  beneath  with  pale  clay  yellow.  The  centrum  of  the  upper  organ  of  the 
male  appendages  (37 :  10)  is  remarkable  for  the  independent  tumidity  of  each  half 
above,  at  the  point  of  greatest  bend  in  the  upper  organ,  the  apical  portion  of  the  latter 
developing  a  similar  central  boss  just  next  the  base  of  the  hook;  the  lateral  arms  are 
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united  with  each  other  and  the  hoolv  for  two-thirds  of  their  lenj^th.  Clasps  almost  two 
and  a  half  times  longer  than  broad,  the  preapical  slit  penetrating  one-third  through  the 
clasp,  the  outer  margin  broadly  rounded,  the  upper  margin  beyond  the  slit  inconspicu- 
ously and  distantly  denticulate,  incurved. 


Measurements  iu  millimetres. 

MALES. 

Smallest. 

Average. 
20. 

5. 

Largest. 

Lenerth  of  fore  wintf «...■■ 

18. 
9.7 
9. 
5. 

20  5 

antennae 

hind  tibiae  and  tarsi.. 
fore  tibiae  and  tarsi.. 

9.8 

Described  from  iS  ,S9  ■ 

The  distribution  of  this  butterfly  (30:  1)  is  imperfectly  known,  although 
it  is  one  of  the  very  largest  of  our  Pamphilidi.  It  has  been  taken  at 
widely  separated  points.  In  the  south  I  know  it  only  from  New  Orleans, 
La.  and  Florida,  though  Strecker  gives  Carolina  and  Texas  ;  this  is  quite 
probable,  as  it  is  certainly  a  southern  and  not  a  northern  species  ;  yet  in 
the  northern  states  it  is  reported  from  Nebraska,  not  given  on  the  map 
(Dodge),  northern  Illinois  (Edwards),  Wisconsin  abundant  (Hoy),  and 
New  Jersey — Atlantic  City  (Aaron),  Hoboken  (Sachs,  Meyer,  Andrews), 
and  it  has  twice  been  taken  in  Canada,  at  Hamilton  (Moffat)  and  Toronto 
(Geddes). 

It  has  even  been  reported  from  New  England.  I  have  specimens,  of 
the  origin  of  which  I  know  nothing,  marked  from  Massachusetts,  and  Mr. 
Edwards  long  ago  wrote  me  that  Mr.  Akhurst  had  two  specimens  taken 
by  Chase  at  Holyoke,  Mass. 

I  cannot  learn  that  a  single  date  exists  to  indicate  the  seasons  of  this  in- 
sect, and  we  are  totally  ignorant  of  every  feature  of  its  history  or  of  its 
earlier  stages. 

LIST  OF  ILLUSTRATIONS.— PHYCANASSA   VIATOR. 


General. 
V\.  30,  fig.  1.    Distribution  in  North  America. 

Imago. 
PI.  17,  fig.  20.    Both  surfaces. 


PI.  37,  fig.  10.    Male  abdominal  appendages. 
42 :  12.    Neuration. 

59:2.    Side  view,  with  head  and  appen- 
dages enlarged,  and  details  of  leg  structure. 
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ATRYTONE   SCUDDER. 

Atrytone*  Scudd.,  Syst.  rev.  Amer.  butt.,  56       Hesperiii  pars  Aiiotorum. 
(1872).  Pamphila  pars  Auctorum. 

Type.—Hesperia  iowa  Scudd. 

Tbc  virtuoso  thus,  at  noon, 

Broilini;  beneath  a  July  sun. 

The  {jikied  butterfly  pursues, 

O'er  hed^'C  ami  Jitch,  through  gaps  and  mews; 

And,  after  many  a  vain  essay. 

To  captivate  the  tempting  prey, 

Gives  him  at  length  the  lucky'pat. 

And  has  him  safe  beneath  his  hat: 

Then  lifts  it  gently  from  the  grouud ; 

But  ah  I  'tis  lost  as  soon  as  found ; 

Culprit  his  liberty  regains, 

Flits  out  of  sight,  and  mocks  his  pains. 

COWPER. 

Imago  (59  :  .•?).  Head  large,  heavily  clothed  with  moderately  long  hairs  arranged  in 
transverse  masses ;  outside  of  the  antennae  a  rather  short,  scarcely  spreading  bunch 
of  slightly  arcuate  bristly  hairs,  directed  outward  aud  reaching  about  one-fourth  way 
over  the  semi-circumference  of  the  eye.  Front  tumid  and  protuberant,  greatly  sur- 
passing the  front  of  the  eye,  most  prominent  transversely  just  below  the  middle  and 
on  the  middle  half,  above  which  it  is  slightly  hollowed  longitudinally  in  the  middle, 
nearly  two  and  one-half  times  broader  than  long,  the  front  margin  a  little  concave  and 
eraarginate,  laterally  rounded  off  and  forming  with  the  sides  a  regular  curve  to  the  outer 
edge  of  the  antennae,  separated  from  the  vertex  by  a  transverse.  Impressed,  straight 
sulcation  a  little  in  advance  of  the  middle  of  the  antennae.  Vertex  scarcely  tumid,  very 
slightly  and  uniformly  elevated  above  the  level  of  the  eyes,  considerably  longer  than 
the  front,  separated  from  the  occiput  by  a  slightly  arcuate,  almost  imperceptibly  im- 
pressed line.  Eyes  large,  pretty  full,  nearly  circular,  naked.  Antennae  inserted  with 
their  hinder  edges  in  the  middle  of  the  summit,  their  interior  edges  separated  by  about 
two  and  one-half  times  the  diameter  of  the  basal  joints,  the  whole  antenna  fully  as 
long  as  the  abdomen,  composed  of  3C-3'J  joints,  of  which  nineteen  form  the  club, 
which  is  about  half  as  long  as  the  stalk,  the  crook  of  which  consists  of  eight  or  nine 
joints,  but  occupies  less  than  one-third  the  length;  the  inflated  portion  of  the  club  is 
cylindrical,  increases  regul.arly  and  rather  slowly  in  size,  largest  at  about  the  6th-8th 
joint  and  about  as  broad  as  the  length  of  two  and  one-half  joints,  decreasing  again, 
gradually  at  first,  more  rapidly  on  the  crook  which  tapers  to  a  delicate  point,  the  last 
joint  l)eing  much  longer  than  broad  at  base,  the  fourth  or  fifth  joint  from  the  tip  being 
of  the  size  of  the  stalk;  middle  joints  of  the  stalk  about  two  and  one-half  times 
longer  than  broad ;  the  third  about  f  ourjtimes  as  long  as  broad.  Palpi  short  and  very 
stout,  less  than  twice  as  long  as  the  diameter  of  the  eye,  clothed  very  compactly  with 
a  mass  of  long  scales,  beyond  which  the  apical  joint,  clothed  only  with  recumbent 
hairs,  scarcely  protrudes ;  basal  joint  small,  globose,  somewhat  cup-shaped,  tumidly 
produced  at  the  anterior  part  of  the  tip  and  so  slightly  broader  than  long ;  second  joint 
tumid,  depressed  posteriorly,  a  little  arcuate,  but  otherwise  cylindrical,  the  ends 
rounded  off,  more  bluntly  rounded  at  tip  than  at  base,  as  broad  as  the  basal  joint  and 
nearly  three  times  as  long  as  broad  ;  apical  joint  quite  minute,  ovate,  a  little  pedicil- 
late,  half  as  long  again  as  broad,  bluntly  rounded  at  tip  and  scarcely  more  than 
one-fourth  as  long  as  the  breadth  of  the  middle  joint. 

Prothoracic  lobes  pretty  large,  appressed,  laminate,  oval,  angulated  at  the  base,  half 
as  long  again  as  broad,  as  long  as  the  shorter  iliaraeter  of  the  eye.  Patagia  very 
broad  at  base,  the  posterior  lobe  less  than  half  as  broad,  as  long  as  the  base,  tapering, 
pretty  regular,  but  the  point  well  rounded  off;  the  length  of  the  whole  three-foiirtha 
the  width  of  the  head. 

*aTpwT<iivTi,  the  unwearied  one. 
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Fore  wing  (42  :7)  nearly  twice  as  long  as  broad ;  the  male  sometimes  a  little  longer; 
the  lower  outer  angle  falling  a  little  beyond  the  middle  of  tlie  costal  margin,  costal 
margin  straight;  outer  margin  regularly  rounded,  tlie  tip  only  a  little,  in  some  males 
distinctly,  produced.  Costal  nervure  terminating  considerably  beyond  tlie  middle  of 
the  costal  margin ;  subcostal  nervure  moderately  distant  from  the  costal  margin,  the 
second  nervule  arising  from  the  middle  of  the  wing;  the  cell  two-thirds  the  length  of 
the  wing,  slender,  subequal  in  the  apical  half ;  first  median  nervule  arising  midway 
between  the  base  and  the  second,  the  second  beyond  the  origin  of  the  second  subcostal 
nervule ;  internal  nervure  short,  terminating  in  the  submedian. 

Hind  wing  rounded,  triangular,  a  little  longer  than  broad ;  the  costal  margin  be- 
yond the  strong  basal  lobe  straight;  outer  margin  as  in  Phycanassa.  Subcostal  and 
first  median  nervules  arising  at  similar  distances  from  the  base  and  scarcely  beyond 
the  basal  third  of  the  wing. 

Legs  2,  3,  1;  femora  clothed  as  in  Poanes;  hind  tibiae  with  a  very  thin  fringe  of 
hairs  on  the  basal  half  and  all  the  tibiae  armed  above  with  minute,  distant  spines, 
those  of  the  fore  tibiae  inconspicuous.  Femora  2,  ci,  1,  sometimes  the  hind  femora 
scarcely  so  long  as  the  fore;  tibiae  2,  3,  1,  the  middle  sometimes  slightly  longer  than 
the  hind  pair;  tarsi  2,  3,  1;  fore  and  hind  femora  more  than  two-thirds  the  length  of 
the  middle  femora  and  scarcely  shorter  than  tlie  hind  tibiae.  Fore  tibiae  scarcely 
two-thirds  the  length  of  the  fore  femora  and  more  than  half  the  length  of  the 
middle  or  hind  tibiae.  Leaf-lilie  appendage  of  the  fore  tibiae  small,  slender, 
originating  in  the  middle  of  the  outer  two-thirds  of  tlie  joint,  scarcely,  if  at  all, 
surpassing  its  extremity,  about  five  times  as  long  as  broad,  nearly  straight, 
tapering  toward  the  pointed  tip ;  other  tibiae  with  an  apical  pair  of  very  long 
and  slender  spurs ;  and  the  hind  tibiae  with  a  similar  but  slightly  shorter  pair 
in  the  middle  of  the  apical  two-thirds.  Tarsal  joints  1,  2,  3,  4,  5,  the  apical  joint 
slightly  longer  than  the  penultimate  on  the  fore  legs ;  fore  tarsi  fully  two-thirds  the 
length  of  the  middle  and  hind  tarsi,  of  the  length  of  the  middle  femora;  all 
armed  beneath  with  a  triple  series  of  long  and  slender  spines,  the  apical  ones  of 
each  joint  much  longer  than  the  others ;  basal  joint  as  long  as  the  following  three 
or  four  joints  together,  the  second  about  half  the  length  of  the  first.  Claws  small, 
slender,  tapering,  strongly  and  regularly  curved  and  finely  pointed.  Pad  small,  trans- 
verse. Paronychia  bifid,  the  upper  lateral,  laminate,  triangular,  straight,  as  long  as 
broad  and  only  extending  half  way  to  the  tip  of  the  claw ;  the  lower  as  far  toward  the 
bottom  as  possible,  nearly  as  large  as  the  apical  half  of  the  claw  and  curving  in  an 
opposite  direction;  in  one  extra  New  England  species,  however,  the  lateral  branch  is 
lanceolate,  as  long  as  the  claw  and  curving  slightly  in  the  same  direction. 

Second  abdominal  segment  half  as  long  again  as  the  first,  a  little  longer  than  the 
third  ;  beyond,  the  segments  decrease  regularly,  the  eighth  as  long  as  the  sixth,  but  not 
extending  down  the  sides  as  the  seventh,  entire.  Upper  organ  of  male  appendages 
small,  reaching  as  far  as  the  clasps,  very  strongly  arched,  tapering  from  the  base 
apically,  or  broadening  just  beyond  the  base  and  then  tapering,  depressed,  the  hook 
shorter  than  the  centrum,  double,  but  the  two  halves  so  closely  compressed  as  often  to 
appear  as  if  one,  depressed,  tapering  pretty  regularly;  lateral  arms  forming  a 
single,  moderately  stout,  conical  piece,  directly  horizontally  backward,  some- 
times in  conjunction  with  the  hook,  sometimes  below  it.  Clasps  large,  very 
broad,  less  than  twice  as  long  as  broad,  the  greater  portion  equal  and  straight 
but  slightly  convex,  the  extremity  variously  armed  by  projections  from  the  upper 
and  lower  angle,  the  upper  sometimes  nearly  obsolete,  always  smaller,  the  lower 
rather  broad,  upturned. 

Egg.  Pretty  high,  broadest  at  the  base,  narrowing  rather  rapidly  and  regularly,  the 
top  broadly  but  not  greatly  flattened ;  surface  broken  up  by  very  slightly  raised  lines 
into  polygonal,  usually  elongated,  hexagonal  cells,  and  so  suboval  in  appearance. 
Micropyle  consisting  of  a  minute  central  circle,  bordered  by  four  divergent  canals, 
surrounded  by  six  or  eight  rounded,  kite-shaped  cells,  twice  as  long  as  broad,  sur- 
rounded again  by  a  mass  of  nearly  circular,  polygonal  cells. 
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Caterpillar  at  birth,  lloiul  lnr.i;c,  consi(li;ral)ly  liigUor  llmii  broad,  bromlest  below 
the  iiiklilli',  mirrowly  and  roi^iilarly  rouiulcd  above,  with  scarcely  the  least  depression 
at  the  suture ;  trianiilc  considerably  Idpihcr  tlian  broad,  reachlui;  above  the  middle  of 
the  head ;  special  papillae,  bearing  lonj;,  delicate  liairs,  are  found  outside  of  ttie 
triangle,  on  either  side,  just  above  its  summit  and  somewhat  above  tlie  middle,  as  also 
oilier  lateral  hairs  in  the  ocellar  Held,  at  ttie  widest  point  of  tlie  head  and  less  than 
midway  between  tins  and  the  summit ;  ocelli  forming  a  curvinj;  row,  four  in  iuiinl)cr, 
equal,  equidistant;  tlurd  antcnnal  joint  half  as  long  again  as  broad,  cylindrical  but 
arcaate. 

Body  slender,  equal,  tapering  apically;  the  dorsal  tlioracic  shield  narrow,  situated 
on  tlic  anterior  portion  of  the  segment,  bearing  distant,  erect  or  forward  curving, 
tapering  liairs;  segments  of  the  body  apparently  divided  into  five  subsogments,  of 
•which  tlie  anterior  is  as  large  as  tlic  remaining  together,  and  tlie  first  of  the  smaller 
ones  a  little  larger  than  the  others ;  bristles  scarcely  tapering,  scarcely  enlarged 
apically,  erect,  about  half  as  long  as  the  segments,  arranged  in  longitudinal  rows,  tlie 
position  of  which  lias  not  been  determined,  but  some  of  the  bristles  are  anteriorly, 
some  posteriorly  placed ;  terminal  segment  with  three  pairs  of  very  long,  recurved 
bristles  at  the  middle  and  posterior  end  of  the  segment,  besides  two  pairs  anteriorly 
placed,  of  shorter,  simil.ar  bristles,  all  appai'cntly  in  the  subdorsal  series. 

Mature  caterpillar.  Head  subglobose,  well  rounded,  broadly  rounded  beneath, 
strongly  and  regularly  arched  above,  where  the  curve  is  scarcely  interrupted  by  a 
slightly  incised  suture ;  broadest  just  above  the  ocelli,  of  aliout  equal  breadth  and 
height,  depressed  below,  narrowing  very  gradually  above,  slightly  protuberant  in 
front,  below;  triangle  distinct,  the  inner  one  terminating  in  the  centre  of  the  head, 
half  as  high  again  as  broad,  regular;  ocelli  six  in  number,  five  arranged  in  a  regular, 
arcuate  curve,  the  lowest  directly  outside  the  base  of  the  antennae  or  slightly  farther 
back,  as  far  removed  from  the  fourth  as  the  fourth  from  the  second;  the  first  four 
subequidistant,  all  of  these  subequal;  the  sixth  smaller,  directly  above  the  fifth,  form- 
ing with  it  and  the  third  the  angle  of  a  rectangle. 

Body  plump,  cylindrical,  tapering  slightly  on  the  thoracic  segments  and  behind  the 
sixth  abdominal  segment;  first  thoracic  segment  with  an  obscure  tlioracic  sliield, 
deeply  and  transversely  sulcate,  not  reaching  the  spiracles  by  the  length  of  the  latter; 
followed  anteriorly  by  a  naked  space,  and  then  abruptly  descending  to  an  excessively 
short  collar;  anal  plate  of  the  last  abdomin.al  segment  broadly  rounded,  sulitruncate; 
segments  divided  very  obscurely  into  seven  subsegments ;  the  first  and  second  faintly 
separated  from  each  other,  as  well  as  the  sixth  and  seventh ;  th-e  first  and  second 
together  more  than  equalling  the  three  following  in  length;  studded  profusely  with 
excessively  minute  papillae,  bearing  equal,  short,  delicate,  erect  liairs,  forming  a  pile; 
inferior  gland  of  first  abdominal  segment  obscure,  transverse;  thoracic  legs  rather 
feeble;  abdominal  legs  not  so  stout  as  usual ;  there  is  a  central  lateral  series  of  ex- 
ceedingly minute,  crateriform  disks,  transversely  oval  in  shape,  those  of  the  second 
and  third  thoracic  segments  single,  lower  than  on  the  other  segments,  that  on  the  sec- 
ond directly  at  the  upper  edge  of  the  thoracic  callosity;  the  first  thoracic  segment  has 
also  a  pair  midway  betsveen  the  spiracle  and  the  legs,  or  a  little  nearer  tlie  latter;  a 
suprastigmatal  and  infrastigmatal  series  of  the  same,  the  former  transversely  oval, 
the  latter  circular  and  slightly  larger,  situated  as  far  behind,  as  the  suprastigmatal 
series  is  in  front  of,  the  spiracles;  and  a  lateroventral  series  of  transverse,  broad, 
oval  or  circular  disks,  as  large  as  the  spiracles,  on  the  apodal  abdominal  segments. 

Chrysalis.  The  specimen  of  A.  zabulon,  upon  which  I  had  intended  to  base  the 
description  of  the  genus  having  been  lost,  I  have  only  a  few  fragmentary  notes.  The 
free  portion  of  the  tongne  lies  close  to  the  body,  and  reaches  as  far  as  tlic  middle  of  the 
seventh  alxlominal  segment,  the  wings  as  far  as  the  middle  of  tlie  fourth  segment ;  the 
prothoracic  spiracle  is  prominent,  ovoid,  edges  slightly  raised,  transversely  furrowed. 

This  genus  of  butterflies  is  peculiar  to  eastern  North  America,  extending 
over  the  whole  of  the  United  States  lying  east   of  the  Rocky  Mountains. 
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There  are  four  or  five  species  in  the  genus  of  whicli  two  occur  in  New 
England,  but  only  one  is  common  there. 

The  butterflies  of  this  group,  very  numerous  in  individuals,  ai'c  of  small 
size,  tawny  above,  broadly  bordered  outwardly  with  dark  brown,  often 
heavily  infuscated  next  the  base,  the  fore  wings  provided  with  an  oblique 
dark  streak  at  the  tip  of  the  cell,  the  male  without  a  discal  streak.  Beneath, 
the  color  is  nearly  uniform  but  much  less  vivid,  or  the  outer  margin  shows 
the  same  band  as  above  ;  the  hind  wing  is  dark  with  a  broad,  tawny,  median 
band,  sometimes  expanding  into  a  large  spot.  There  is,  however,  one 
exception  in  the  females  of  the  common  New  England  species,  which  are 
dimorphic,  one  form  resembling  the  male  type,  the  other  more  or  less  in- 
fuscated or  melanic  throughout  and  therefore  almost  devoid    of  markings. 

The  history  of  two  or  three  of  the  species  is  known.  The  buttei-flies  are 
all  single  brooded  at  least  in  the  north. 

The  species  which  possesses  dimorphic  females  and  which  in  general 
differs  in  appearance  from  the  others,  forming  a  sub-group  apart,  winters 
either  as  a  chrysalis  or  a  mature  caterpillar,  wliile  the  others  probably 
hibernate  as  partly  grown  caterpillars.  Tlie  butterflies  fly  in  meadows  in 
the  hottest  sunshine,  and  are  strong  and  active  in  movement.  The  caterpil- 
lars are  very  slow  feeders,  live  on  grasses  and  inhabit  rude  nests  made  ljy 
fastening  together  several  blades  of  grass  generally  near  their  liase. 

The  eggs  are  nearly  hemispherical,  broad  and  large,  a  little  flattened 
above  and  of  a  greenish  white. 

The  caterpillans  just  born  are  white  with  a  large  black  head,  a  narrow 
black  shield  on  the  first  thoracic  segment,  scarcely  expanded  bristles  ar- 
ranged in  longitudinal  rows  and  two  pairs  of  very  long,  recurved,  tapering 
bristles  on  the  last  segment,  besides  four  at  the  edge  directed  backward. 
The  mature  caterpillars  are  fat,  cylindrical,  elongated  creatures  tapering 
equally  at  tiie  two  ends,  uniform  in  color,  having  a  ferruginous  head  of  no 
great  size  and  a  speckled  brownish  body. 

The  chrysalids  are  of  the  usual  form,  livid  brown,  and  covered  with  a 
whitish  bloom ,  the  tongue  reaching  the  extremity  of  the  seventh  abdominal 
segment.  The  transformations  are  undergone  in  a  vertical  nest  of  the 
larva,  or  one  similar  to  it  but  completely  closed  to  view,  and  in  this  the 
chrysalis  is  erect,  apparently  witii  no  median  girth  whatever. 


EXCURSUS  LXV.—THE  ENEMIES  OF  BUTTERFLIES. 

The  violets  died  with  tlie  day's  last  breath ; 
The  ro.ses  slept  when  the  wind  was  low ; 
What  chanced  to  the  IjutterHies  who  can  know? 

LOUISK  MOULTON. 

When  we  consider  that  the  numbers  of  butterflies  of  any  given    species 
remain  about  the  same  from  year  to  year   and   that  the    females   generally 
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lay  from  two  hundred  to  five  liundred  eggs,  it  is  plain  that  tliere  must  he  a 
vast  loss  of  life.  Certainly  uinty-nine  one-lumdredtlis  of  every  brood 
perish  before  maturity,  and  even  after  maturity  is  I'eached  a  very  consider- 
able proportion  of  the  remainder  must  come  to  an  untimely  end  within  a 
day  or  two  of  birth.  The  chief  sources  of  destruction  arc  bad  weather, 
creatures  which  seize  upon  and  devour  them,  and  parasitic  enemies  which 
place  their  young  within  their  bodies. 

More  must  be  laid  to  bad  weatlicr  than  is,  I  think,  generally  considered. 
I  have  frequently  observed  that  in  a  heavy  storm  a  very  considerable  num- 
ber of  new  born  caterpillars  have  been  washed  from  their  stations  to  the 
ground,  and  doubtless  have  perished  ;  and  although  older  caterpillars,  chrysa- 
lids  and  eggs  are  rarely  if  at  all  injured  in  this  way,  I  have  often  noticed 
the  disastrous  etiect  of  a  severe  rain  upon  the  butterflies  themselves.  It 
is  especially  true  when  the  butterflies  are  either  freshly  born  or  are  some- 
what old  and  enfeebled.  One  Saturday  just  past  the  middle  of  June  I  took 
careful  notes  of  the  butterflies  which  were  abroad,  and  on  the  following 
Wednesday  (a  two  days'  rain  entervening)  took  special  pains  to  note  the 
relative  numbers  of  the  same  species,  the  two  occasions  being  only  three 
days  apart.  Xow  while  on  the  first  day  worn  specimens  of  Phyciodes  tharos 
were  by  no  means  uncommon,  on  Wednesday  but  two  were  seen,  besides 
one  fresh  specimen,  doubtless  emerged  since  the  rain  ;  Eurymusphilodice, 
which  had  not  been  uncommon,  was  scarcely  seen  at  all ;  Heodes  hypo- 
phlaeas  was  in  a  similar  case  ;  Thorybes  pylades  was  not  one-fourth  so 
abundant  as  on  the  earlier  date ;  Thymelicus  mystic  was  seen  only  three 
or  four  times  to  some  double  that  number  previously  ;  and  of  Limochores 
taumas  only  one  or  two  seen  where  ten  or  a  dozen  had  been  observed  on 
the  previous  day  ;  Polites  peckius  was  not  one-fourth  so  abundant  as  Ijefore  ; 
whUe  Ancyloxipha  numitor  was  hardly  seen  at  all  on  Wednesday,  when  it 
had  been  plenty  enough  the  jjrevious  week.  The  only  exception  among  all 
the  buttei-flies  specially  noted  on  the  two  occasions  was  with  Cissia  eurytus, 
the  numbers  of  which  did  not  seem  to  be  at  all  affected,  and  which  perhaps 
owed  its  exemption  to  its  forest  habits,  where  it  would  be  better  protected 
from  a  storm. 

Insectivorous  animals  seem  to  be  especially  dangerous  foes  in  earliest  life, 
the  eggs  and  young  larvae  before  they  have  moulted  being  subject  to  many 
marauders  in  the  shape  of  ants,  spiders  and  crickets,  and  doubtless  also 
snails  and  slugs  ;  but  the  caterpillar  is  subject  to  attacks  from  this  source 
throughout  its  entire  though  brief  life.  At  this  caterpillar  stage  birds  are 
their  principal  external  foes.  Many  observers  in  this  country  have  re- 
corded the  contents  of  the  stomachs  of  birds  ;  some  of  these  observations, 
and  especially  those  of  Professor  Forbes,  have  been  made  and  recorded 
with  the  greatest  care  ;  but  among  a  considerable  number  of  birds  exam- 
ined by  him,  not  a  single  one  was  found  to  contain  the  caterpillars  of  but- 
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terflies  ;  otlier  insects  and  especially  the  caterpillars  of  certain  moths  which 
were  then  swarming  in  profusion  formed  the  principal  food.     Gentry  alone 
has  thought  that  he  has  obtained  proof  of  the  presence  of  a  large   number 
of  caterpillars  of  butterflies  in  the  stomachs  of  various  birds.     Birds  also, 
as  is   well   known,  attack  the   perfect  insect,  but,  while  I  have  frequently 
seen  moths  snatched  up  on  the  wing  by  birds,  I  have  never  been  so  fortu- 
nate in  all  my  exjjerience  in  the  field  as  to  see  a  single  buttei-fly  in  a  bird's 
bill  ;   and  the  number  of  instances  that  I  have  been  able  to  find  on  record 
in   the   northern  parts  of  the  north  temperate  zone   are  exceedingly   few, 
nearly  all  the  prominent  instances  that  have  been   mentioned   having  been 
taken  from  the  tropics,  where  I  have  no  doubt  the  perfect  butterflies  form 
a  not  inconsiderable  portion  of  the  food  of  many  birds.      I  have  applied  to 
sevei'al  persons  whose  investigations  of  the  contents  of  bird-stomachs  have 
been   very   extensive   and  in   all  cases  the  report  has  been  that  these  con- 
tents are  made  up  in  large  measure  of  small  Coleoptera  and  Orthoptera  and 
of  caterpillars  of  moths.     In  the  case   of  nocturnal   birds,  like  the  whip- 
jioorwill,  night  hawk  and  owls,  moths  are   frequently  taken,  but  the  very 
fact  that  these  birds  are  nocturnal  makes  it  improbable  that  they  often  ob- 
tain  butterflies  for  their  food.     Mr.    C.   J.  Maynard,    who  has  recorded 
the  contents  of  the  stomachs  of  over  three  thousand  liirds,  thinks  tliat  birds 
seldom  devour  either  butterflies  or  moths.     There  are,  however,  he  writes, 
exceptions  ;  for  instance,  the  nocturnal  birds  will   eat  the  larger  nocturnal 
moths  ;   "swallows,  that  we  should  suppose  would  devour  immense  quan- 
tities of  the  smaller  diurnal  moths  seldom  eat  them,  their  food   consisting 
almost  entirely  of  Coleoptei-a  and   Diptera."     But  butterflies  are  certainly 
sometimes  eaten  with  us,  for  several  cases  are  on  record  whei'C  capture  has 
been  seen  and  I  liave  myself  noted  one  instance  where   Euphoeades  troilus 
was  unquestionably   captured   at   no   great  distance   from   me  by   a  bird. 
Other  enemies  in  this  state  are  the  Odonata ;   "even,"  says  Edwards,  "the 
heavy  bodied,  great  winged   Papilios   cannot   escape  these   pirates  of  the 
air."     Wasps,  too,  are  their  enemies  as  the  account,  above,  of  the  capture 
of  Pieris  rapae  shows.   I  once  observed  a  bedraggled  Basilarchia  arthemis  in 
the  middle  of  August  fluttering  in  the  road  in  the  clutches  of  a  large  Vespa 
which  had  seized  the  butterfly  as  it  was  sunning   itself  in  the  path.     The 
two   struggled  together  for  some  minutes,    while   I  observed   them,  the 
crunching  of  the  wasp's  mandibles  all  the  while  audible  ;  at  last  one  front 
wing  came  ofl'at  the  base  and  at  once  was  seized  by  an  ant  that  had  been 
an  excited  witness  of  the  contest  and  carried  off'.   After  the  lapse  of  another 
minute  the  other  front  wing  was  severed.      Still   the  crunching  went   on, 
still   the   butterfly   vainly   endeavored   by  beating   its   wings  to  escape  its 
deadly  foe. 

The  third  class  of  enemies  are  the  parasitic  four-winged  and  two-winged 
flies.     Although  no  proper  attention  has  been  paid  to  these  in  our  country 
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and  tlioiifjli  tlicy  csm  rarely  lie  oI)tain('(l  othorwitic  tliaii  hv  atttMiipting  to 
rear  eggs  and  caterpillars  found  in  the  Held,  it  is  not  a  little  surprising  to 
know  that  already  nearly  one-third  of  the  butterflies  described  in  the  body 
of  this  work  are  known  to  be  attacked  by  special  hynicnopterous  parasites  ; 
and  although  many  parasites  attack  indiscriminately  a  considerable  num- 
ber of  species,  an  equal  number  of  hymenoptcrous  parasites  arc  known 
which  attack  one  caterpillar  alone.  This  docs  not  include  six  or  eight 
species  dcscril)cd  in  the  appendix,  jircsunied  or  known  to  be  hyperpara- 
sitic  ;  that  is,  to  be  parasitic  upon  the  parasite  itself.  Then  besides  these 
there  are  five  others  which  attack  exclusively  the  eggs  of  butterflies.  Some 
of  these  ichneumons  lay  a  single  egg  within  the  body  of  their  caterpillar 
host,  the  whole  of  whose  contents  are  required  to  sustain  it,  while  others  lay 
an  enormous  number,  so  that  when  they  emerge  from  the  body  of  their 
moribund  host  or  from  the  chrysalis  shell,  they  seem  to  swarm  in  incredi- 
ble numbers  ;  or  if  previous  to  this  the  body  of  the  caterpillar  be  opened^ 
it  will  seem  to  be  Cjuite  choked  up  with  the  squirming  bodies  of  the  para- 
sitic maggots.  A  caterpillar,  fair  to  all  outer  appearance,  may  be 
only  a  peripatetic  banqueting  hall  of  these  horrid  fiends.  In  many  cases 
the  caterpillar  goes  on  to  pupation  before  the  exclusion  of  the  parasite,  these 
emerging  t'rom  the  body  of  the  chrysalis.  This  is  most  frequently  the  case 
with  dipterous  parasites  which  are  also  doubtless  exceedingly  numerous^ 
In  the  present  work  tliirteen  are  described,  all  belonging  to  the  Tachinidae, 
and  they  are  known  to  attack  no  less  than  sixteen  species  of  butterflies. 

The  life,  therefore,  of  a  butterfly  is  one  of  imminent  danger  from  birth, 
nay  before  birth,  to  death,  and  this  suflSciently  accounts  for  the  extraordi- 
nary efforts  which  nature  seems  to  put  forth  to  protect  them  in  their  various 
stages  by  coloring,  by  form,  or,  in  some  cases,  by  evidently  noxious 
properties. 

Table  of  the  species  of  Atrytone,  based  on  the  mature  caterpillar. 

Head  white,  streaked  vertically  with  black;  dorsal  thoracic  shield  black logan. 

Head  uniform  dark  brown ;  dorsal  thoracic  shield  dark  fuscous zabulon. 

Table  of  species,  based  on  the  chrysalis. 

Greenish  white,  head  and  tail  black logan. 

Livid,  with  fuscous  markings zabulon. 

Table  of  species,  based  on  the  imago. 

Under  surface  of  hind  wings  almost  uniform  tawny logan. 

Under  surface  of  hind  wings  with  a  broad,  transverse,  extra-mesial  belt  of  tawny,  on  a  dark 
brown  ground zabulon. 
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ATHYTONB  LOG-AN.— The  sachem  skipper. 

Uesperia    logan    Edw.,    Proc.    ent.    soc.  Atn/lone  delaware  Edw.,  Syn.  N.  A.  hint.. 

rhilad.,  ii :  lS-19,  pi.  1,  fi.i;.  5  (1863) ;     Trans.  44  (.July,  1872). 

Amcr.  ent.  soc,  i:288  (1867).  Famphila  delaioareEdw.,  Cat.  Lep.Amer., 

Pamphila  logan  Kirb.,  Syn.  cat.  Lep.,  607  54  (1877) ;—  French,  Butt.  east.  U.  S.,  342-343 

(1S71).  (1886);— Mayn.,  Butt.  N.  Engl.,  59,  pi.  7,  figs. 

Atrytone  logan  .Scudd.,  Syst.  rev.  Amer.  90,  90a  (1886). 

butt.,  56  (April,  1872).  Pamphila   vitellius    Streek.,    Cat.    Amer. 

Isoteinon    logan  Hew.,    Cat.  coll.  diurn.  Macrolep.,  171-172  (1878). 

Lep.,  228  (1879).  '  Pupilio Abb.,  Draw.  ins.   Geo.  Brit. 

Uesperia  delaware  Edw.,  Proc.  ent.  soc.  Mus.,  vi: 90,  dgs.  130-132  (ca.  1800). 

Philad.,  ii:  19,  pi.  5,  fig.  2  (1863).  Figured  also  by  Glover,  III.  N.  A.  Lep.,  pi. 

Thymelicus  delaware  Kirb.,  Syn.  cat.  Lep.,  G,  figs.  4,  6,  ined. 

610  (1871).  [Not  Papilio  vitellius  Fabr.] 

Across  the  fields,  inconstant  as  the  air. 
The  butterfly  flits  on  her  aimless  way. 

K.  B.  Wilson.— /)i  September. 

Above  all  human  praise 

The  hands  of  Heaven  shall  raise 

A  muiiunient  of  fame, 

On  which  the  noble  name 

Of  Logan  shall  be  ti'aced, 

And  never  be  effaced. 

TwPAy.—Hesperia. 

Imago  (17:  17,  19).  Head  covered  above  with  bright,  tawny  hairs,  with  a  few 
slightly  paler  and  sometimes  a  few  Wackish  hairs  ;  within  and  without  the  antennae  a 
small  tuft  of  black  hairs ;  encircling  the  back  of  the  eyes  and  below  them  a  series  of 
whitish  straw  yellow  scales;  palpi  with  the  first  joint  whitish  straw  yellow;  second 
joint  lemon  yellow,  paler  at  base,  brighter  at  tip,  and  having,  as  viewed  from  above,  a 
fulvous  tinge ;  the  outer  half  of  the  upper  surface,  which  is  appressed  to  the  face, 
and  the  upper  portion  of  the  inner  surface  black,  and  a  line  of  a  few  scattered  black 
hairs  follows  the  front  lateral  edge ;  last  joint  black,  the  under  surface  a  little  yellow. 
Antennae  pale  lemon  yellow,  the  joints  of  the  stem  narrowly  interrupted  at  the  tips 
below  with  black,  the  upper  outer  surface  mostly,  the  joints  toward  the  club  flecked  a 
little  with  yellow  ;  club  black  above,  excepting  two  or  three  of  the  basal  joints,  whicli 
are  orange,  black  tipped;  beneath  mostly  pale  yellow,  merging  into  orange,  the  crook 
naked,  dark  castaueous,  the  apical  joint  blackish. 

Thorax  covered  above  with  bright,  tawny  hairs,  tinged  with  olivaceous,  excepting 
on  the  prothorax  and  patagia.  Beneath,  the  hairs  are  rather  pale  yellow,  tinged 
with  fulvous  toward  the  base  of  the  wings.  Femora  pale  lemon  yellow,  whitish  above ; 
tibiae  and  tarsi  pale  orange,  the  tibiae  paler  beneath ;  leaf -like  appendage  dusky ;  spurs 
pale  orange,  minutely  tipped  with  testaceous ;  spines  testaceous;  claws  reddish;  pad 
(and  paronychia)  blackish  fuscous. 

Wings  above  bright  tawny,  brighter  in  the  (J  than  in  the  ?.  Fore  wings  with  all 
the  veins,  excepting  in  the  ^  and  sometimes  in  the  $  ,the  costal  nervure  and  the  basal 
half  of  the  subcostal  nervure  before  Its  divarication,  distinctly  traced  in  blackish,  the 
median  nervure  as  far  as  its  divarication  much  more  heavily  than  the  others,  especially 
in  the  $  ,  where  the  bordering  becomes  a  patch ;  the  outer  limit  of  the  cell  Is  also 
traced  distinctly,  in  the  $  heavily,  with  a  transverse,  oblique  black  streak,  followed  in 
the  9  and  often  in  the  (J  by  a  blackish  tri.angular  cloud,  reaching  fully  half  way  to 
the  outer  blackish  bordering;  outer  margin  of  the  wing  broadly  and  pretty  uniformly 
bordered,  to  about  the  width  of  an  interspace  in  the  $ ,  to  half  as  much  more  in  the 
?,  with  blackish;  this  bordering  has  a  curved  and  not  a  creuulatc  interior  margin, 
excepting  sometimes  in  the  J  ,  and  at  the  apex  of  the  wing  curves  around  to  the  tip  of 
the  costal  nervure,  where  it  terminates  in  a  point;  below,  it  is  often  broader  iu  the   2  • 
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and  extends,  diminishiiis  in  widtli,  to  the  middle  of  the  inner  margin  ((J),  or  to  the 
base,  occupying  the  whole  of  the  inner  margin,  as  far  as  the  siil)median  nervure  (  ? ) ; 
the  extreme  outer  edge  of  the  wing  is  darker  tlian  tlie  border,  and  tlie  fringe  is  dull 
tawny,  paler  in  the  lower  fourtli,  sometimes  largely  infn.scated  in  the  upper  half  or 
three-fourths.  Hind  triiu/s  having  the  costal  margin  bordered,  as  far  as  the  subcostal 
nervure,  with  l)lackish  brown,  in  tlie  $  also  occupying  llie  upper  half  and  the  termina- 
tion of  the  cell ;  outer  margin  bordered  either  rather  narrowly,  to  less  than  half  the 
width  of  an  interspace  ((J),  or  rather  broadly  to  about  the  width  of  an  interspace  (  ? ), 
with  blackish  brown ;  a  similar  bordering  follows  the  inner  margin  as  far  as  the  sub- 
median  nervure,  but  is  rendered  inconspicuous  next  the  nervure  by  a  plentiful  supply 
of  long,  tawny  hairs;  similar  hairs  are  found  next  the  base,  where  the  wing  would 
otherwise  be  somewhat  infuscated;  the  apical  portions  of  thenervules,  and  generally 
also  the  whole  of  them,  are  delicately  traced  in  black.  Fringe  tawny,  paler  next  tlie 
anal  angle,  sometimes  faintly  cut  witli  dusky  at  tlie  tips  of  the  nervules. 

Beneath, /ore  uu'/ii/s  dull,  slightly  paler  tawny,  with  a  slight  greenish  tinge.  Inner 
border  broadly  l)ordered  with  blackish  fuliginous,  as  far  as  the  middle  of  the  cell  in 
the  basal  half  of  the  wing,  to  the  submedian  nervure  only  on  the  outer  half;  similarly 
the  lower  half  of  the  outer  border  is  sometimes  more  or  less  broadly  margined;  the 
oblique  dash  at  the  tip  of  the  cell  repeated  as  a  delicate  line.  Fringe  slightly  paler 
than  above,  but  otherwise  similar.  Hind  icings  rather  dark  greenish  yellow,  between 
the  median  and  internal  nervures  tinged  with  orange.     Fringe  much  as  above. 

Abdomen  blackish,  the  sides  heavily  clothed  with  fulvous  hairs,  which  obscure  also 
most  of  the  upper  surface,  beneath  changing  to  yellowish.  Upper  organ  of  male 
appendages  (37:11)  smaller  than  in  tlie  other  species,  and  differing  from  them  in 
being  stoutest  in  the  middle  instead  of  distally,  tapering  from  almost  the  very  base; 
it  also  arches  less  than  they,  and  the  hook  is  more  clearly  divided,  though  tlie  two 
halves  together  continue  the  regular  tapering  of  the  centrum,  and  are  pointed  at  tip 
and  slightly  hooked.  Lateral  arms  consisting  of  an  inferior  plate,  separate  from  the 
hook,  depressed,  curving  slightly  upward  and  tapering  to  a  point,  scarcely  shorter  than 
the  hook.  Clasps  a  little  more  than  half  as  long  again  as  broad,  the  lower  process 
pretty  broad  and  equal,  a  little  incurved,  directed  about  equally  upward  and  backward, 
pointed  at  the  tip  a  little  above  the  upper  level  of  the  clasp ;  upper  process  scarcely 
more  than  a  bluntly  rounded  angle  of  the  clasp. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Smallest. 

Average. 

Largest. 

Smallest.  Average. 

Largest. 

Lenffth  of  fore  win*'' 

14. 
7.15 
7.15 
4.55 

14.5 
7. 
7.4 
6. 

15  25 

la  O-T          IS  TO 

16.0 

7.5               7-         1        79! 

7.25 

hind  tibiae  and  tarsi.  . 
fore  tibiae  and  tarsi.  . 

7.5 
5. 

7.25            7.5 
4.5              5. 

7.5 
5. 

Described  from  9  (5  ,  7  ?  . 

Caterpillar.  Last  stage.  Head  oval,  oblique,  white,  smooth,  slightly  bilobed;  a 
black  band  about  top  and  sides,  a  black,  vertical  streak  on  the  middle  of  the  face,  and  a 
short  streak  of  same  color  on  either  side  this  last.  Thoracic  shield  black,  ending  in  a 
black  dot  on  either  side ;  body  fusiform,  color  bluish  white;  a  lunate  black  band  on 
penultimate  segment  and  anal  plate;  the  surface  thickly  dotted  with  minute  black 
tubercles.     Length,  25  mm.     (After  Chapman.) 

Chrysedis.  "Narrow,  greenish -white,  the  head-case  blunt,  black,  tubercled  and 
bristly,  the  last  segment  black."     (Chapman.) 

Distribution  (30:2).  This  butterfly  is  found  over  the  whole  extent  of 
the  Carolinian  fauna  from  Florida  (Chapman)  to  Texas  (Capt.  Pope)  and 
over  the  southern  half  of  the  AUeghanian  fauna.  The  northernmost  lo- 
calities from  which  it  has  been  reported  are  Albany,  N.Y.,  (Lintner), 
Lansing,    Mich.    (Edwards),    the    township   of  Ohio,    111.    (Morrison), 
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Denison,  Iowa  (Allen)  and  the  Yellowstone  region  and  Montana 
(Edwards).  Farther  south  it  has  not  been  taken  west  of  eastern  Kansas 
{Snow)  and  Nebraska  (Dodge). 

In  New  England  it  has  only  been  taken  in  a  few  localities  in  rather 
scanty  numbers — at  Holyoke  (Chase),  Amherst  and  Mount  Tom  (Dim- 
mock),  Belchertown,  Granby  and  Montague  (Sprague)  and  Springfield, 
Mass.  (Emery),  at  New  Britain,  Conn.  (Dimmock),  and  in  Rhode 
Island. 

Life  history.  In  the  north  there  is  but  a  single  generation,  but  in  the 
south  it  is  probably  double,  perhaps  triple  brooded,  and  can  hardly  winter 
there  as  a  chrysalis — rather  as  a  caterpillar.  In  the  north  it  seems  to  appear 
upon  the  wing  early  in  July,  occasionally  by  the  very  last  of  June,  and  to 
fly  until  the  middle  of  August.  Abbot  reports  the  capture  of  a  specimen 
in  Georgia  on  the  2d  August,  probably  corresponding  to  this  single  north- 
ern brood  ;  but  it  was  taken  in  consideralile  numbers  in  Apalachicola, 
Ela. ,  by  Dr.  Chapman,  as  late  as  the  1st  of  October. 

Abbot  says  it  inhabits  oak  woods  in  Georgia,  which  Judge  Chapman 
speaks  of  as  the  best  collecting  ground  in  Florida,  but  in  Iowa  Mr.  Allen 
found  it  on  the  flowers  of  Echinacea  angustifolia  D.  C,  which  grows  on 
grassy  knolls  of  the  open  prairie.  Mr.  F.  H.  Sprague  found  it  in  the  Con- 
necticut valley  alighting  in  the  roads  near  meadows  and  Jirooks  ;  according  to 
liim  it  is  "terribly  shy"  and  difficult  of  capture,  not  allowing  approach.  Dr. 
Chapman  finds  the  food  plant  of  the  caterpillar  to  be  Erianthus  alope- 
curoides  Ell. — one  of  the  Gramineae. 

Desiderata.  The  number  of  broods  of  this  insect  in  the  south,  and  its 
general  history  both  north  and  south  are  the  points  which  most  require  in- 
vestigation. We  have  no  description  of  its  earliest  stages,  nor  have  we 
any  account  of  the  flight,  postures  and  habits  of  the  imago — in  short  nearly 
every  fact  is  desirable. 

LIST  OF  ILLUSTRATIONS.-ATRYTONE  LOOAN. 

Imago.  PI.  37,  fig.  11.    Male  abdomiual  appendages. 

PI.  17,  fig.  17.    Female,  both  surfaces.  General. 

19.    Male,  half  of  upper  surface.  PI.  30,  fig.  2.    Distribution  in  North  America. 


ATUYTONK  ZAllULON  ZABULON. 


PAMPIIILIDI     ATUYTONE  ZABULOX.  1617 

ATRYTONE  ZABULON.— The  Mormon. 

[lloboinok  skipper  (Harris);  the  Jlonnjii  (SciuUier);  or;iii,,'e  uiul  Ijrowii  skipper  (Mayiuird).] 

Papilio  ogeechensis  Abb.,  Draw.  ins.  Ga.  29,  fig.  ;i;  pi.  31,  fig.  6;  pi.  F,  fig.  17,  pi.  I,  fig. 

Brit.  Mus.,  vi:  91,  figs.  ];!3-134,  ined  (ca.  1800).  1.5,  iiied. 

Hcsperiu  zabulon  Boisd.-LeC,  Li5p.  Amiir. 
sept.,  pi.  76,  figs.  6-7  (1833). 

Pamiihila   zabulon    Westw.-Hew.,    Gen.  The  syiigenic  female, 

diurn.  Lep.,  ii :  .V23  (1852) ;— Morr.,  Syii.  Lep,  Hcsperia  zabulon  Boisd.-LeC,  loc.  cit. 

N.  A.,  116  (1862) ;— Morr.,  Can.  ent..  v:  164  Hesperia  hobomok  Viavv.,  Ins.  m).  veg.,  3d 

(1873) ;— Fern.,  Butt.  Me.,  9G-97,   tigs.  33-34  ed.,  313-314,  tig.  137  (1862). 
(1884) ;— French.  Butt.  east.  U.  S.,  303-305,  figs. 

82-83  (1.S86)  ;-Mayn.,  Uutt.  N.  E.,  59-60,  pi.  7,  atrytone  zabulon  pocahontas. 

figs.  92,  92a,  92a,  92ab  (1886).  The  melanic  female. 

Atrytone  zabulon  Soudd.,  Syst.  rev.  Amer.  Hesperia  pocahontas  Scudd.,  Proc.,  Ess. 

butt.,  56  (1872);  Butt.,  1S2-1S3,  figs.  8,  30,  154  inst.,  iii:  171-172  (1863) ;— Strecker,  Lep.,  [7] 

(1881).  (1872). 

Isoteinon  zabulon  Hew.,  Cat.  coll.  diurn.  Hesperia  qriadaquina  Scudd.,  Proc.  Bost. 

Lep.,  228  (1879).  soc.  nat.  hist.,  xi :  381  (1868). 

ifes/)eriV(  Aofiomot  Morr.,  Syn.  Lep.  N.  A.,  Pamphila    quadraquina   Kirb.,  Syn.    cat. 

110  (1862)  ;—Saund.,  Can.  ent.,  i:  66  (1869);—  Lep.,  603(1871). 

Pack.,  Guide  ins.,  269-270  (1869).  Figured  also  by  Glover,  111.  N.  A.  Lep.,  pi. 

Figured  also  by  Glover,  111.  N.  A.  Lep.,  pi.  6,  fig.  15,  iued. 

Deft  wings,  each  moment  is  resigned 
Some  touch  of  day,  some  pulse  of  light, 
While  yet  in  poised,  delicious  curve. 
Ecstatic  doublings  down  the  wind. 
Light  dash  and  dip  and  sidelong  swerve. 
You  try  each  dainty  trick  of  flight. 

DOWDEN. 

Abide  me,  if  thou  darest;  for  well  I  wot 
Thou  runu'st  before  me,  shifting  every  place, 
And  darest  not  stand,  nor  look  me  in  the  face. 
"WTiere  art  thou  now  1 

Shakespeare. — Midsummer-NighPs  Dream. 

Imago  (10:8-10;  13:9).  Head  covered  with  olivaceo-tawny  hairs,  mingled  with 
fewer  black  ones;  behind  and  beneath  the  eye  are  a  few  tawny  yellow  scales,  with  a 
few  intermingled  dusky  ones  beneath ;  at  the  outer  base  of  the  antennae  a  tuft  of  black 
bristles.  Palpi  rather  pale  lemon  yellow,  becoming  paler  toward  the  base,  with  infre- 
quent, slightly  longer,  black,  bristly  hairs,  intermingled  throughout  all  the  denser  part, 
especially  conspicuous  from  above;  the  apical  joint  furnished  only  with  appressed 
black  hairs.  .Vntennae  blackish  brown  on  the  upper  outer  part  of  the  stem,  deepeuing 
into  purplish  black  on  the  thicker  portion  of  the  club  above,  elsewhere  ou  the  stem 
very  pale,  slightly  lemon  yellow,  shading  into  tawny  next  the  black,  from  which  it  Is 
separated  by  a  zigzag  line,  composed  on  each  joint  of  an  oblique  line  running  from  the 
inner  side  at  the  tip  nearly  to  the  middle  of  the  upper  surface  at  the  base;  apical  half 
of  club  pale  castaneous  beneath,  clothed  only  with  short  pile,  the  apical  joint  dusky ; 
crook  dark  brown  where  the  club  is  black.  Tongue  castaneous,  very  dark  next  the 
base,  becoming  luteous  on  apical  third. 

Thorax  covered  with  dull  olivaceo-tawny  hairs  above,  beneath  with  mingled  ruddy 
brown  and  dark  greenish  yellow  hairs;  legs  covered  with  tawny  yellow  scales,  becom- 
ing paler  on  the  tarsi,  mingled  at  the  base  of  the  femora  beneath  with  many  dark  fuli- 
ginous ones,  and  marked  along  the  middle  of  the  upper  surface  of  the  tibiae  and  tarsi 
■with  a  line  of  dusky  brown  scales,  deepening  and  widening  on  the  tarsi;  leaf -like  append- 
age of  fore  tibiae  glossy  brown;  spurs  very  pale  yellow,  minutely  tipped  with  testa- 
ceous, spines  testaceous;  claws  a  little  darker;  pad  dusky. 

»03 
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Wings  above  tawny,  broadly  bordered  with  blackish  brown.  Fore  wings  with  the 
costal  edge  brown,  the  base  of  the  wing  more  or  less  largely  obscured  by  brown  or  dusky 
scales,  extending  particularly  along  the  nervures;  iu  the  male  it  is  usually  less  deeply 
obscured  than  in  the  $  ,  and  ordinarily  extends  to  the  first  divarication  of  the  median 
nervuro,  while  in  the  $  it  often  extends,  especially  above  the  subcostal  nervure  and 
below  the  iirst  median  nervule,  uearly  halfway  to  the  outer  margin  of  the  wing;  the 
outer  dark  border  is  also  usually  l)roader  in  the  9  than  in  the  $ ,  averaging  one  and  a 
half  interspaces  in  width  in  the  <? ,  two  in  the  ?  ;  its  inner  limit,  which  is  irregularly 
creuulate,  its  convexities  in  the  interspaces,  commences  on  the  third  superior  subcostal 
nervule  just  before  its  tip,  and  crosses  three  interspaces  at  right  angles  to  the  costal 
border;  it  traverses  the  next  two  interspaces  midway  between  its  former  path  and  the 
outer  margin,  after  which  it  returns  nearly  to  its  former  direction,  continuing  uearly 
parallel  to  the  outer  border  to  the  suljmedian  nervule;  the  inner  border,  as  far  as  the 
submedian  nervure,  is  also  brown,  excepting  a  slender  streak  of  obscure  tawny  some- 
times found  extending  from  the  base  to  about  the  middle  of  the  interspace ;  iu  the  tawny 
area  thus  circumscribed  tlie  nervules  are  traced  in  brown  and  next  the  outer  l)order, 
above  the  median  area,  the  color  is  usually  paler,  making  a  series  of  little  spots,  ren- 
dered much  more  conspicuous  because,  usually  in  the  female  and  not  infrequently  in  the 
male,  the  dusky  tracings  of  the  base  of  the  superior  subcostal  nervules  become  Ijlended 
into  a  cloudy  spot,  and  the  interspaces  beyond  the  cell  are  tilled  nearly  to  the  dark  margin 
with  a  longitudinal,  oval  or  quadrate,  dusk.y  patch,  usually  less  distinct  and  sometimes 
quite  obsolete  next  the  outer  limit  of  the  cell ;  the  latter  marked  by  a  slender,  blackish 
line.  Fringe  dark  castaneous  brown,  merging  into  tawny  below  tlie  lower  median  nervule. 
Hind  icings  very  broadly  margined  with  brown,  leaving  a  central  patcli  of  tawny, 
crossed  by  the  browu  nervules  and  occupying  tlie  basal  two-thirds  of  the  lower  sub- 
costal interspace,  the  apical  half  of  the  cell,  the  subcosto-mcdian  interspace  to 
within  an  interspace's  width  of  the  border  and  the  basal  two-thirds  of  the  median 
interspaces ;  in  the  ?  it  is  often  still  further  diminished ;  the  inner  dark  border  is  en- 
livened by  a  profusion  of  long,  obscure,  tawny  hairs.  Fringe  tawny,  more  or  less 
obscured  above  the  lower  median  nervule,  and  especially  at  the  nervule  tips,  with 
duslvv. 

Beneath  :  Fore  icings  tawny  as  above,  l)ut  with  more  of  a  yellowish  tinge,  especially 
toward  the  inner  margin  ;  base  more  deeply,  but  less  extensively,  suffused  with  blackish, 
wanting  above  the  subcostal  nervure;  outer  margin  bordered  as  above  as  far  as  the 
lower  median  nervule,  below  which  it  is  largely  infringed  upon  by  the  yellowish  tawny, 
which  beclouds  it;  the  border  is  not  so  dark  as  above,  and  has  a  reddish  tinge  and  is 
besides  besprinkled  with  hoary  scales  on  its  outer  half,  through  which  the  outer  edge 
of  the  wing  is  marked  by  a  dusky  line,  with  a  dot  at  the  tip  of  the  nervules ;  the  inner 
border  is  margined  with  blackish,  usually  only  on  the  basal  half;  the  black,  trausverse, 
bent  streak  at  the  tip  of  the  cell  is  repeated  and  occasionally  the  other  darker  mark- 
ings of  the  apical  half  in  an  obscure  manner ;  the  median  nervules,  and  occasionally  the 
others,  are  faintly  traced  in  brownish.  Fringe  glossy,  rather  pale  castaneous,  shading 
into  dull  tawny  below,  often  dashed  above  with  hoary  and  cut  at  the  principal  nervure 
tips  with  a  dusky  line.  Hind  icings  dark  brown,  with  a  reddish  tinge  caused  l)y  cin- 
namoneous  scales  and  hairs  on  a  dark  brown  ground ;  next  the  outer  margin  rather 
broadly  flecked  with  hoary,  and  across  the  middle  of  the  outer  two-thirds  of  the  wing  an 
exceedingly  broad  band  of  rather  bright,  pale  greenish  yellow — in  old  specimens  quite 
pale — broadest  in  the  subcosto-median  interspace,  narrowing  a  little  only  toward  the 
costal,  but  considerably  toward  the  inner  border  where  it  barely  reaches  the  submedian 
nervure ;  its  outer  limit  crosses  the  costo-subcostal  and  subcostal  interspaces  at  more 
than  an  interspace's  distance  from  the  outer  border ;  at  the  lower  subcostal  nervule  it 
is  removed  more  than  half  the  distance  toward  the  outer  border,  half  of  which  it  re- 
covers at  the  upper  median  nervule,  from  whence  it  passes  in  a  succession  of  crenulations 
to  the  middle  of  the  outer  half  of  the  submedian  nervure;  the  band  is  here  the  width 
of  an  interspace,  and,  returning,  its  interior  margin  is  directed  toward  the  middle  median 
nervule  just  beyond  its  origin,  to  which  it  then  runs,  and  crosses  to  the  costal  margin 
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miihvay  botwecn  its  basal  beiul  and  the  tip  of  tlie  costal  nervure ;  in  tlic  basal  two- 
thirds  of  that  portion  of  the  subcosto-median  interspace  whicli  is  occupied  by  the 
band,  it  is  often  fleclied  with  tawny  and  its  interior  margin  is  generally  obscured  on  the 
upper  half  of  the  wing  by  a  mottling  of  yellowish  and  brownish,  indicated  in  some 
specimens  by  only  a  small,  round,  yellowish  spot  in  the  centre  of  the  brown  basal 
portion  of  the  coslo-suljcostal  interspace;  the  costal  margin  is  often  narrowly  and 
distantly  llecked  with  hoary,  and  tlie  inner  border  is  broadly  and  rather  feebly  flecked 
with  yellowish  hoary.  Fringe  very  dull,  brownish,  honey  yellow,  brightest  apically, 
with  a  faint,  dusky,  median  belt. 

Abdomen  above  blackish,  profusely  covered  with  tawny  and  olivaceo-tawny  hairs ; 
beneath  dark  brown,  mostly  obscured  by  abundant  gray  and  pale  brown,  elongated 
scales.  Upper  organ  of  male  appendages  (37  :  17,  18)  very  strongly  arched,  the  heaviest 
part  beyond  the  middle,  where  it  is  bulbous,  tapering  regularly  and  surmounted  in 
the  middle  by  a  tapering,  slightly  curving  tuft  of  reversed  bristles.  Hooks  clearly  dis- 
tinct, but  attingent,  short,  straight,  needle-like,  as  long  as  half  the  extreme  breadth  of 
the  centrum,  scared}'  incurved  at  the  tip ;  lateral  arms  inconspicuous,  aculiform,  lying 
beneath  the  hooks.  Clasps  a  little  less  than  twice  as  long  as  broad,  the  upper  angle 
produced  slightly  so  as  to  be  a  little  less  than  a  right  angle,  and  covering  the  lower 
appendage,  which  turns  upward  so  abruptly  that  its  lower  edge  forms  the  posterior, 
rounded  border  of  the  clasp  which  is  turned  back  inwardly,  and  bears  a  sharp,  triangu- 
lar, upturned  tooth,  smaller  and  sharper  than,  but  otherwise  similar  to,  that  which 
terminates  the  process,  just  above  the  upper  edge  of  the  clasp. 


Measurements  in  millimetres. 

MALES.                           1 

FEMALES. 

Length  of  tongue,  16.5  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

Length  of  fore  win"" 

14. 
7.4 
4.75 
7.5 

15. 

7.75 
5.25 

7.8 

16.5 

8.7 
6. 

8.75 

15.5 
7.4 
5. 
7.4 

17.25 

8.25 
5.75 
8.25 

18. 

8.5 

hind  tibiae  and  tarsi. . 
fore  tibiae  and  tarsi . . . 

5.5 
8.25 

Described  from  120  specimens,  of  which  74  3  ,  34  9  . 

Dimorphic  form.  The  dark  female,  Atrytone  zabulon  pocahontas  (10:9),  was 
first  described  as  a  distinct  species.     It  may  be  distinguished  as  follows  : — 

Head  covered  with  almost  equally  mingled  black  and  dark  tawny  hairs ;  eye  narrow- 
ly encircled  behind  with  white  scales,  which  become  yellowish  above  and  are  inter- 
rupted with  blackish  brown  ones  beneath;  palpi  as  viewed  from  above  resembling  the 
top  of  the  head,  the  last  joint  covered  with  black  hairs;  beneath,  the  palpi  have  a 
hoary  appearance,  being  made  up  of  white  scales,  mingled  more  and  more  toward  the 
tip  with  tawny  and  black  scales  and  furnished  scantily  throughout  with  long  black 
hairs.  Antennae  as  in  the  normal  type,  excepting  that  the  paler  colors  of  the  stem 
are  replaced  with  white,  which  also  interrupts  the  black  slightly  just  before  the  club. 

Thorax  covered  with  black  scales  and  long  dark  glaucous  hairs,  the  wing  covers  and 
prothorax  with  intermingled  black  and  dark  tawny  hairs;  beneath  with  mingled 
brownish  tawny,  grayish  and  dull  tawny  hairs.  Femora  covered  with  dark  silvery 
scales,  blackish  brown  on  the  under  and  inner  surface,  fringed  with  silvery  gray  and 
blackish  hairs;  tibiae  and  tarsi  dull  white,  excepting  above,  where  they  are  brown, 
mingled  with  fulvous,  the  hind  tarsi  wholly  dirty  white ;  appendages  as  in  the  normal 
form,  excepting  that  the  spurs  are  dirty  white,  luteous  tipped. 

Wings  above,  dark  chocolate  brown ;  fora  wings  with  a  transverse  series  of  four 
longitudinal,  white,  occasionally  more  or  less  deeply  tawny  spots  at  the  base  of  the 
upper  subcostal  interspaces,  the  uppermost  much  smaller  than  the  others,  often  re- 
duced to  a  mere  dot  or  obsolete  altogether,  lying  just  within  the  others,  which  are 
equal,  arranged  in  a  series  at  right  angles  to  the  costal  margin;  below  them  a  slightly 
curving  row  of  four  similarly  colored  spots,  the  lower  two  sometimes  dulled,  lying 
nearly  in  a  line  connecting  the  apex  of  the  wing  with  the  middle  of  the  inner  margin, 
the  lower  two  occupying  the  median  interspaces  much  larger  than  the  others,  sub- 
quadrate,  the  lower  the  larger,  the  upper  two  in  the  interspaces  above  square  and 
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equal  ^vhen  of  full  size,  sometimes  reduced  nearly  to  dots.  Just  before  tlie  tip  of 
the  cell  tliere  is  usually  a  doulile  spot,  the  lower  part  smaller  and  sometimes  ol)so- 
lete;  and  in  the  medio-submedian  interspace,  below  the  lower  median  spot,  there  is  a 
pale  clouding  whicli  sometimes  is  developed  to  a  double  spot,  the  lower  portion  ex- 
tending fnrtlier  toward  the  base  than  the  upper.  Fringe  brownisli  olivaceous,  witli 
dusky  lines  running  through  it,  not  so  dark  below.  Hind  win/js  with  the  markings  of 
tlie  normal  type  reproduced  with  a  greater  or  less  degree  of  faintne.ss  l^y  scattered, 
dull,  tawny  scales  on  a  brownish  base,  sliglitly  paler  than  tlie  ground  color  of  tlie 
wing.     Fringe  as  in  fore  wings. 

Beneath,  fore  loings  bi-own,  Ijlackish  toward  the  base,  tlie  middle  of  the  wing  more 
or  less  largely  sullused  with  brownish  yellow;  the  whitish  or  yellowish  spots  of  the 
upper  surface  are  repeated,  those  of  the  lowermedian  and  medio-submedian  interspaces 
usually  merged  into  a  large,  common,  irregular,  pale  patch;  above  the  middle  median 
nervule  the  outer  margin  is  besprinkled  with  pale  bluish  or  hoary  scales;  the  trans- 
verse black  streak  at  the  tip  of  the  cell  is  indistinctly  present.  Jlind  loinrjs  very 
dark,  chocolate  brown,  the  baud  of  the  normal  type  present  only  as  a  slightly  lighter 
field  often  sparsely  besprinkled  with  a  few  very  pale  blue,  elongate  scales,  such  as 
give  a  hoary  appearance  to  the  apical  half  of  the  outer  border,  beyond  the  great 
transverse  belt.  Fringe  of  both  fore  and  liind  wings  much  as  above,  but  sliglitly 
paler.     Described  from  thirty -one  specimens. 

Egg  (66:18).  Surface  of  cells  each  with  from  15-25  very  minute  punctuations; 
average  cells  measuring  .0085  by  .0127  mffi. ;  extremes  of  micropylic  canals  distant 
.004  mm.  from  each  other.  Cells  bordering  them  (69  :10)  .0047  by  .0094  mm. ;  outer 
cells  of  micropylc  from  .0113  to  .0132  nun.  in  diameter.  Color  pale  green.  Height, 
.74  mm. ;  width,  .95  mm. 

Edwards  is  altogether  mistaken  in  saying  (Can.  ent.,  xvi:110)  that  this  egg  is 
ribbed   like  a  melon. 

Caterpillar.  First  stage.  Head  (80:54)  black,  shining,  smooth,  with  p.ale  hair.s 
.08  mm.  long,  infrequent,  Inserted  in  shallow  punctures;  ocelli  and  mouth  parts  black; 
basal  joint  of  antennae  pale,  third  dusky,  last  pale;  palpi  pale  fuscous;  antennal 
bristle  apparently  arising  from  near  tip  of  dusky  joint,  .14  mm.  long.  Body  pallid, 
posteriorly  tinged  with  lemon  yellow ;  hairs  pale,  slightly  fuscous  at  tip,  not  taper- 
ing and  scarcely  swollen  at  the  tip,  vertical,  .08  mm.  long.  The  last  segment 
contains  two  pairs  of  long,  recurved,  bristly,  subdorsal  hairs  .37  mm.  long,  and  in  ad- 
dition along  the  hinder  edge  four  others,  directed  backward  but  not  nearly  so  long; 
fir.st  thoracic  segment  with  a  narrow,  black,  shining  shield,  .045  mm.  in  breadth,  situ- 
ated on  the  anterior  portion  of  the  segment,  bearing,  anterioi-ly  .at  least,  six  hairs  in  a 
row,  posteriorly  two  lateral  ones;  there  are  two  colorless  papillae,  one  above  the 
other,  in  the  middle  of  the  sides  of  the  second  and  third  thoracic  segments ;  spiracles 
concolorous;  legs  and  prolegs  white,  claws  slightly  fuscous.  Length,  2.32  mm.; 
breadth  of  head,  .57  mm. ;  of  body,  .42  mm. 

Second  stage.  Head  smoky  castaneous,  the  posterior  rim  and  ocellar  field  picoous, 
minutely  scabrous,  hairs  pale.  Mouth  parts  testaceous,  the  edge  of  the  mandibles 
black.  Body  grass  green  above,  much  paler  below,  the  last  three  or  four  segments 
tinged  al)ove  with  pale  brown ;  sprinkled  rather  profusely  with  dusky  raised  points, 
each  bearing  a  short  blackish  hair,  not  so  long  as  the  sliortest  of  the  sections  into 
which  the  segments  are  divided;  first  segment  livid;  the  thoracic  shield  brownish 
piceous;legs  and  prolegs  of  the  pale  green  color  of  the  under  surface;  spiracles 
forming  luteous,  circular  annuli;  there  is  a  pale  dorsal  stripe,  in  the  middle  of  wliich 
the  darker  dorsal  vessel  can  be  seen  In  action;  skin  very  transparent,  allowing  internal 
organs  to  be  seen.     Length,  7  mm. ;  breadth,  1  mm. ;  of  head,  .75  mm. 

Third  stage.  Head  varying  from  brownish  red  or  ferruginous  to  a  very  dark  black- 
ish green,  minutely  scabrous  ;  month  parts  dark  ferrnginons,  the  mandibles  edged  with 
black  ;  ocelli  blackish  ;  antennae  pale  reddish.  Body  mottled  in  about  equal  measure 
with  dark  grassy  green  and  pale  ilnll  yellowish,  darker  in  the  middle  of  the  body,  very 
faintly  tinged   posteriorly  with  reddish;    specked  profusely  witli  l)lack  or  blackish 
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green  clots,  each  giviii}:  rise  to  a  very  short  hair,  so  that  the  boily  appears  covered  with 
a  close,  delicate,  short,  uniform,  whitish  pile;  tlie  dorsal  shield  of  the  first  thoracic 
sejrnient  inconspicuous,  edged  narrowly  in  front  and  l)eliind  with  blackish  fuscous ; 
the  dorsal  vessel  shows  as  a  dark  green  line  ;  there  is  also  a  narrow,  pale,  lateral  line  no 
wider  than  the  dorsal  vessel,  broa<lly  liordered  with  darker  green,  sometimes  very  in- 
conspicuous; the  under  surface  of  the  body,  the  lower  portions  of  the  sides  of  the 
thoracic  segments,  the  first  thoracic  segment  in  front  of  the  shield,  and  legs  and  pro- 
legs  pale  green;  the  claws  of  the  legs  infuscated;  stigmata  pale  testaceous,  connected 
by  a  straight,  narrow,  pale,  stigmatal  line.     Length  H.5  mui. ;  breadth,  1.75  mm. 

Fourth  stage.  Head  (80:  55)  dark  ferruginous,  obscured  with  black,  especially  at 
sides  and  across  the  front ;  lower  parts  and  antennae  paler ;  mandibles  reddish ;  other 
mouth  parts,  seen  from  below,  pale  green;  ocelli  black.  Body  including  terminal 
segment  dark  green,  the  latter  with  no  blackish  spots  ;  first  tlioracic  segment  in  front 
very  pale  green;  segment  edged  posteriorly  with  a  narrow,  blackish,  transverse,  un- 
broken shield;   stigmata  ivory  white:  legs  pale  green,  claws  a  little  infuscated. 

Lost  stac/e  (77  :  22) .  Head  (80:50)  nearly  uniform  ilark  yellowish  brown  or  dull 
ferruginous,  scabrous,  with  slight  punctuations,  which  arc  fuscous  at  bottom  and  give 
rise  to  fine,  short  hairs  like  those  upon  the  body  but  longer;  the  head  is  barely  paler 
beneath,  the  collar  dark  fuscous, broken  in  the  middle;  the  ocelli  black;  mouth  parts 
of  the  color  of  the  head.  Body  yellowish  brown,  tinged  faintly,  especially  in  front, 
with  pale  reddish  roseate,  covered  profusely  with  pale  brownish  pile,  arising  from, 
minute,  blackish,  sometimes  pinkish  purple  papillae;  a  narrow,  dark  reddish  fuscous, 
dorsal  line  and  small  reddish  fuscons  spots  scattered  abundantly  over  the  body  and 
obscurely  arranged  in  Ijoth  transverse  and  longitudinal  streaks,  especially  forming  a 
pair  of  inconspicuous,  closely  appro.ximate,  lateral  lines  on  either  side;  tlie  lower 
half  of  the  sides  of  the  body  is  slightly  paler,  tinged  with  greenish ;  first  thoracic  seg- 
ment pale  anteriorly,  the  rest  pale  greenisli,  slightly  infuscated  and  posteriorly  edged 
with  a  narrow,  dark  fuscous  shield  broken  in  the  middle ;  the  last  segment  dusky  above, 
sprinkled  above  with  reddish  fuscous  and  black  dots;  spiracles  pale  testaceous  with  a 
fusco-luteous  rim ;  legs  pale  green,  tinged  with  ferruginous,  claws  slightly  dusky ;  pro- 
legs  of  the  pale  greenish  color  of  the  under  surface  of  the  body,  obscured  with  pale 
reddish  roseate.     Length,  21  mm.  ;  breadth  of  head,  3  mm.  ;  of  body,  -1.5  mm. 

Chrysalis.  Of  uniform  livid  line,  the  head  a  little  infuscated  and  the  appendages 
in  general  covered  with  a  whitisli  bloom.  The  whole  body,  excepting  the  appendages, 
covered  with  delicate,  pale  brown  hairs  of  tlie  same  length  as  those  of  the  caterpillar 
and  similar  to  them  in  closeness  and  character,  seated  on  dark  brown  specks ;  the  hairs 
at  the  anterior  extremity  are  much  longer  and  stouter  than  those  of  the  body  and  are 
collected  into  bunches  slightly  closer  than  those  on  other  parts  of  the  body,  and  situ- 
ated on  the  darker  parts,  the  lighter  being  altogether  free  of  them,  there  being  a  bunch 
at  the  interior  base  of  each  antenna,  one  on  the  darker  border  of  the  eye  and  a  few 
hairs  at  the  base  of  either  side  of  the  tongue, — the  hairs  Ijcing  all  directed  do''vn'\'\'ard 
and  forward  ;  on  the  metathorax  is  a  pair  of  small,  central,  subdorsal,  dusky  spots;  an- 
other pair  midway  between  the  middle  and  the  posterior  edge;  borders  of  eyes  and 
prothorax  dull  plumbeous ;  the  rest  of  the  prothorax  reddish  brown,  the  surface  trans- 
versely furrowed ;  free  part  of  tongue  luteous ;  spiracles  edged  with  pale  testaceous ; 
cremaster  yellowish  brown.  Both  extremities  of  the  chrysalis  are  much  covered  with, 
silky  floss  of  the  cocoon  adherent  to  tlie  hairs.     Length,  20  mm. ;  breadth,  4.75  mm. 

Distribution  (30:  3).  This  butterfly  is  found  throughout  the  whole 
extent  of  the  AUeghanian  fauna,  westward  to  the  great  plains.  It  appar- 
ently follows  the  Alleghanies  southwai'd,  for  it  is  found  in  West  Virginia 
(Edwards),  the  mountainous  parts  of  North  Carolina,  and  in  probably  the 
higher  parts  of  Georgia,  for  there  is  a  memorandum  of  a  single  specimen 
captured  in  Georgia  by  Abbot,  and  an  individual    from  the  same  state  is 
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preserved  in  the  British  Museum.  It  is  found,  however,  rather  abun- 
dantly within  the  Canadian  fauna  and,  in  most  of  the  settled  parts  of 
Canada,  is  the  commonest  of  the  Hesperidae  from  Nova  Scotia  to  Western 
Ontario.  The  northernmost  localities  from  which  it  is  known,  passing 
from  east  westward,  are  Nova  Scotia  (Jones),  Quebec  (Bowles),  Compton 
(Gosse),  Montreal  (Couper,  Caulfield),  Ottawa  (Billings,  Fletcher), 
Sudbury  (Fletcher),  Nepigon  (Fletcher,  Scudder),  and  Calgary  (Geddes). 
In  the  west  it  has  a  wider  latitudinal  extension,  from  the  last  named  point 
to  Nebraska  (Carpenter),  Kansas  (Snow),  Colorado  at  Ute  Pass  and 
Englemann's  Caiion  (Snow),  New  Mexico  (Snow),  and  Dallas,  Texas 
(Boll).  Butler  gives  it  from  Costa  Rica!,  but  certainly  by  mistaken 
identification. 

Of  course  it  is  found  throughout  New  England,  in  the  southern  parts 
of  which  it  is  exceedingly  abundant ;  it  is  even  common  in  such  northern 
and  elevated  localities  as  Williamstown,  Mass.  (Scudder),  Thornton 
(Faxon)  and  Plymouth,  N.  H.  (Scudder),  Norway  (Smith)  and  "Water- 
ville.  Me.  (Hamlin)  ;  but  there  seems  to  be  no  record  of  its  occurrence 
among  the  White  Mountiiins,  where,  however,  it  presumably  occurs. 

The  dark  form  of  the  female,  A.  z.  pocahontas,  never  quite  so  abun- 
dant as  the  normal  female,  has  a  range  of  neai'ly  equal  extent ;  specimens 
are  in  the  Museum  of  Comparative  Zoology  from  Maryland,  which  seems 
to  be  its  southern  limit,  and  it  is  reported  from  London,  Ontario  (Saun- 
ders), Ottawa  (Billings),  and  Montreal  (Couper),  but  not  from 
Quebec  or  Nova  Scotia,  nor  has  it  been  taken  in  the  northern  half  of  New 
England,  except  at  Poi-tland,  Me.  (Lyman) — or  indeed  north  of  43°  15' 
N.  Lat.  ;  apparently  it  increases  in  abundance  southwardly. 

Oviposition.  Eggs  are  laid  freely  in  confinement  on  grass.  They 
hatch  in  from  eleven  to  thirteen  days. 

Habits  and  food  of  the  caterpillar.  The  caterpillar  on  escaping 
from  the  egg  devours  first  the  micropyle  and  in  one  instance,  after  eating 
it,  the  creature  remained  four  days  longer  in  the  shell  before  making  a 
larger  hole  ;  it  is  always  a  long  while  in  making  its  exit,  for,  as  another 
instance,  may  be  mentioned  one  which,  twenty-four  hours  after  it  had  eaten 
a  hole  nearly  as  large  as  its  head,  was  still  in  the  egg  though  it  had  now 
devoured  about  two-thirds  of  it ;  another,  which  was  observed  to  have 
merely  taken  three  or  four  bites  early  one  afternoon,  on  the  next  morning 
had  only  completed  a  hole  as  large  as  its  head  ;  in  this  last  instance,  how- 
ever, every  fragment  of  shell  (or  at  least  of  the  vertical  walls)  had  dis- 
appeared in  another  hour. 

The  caterpillar  feeds  upon  common  grass,  "stationing  itself  about  the 
inside  of  the  leaves  near  the  joints,  drawing  portions  of  the  leaves  together 
with  silken  threads,  forming  a  rude  case  in  which  it  secretes  itself.  When 
placed  on  a  strong  ribbed  blade,  the  edges  of  which  it  cannot  bend,  it  spins 
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a  few  threads  from  rib  to  rib,  and  places  itself  beliind  tiie  threads"  (Saun- 
ders). This  latter  action  is  performed  by  carrying  a  thread  repeatedly 
between  the  same  points,  each  thread  being  drawn  tightly  and  made  a 
little  shorter  than  the  previous,  until  the  edges  are  brought  so  near  to- 
gether that  the  caterpillar  has  oidy  room  to  withdraw  its  head  ;  similar 
bands  are  made  at  short  intervals  ;  the  process  is  very  slow  and  is  carried 
on  without  cessation  until  completed ;  one  of  the  little  strands  is  composed 
of  twenty  or  thirty  threads.  If  at  all  disturbed,  it  at  once  makes  a  new 
nest,  which,  as  it  is  always  very  slight,  is  no  very  ditHcult  task ;  it  is  ex- 
tremely deliberate  in  all  its  movements,  remains  quietly  in  its  nest  by 
day  and  ranges  the  neighborhood  for  food  at  night ;  wlien  about  to  change 
its  skin  it  forsakes  its  nest  and  crawling  downward  conceals  itself,  generally 
head  downward,  among  the  roots  and  stems  of  the  plants  ;  it  also  inva- 
riably leaves  its  nest  to  expel  its  excrement,  being  very  cleanly  in  its 
habits  like  most  other  Hesperidae,  in  marked  contrast  to  the  caterpillars  of 
some  of  the  higher  buttei-tlies. 

Pupation.  "When  about  to  change  to  chrysalis,  the  caterpillar  con- 
structs a  nest  of  growing  grass  blades,  generally  near  the  joints,  similar 
to  its  former  habitation  ;  continuing  its  work,  however,  it  closes  up  all 
the  interstices  and  even  the  upj)er  extremity  of  the  nest  (which  previously, 
in  Ihe  vertical  nests  it  always  makes,  is  invariably  left  open)  with  a  fine  web 
of  whitish  silk  in  which  is  rather  proftisely  intermingled  minute  bunches  of 
flossy  silk  of  the  same  color — a  barrier  impenetrable  to  the  sight.  Within 
this  vertical  cocoon,  the  transformation  soon  takes  place ;  so  far  as  I  have 
seen,  no  thoracic  girt  whatever  is  constructed  and  the  crotchets  of  the  cre- 
master  are  simply  plunged  into  the  silk  at  the  bottom  of  the  cocoon. 

Life  history.  The  insect  is  single  brooded,  at  least  in  the  northern 
half  of  its  range,  passing  the  winter  sometimes  as  a  mature  caterpillar, 
sometimes  as  a  chrysalis.  The  first  butterflies  make  their  advent  in  the 
latitude  of  Boston  during  the  last  week  of  May,  usually  about  the  27th, 
but  sometimes  by  the  22nd,  in  the  White  Mountains  during  the  first  week 
of  June  ;  in  southern  New  England  it  appears  nearly  a  week  earlier  than 
about  Boston,  the  female,  even,  being  sometimes  taken  as  early  as  the  mid- 
dle of  the  month.  In  the  early  part  of  June  it  is  exceedingly  abundant, 
and  the  dark  females  usually  appear  about  this  time,  although  they  may  be 
occasionally  seen  as  early  as  the  normal  type ;  by  the  middle  of  June 
most  individuals  captured  at  large  about  Boston  will  have  abraded  wings, 
and  during  the  latter  half  of  the  month  the  insects  diminish  rapidly,  some- 
times disappearing  entirely  by  the  25th,  though  they  often  remain  on  the 
wing  until  the  end  of  the  first  week  of  July,  or  a  trifle  later. 

In  the  northern  parts  of  New  England  and  in  Canada  it  may  usually  be 
found  even  later  than  this  ;  while  on  the  other  hand  Abbot  records  the  cap- 
ture of  a  specimen  in  Georgia  as  early  as  April  26  ;  whether  this  indicates 
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a  second  brood  it  is  impossible  to  say  without  further  data  ;  but  a  rorre- 
spondoiit  mentions  the  occurvcncc  of  the  species  in  tlie  vicinity  of  Boston 
"early  in  August,"  and  Mr.  Allen  captured  a  male  in  Iowa  on  the  12th  of 
that  month,  showing  either  that  occasional  early  chrysalids  give  forth  their 
inmates  the  same  year,  or,  what  is  far  more  probable — for  the  caterpillars  are 
extremely  lazy — some  individuals  are  occasionally  greatly  belated.  To 
return  to  our  history  : — The  female  begins  to  lay  eggs  early  in  .June,  being 
busiest  al)out  the  middle  of  the  month,  and  continues  the  operation  until 
it  disappears  ;  the  egg  is  hatched  in  about  eleven  to  thirteen  days  ;  the 
caterpillar  may  be  found  througliout  July  and  August,  for  it  is  not  until 
September  that  it  is  full  grown  and  passes  into  the  chrj'salis ;  some,  in- 
deed, are  still  feeding  at  the  very  end  of  September  and  then  jiass  into 
hiiiernation  without  changing  to  chrysalis. 

Habits  of  the  butterfly.  The  butterflies  may  be  found  almost  every- 
where in  the  open  country,  apparently  preferring  meadows,  and  are  very 
fond  of  the  juices  of  flowers,  Asclepias  tnberosa  having  a  great  attraction 
for  them.     Mr.  Allen  says  "this  hesperian  occurred   in   groves"  in  Iowa. 

It  is  a  brisk,  active  flyer,  ofi^  at  a  bound  with  wave-like  starts  and  then 
alighting  as  abruptly  under  your  eye,  as  who  should  say  "Here  I  am, 
what's  up  now  ?"  It  rarely  rises  to  more  than  a  couple  of  feet  above  the 
ground,  but  goes  swaying  vigorously  up  the   road  as  you  advance  ujion  it. 

When  at  complete  rest,  the  body  is  raised  high  on  the  legs,  the  anterior 
extremity  elevated  at  an  angle  of  from  30°  to  40°  ;  all  the  wings  are  pressed 
back  to  back,  the  costal  margin  of  the  hind  wings  reaching  to  the  middle 
of  the  upper  median  interspace,  while  the  antennae  are  extended  laterally  in 
a  common  line,  the  crooks  directed  backward  and  a  little  outward  ;  when  dis- 
turbed in  this  attitude,  the  butterfly  moves  one  or  both  antennae  backward 
and  forward  enquiringly,  one  rpilte  independently  of  the  other,  through  an 
arc  of  from  30°  to  40°.  When  at  ordinary  rest,  the  wings  are  all  held 
alike,  a  little  divergent  from  the  perpendicular,  and  the  antennae,  diverging 
at  an  angle  of  about  110°,  are  slightly  deflected  from  the  plane  of  the  body. 
When  walking,  the  antennae,  seen  from  above,  are  perfectly  straight  and 
diverge  at  an  angle  of  about  135°  ;  seen  from  the  side,  they  are  nearly  on 
a  plane  with  the  body,   Init   are   a  little  curved,  the  convexity  downward. 

Desiderata.  It  would  be  well  to  direct  enquiry  toward  the  apparition 
of  the  dark  form  of  the  female  of  this  species,  to  determine  whether  it  is 
more  abundant  in  the  south  than  in  the  north  and  whether  it  usually 
appears  later  than  the  normal  form  of  the  female.  Butterflies  occurring  in 
August  should  be  examined  to  see  whether  thev  are  old  and  belated  or 
fresh  and  premature  individuals.  Has  this  any  connection  with  the  stage 
at  which  the  winter  is  passed,  and  what  is  the  rule  with  regard  to  this 
point?  The  periods  in  the  southern  part  of  its  range  may  help  on  this 
point.  Its  northwestern  distribution  needs  more  careful  study.  No  para- 
sites are  known. 
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ti9:10.    M.cropyle.  I3. 9.    Both  surfaces. 

n,  ,,  «    „,         Caterpillar.  .<J7:17,18.    Male  abdominal  appendages. 

PI.  77,  tig.22.  Mature  caterpillar.  42:7.    Neuration. 

80:  5«6.  Front  views  of  head  iu  stages  i,  59:3.    side  view  of  head  and  appendages 

"'  """  ^"  enlarged,  with  details  of  leg  structure. 

HYLEPHILA  BILLBEKG. 
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Euthymus  Seudd.,  Syst.  rev.  Amer.  butt.,  56       Pamphila  pars  Auctorum. 
(1872).  Type.— Hesperia  phylaevs  Drury. 

I  saw  him  run  after 
a  gilded  butterfly ;  and   when   he  cauirht  it,  he  let  it 
go  again ;  and  after  it  again ;  and   over   and  over  he 
comes,  and  up  ajjaia;  catched  it  .again:  or  whether 
X  his  fall  enraged  him,  or  how  'twas,  he  did  so  set  his 

teeth,  and  tear  it;    O,  I  warrant,  how   he    mam- 
mocked it ! 

Shakespeare.— CorjoZoJiMs. 

Imago  (59:1).     Head  large,  heavily  clothed  with  moderately  long  hairs  arranged 
obscurely  iu  transverse  masses:  outside  of  the  antennae  a  slightly  spreading,  appressed 
bunch  of  arcuate  bristles,  the  lowest  the  longest,   but  not  extending  over  more  than 
one-fourth  the  contour  of  the  eye.     Front  protuberant  and  bnllate,  ridged  transversely 
below  the  middle  throughout  nearly  the  entire  breadth,  and  so  as  to  surpass  greatly 
the  front  of  the  eyes ;  above  the  ridge  it  is  slightly  tumid ;  below  the  ridge,  the  slope 
is  a  little  ridged  again  across  the  middle ;  the  whole  piece  is  much  more  than  twice  as 
broad  as  long,  its  inferior  margin  broadly  and  regularly  rounded,  reaching  to  the  outer 
front  edge  of  the  antennae,  separated  from  the  vertex  by  a  transverse,  very  slightly 
arcuate,  shallow  sulcation,  its  convexity  forward,  terminating  on  either  side  at  the 
middle  of  the  antennae.     Vertex  slightly  tumid  longitudinally,  scarcely  tumid  trans- 
versely, barely  surpassing  the  eyes  on  the  anterior,  barely  surpassed  by  the  eyes  on 
the  posterior  half,  of  the  same  length  as  the  front,  separated   from  the  occiput    by  a 
slightly  impressed,  brace-shaped  line;  the  latter  deeply  sulcated  in  the  middle  longi- 
tudinally.    Eyes  large,  full,  fullest  in  advance  of  the  middle,  nearly  circular,  naked. 
Antennae    inserted   with  their  hinder  edges  in  the    middle   of    the  space  included 
between   the  transverse  ridge  of  the   front  and   the  back  of  the  head,  their  inte- 
rior edges  separated  by  fully  three  times  the  diameter  of  the  basal  joints,  the  whole 
antenna  plainly  shorter  than  the  abdomen,  composed  of  thirty-two  joints,  of  which 
sixteen  form  the  club,  which  is  less  than  one-third  the  length  of  the  stalk,  the  crook 
consisting  of  but  a  single,  minute,  conical  joint,  half  as   long   again  as  bro.ad  and 
less  than   one-third  the  length  of  the  middle  joints  of  the  stalk;  the  club  is   stout 
oval,  much    more  arched  above  than   below,    fully   three  times  as  long  as  broad, 
largest  from  the  fifth  to  the  eleventh  joints,  but  increasing  gr.adn,ally  in  size  from  the 
base,  and  abruptly  and  broadly  rounded  at  the  tip.     Middle  joints  of  the  stalk  a  little 
more  than  twice  as  long  as  broad,  the  third  joint  fully   six  times  as  long  as  broad. 
Palpi  pretty  short  and  very  stout,  the  length  not  more  than  one  and  one-half  times  the 
diameter  of  the  eye,  clothed  very  compactly  with  a  mass  of  long  scales,  beyond  which 
the  slender  apical  joint,  clothed  only  with   recumbent  scales,    projects  rather  con- 
spicuously; basal  joint  small,   bulbous,  subpyriform,  about  as  long  as  broad;  middle 
joint  very  tumid,  ovate,  broadly  and  equally  rounded  at  either  extremity,  nearly  or 
quite  straight,  broader  than  the  basal  joint  and  nearly  twice  as  long  as  broad;  apical 
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joint  slender,  elonsate,  conical,  bluntly  pointed  at  tip,  straight  and  at  the  base  about 
oue-eightli  as  broad  as  the  middle  joint  and  one-fourth  as  broad  as  long. 

rrotlioracic  lobes  not  very  large,  appressed,  laminate:  viewed  from  the  front  tri- 
angular, each  side  a  little  convex,  the  upper  outer  side  longest,  inner  side  shortest,  its 
extreme  length  nearly  half  as  great  again  as  its  breadth  and  about  three-fourths  the 
shorter  diameter  of  the  eye.  Patagia  much  slenderer  than  in  the  preceding  genera, 
scarcely  broader  at  base  than  the  length  of  the  protlioracic  lobes,  the  posterior  lobe 
less  than  half  as  broad  as  the  base,  more  than  lialf  as  long  again,  nearly  four  times  as 
long  as  broad,  straight,  equal  on  the  basal  half,  the  apical  half  tapering  a  little  to  a 
rounded  tip,  the  whole  nearly  as  long  as  the  breadth  of  the  unusually  broad  head. 

Fore  wing  (42  :  G)  twice  as  long  as  broad ;  the  lower  outer  angle  falling  directly  be- 
neath the  middle  of  the  wing;  costal  margin  scarcely  convex  at  base,  beyond  nearly 
straight ;  outer  margin  well  and  regularly  rounded  with  slight  indication  of  an  excision 
at  the  first  median  nervule.  Costal  nervure  terminating  in  the  middle  of  the  wing; 
subcostal  nervure  approximated  to  the  costal  margin,  its  nervules  originating  at  longer 
distances  apart  than  usual ;  the  second  arising  before  the  middle  of  the  wing ;  cell  two- 
thirds  the  length  of  the  wing,  exceedingly  slender,  subequal  in  the  distal  two-thirds; 
the  first  median  nervule  arising  midway  between  the  base  and  the  second,  the  second 
in  the  middle  of  the  wing;  internal  nervure  straight,  sliort. 

Hind  wing  of  equal  length  and  breadth ;  the  costal  margin  beyond  the  strong  basal 
lobe  straight ;  outer  margin  between  the  costal  and  lowest  median  nervule  strongly 
and  regularly  rounded;  between  the  lower  median  and  the  internal  as  strongly  rounded, 
forming  a  distinct  lobe,  its  highest  point  below  the  tip  of  the  submedian.  Subcostal 
nervure  forking  much  before  the  median ;  the  median  at  a  little  beyond  the  basal  third. 

Discal  stigma  of  male  consisting  of  an  oblique  straight  streak  of  dead  black,  closely 
compacted,  erect  scales  crossing  the  base  of  the  median  interspaces,  closely  overhung  in 
front  by  arching  fulvous  scales,  except  at  extreme  base,  and  followed  below  by  a 
narrow  area  of  erect,  loosely  compacted,  changeable  scales.  The  scales  consist  of 
jointed  threads  in  the  heart  of  the  stigma,  the  joints  unusually  short,  accompanied  by 
subspatulate  rod-like  scales. 

Legs  2,  3,  1 ;  femora  and  tibiae  clothed  as  in  Atrytone,  the  superior  tibial  spines  a 
little  more  conspicuous.  Femora  2,  1,  3;  tibiae  2,  3  1 ;  tarsi  2,  3,  1.  Fore  and  hind  fe- 
mora two-thirds  the  length  of  the  middle  femora.  Fore  tibiae  more  than  two-thirds  the 
length  of  the  fore  femora,  which  are  a  little  shorter  than  the  hind  tibiae,  these  scarcely 
shorter  than  the  middle  pair.  Leaf-like  appendage  of  fore  tibiae  lanceolate,  a  little 
curved,  more  than  four  times  as  long  as  broad,  pointed,  but  tapering  only  toward  the  tip, 
originating  in  the  middle  of  the  outer  four-fifths  of  the  joint  and  not  surpassing  its  tip ; 
other  tibiae  furnished  .at  the  apex  with  a  pair  of  very  long  .and  slender,  tapering,  unequal 
spurs  and  the  hind  pair  with  a  similar  shorter  p.air  in  the  middle  of  the  .apical  two- 
thirds  of  the  tibia;  the  middle  and  hind  tibiae  .are  also  furnished  along  the  outer  edge 
of  the  under  surface,  on  which  the  spurs  are  shorter,  with  a  row  of  infrequent  very 
long  and  slender  spines.  Tarsal  joints,  1,  2,  3,  4,  5,  the  penultimate  possibly  shorter 
than  the  terminal  on  the  fore  legs ;  fore  tarsi  more  than  two-thirds  as  long  as  the 
others,  of  the  same  length  as  the  middle  femora,  all  with  a  triple  series  of  pretty  long 
and  slender  spines  beue.ath,  the  apical  ones  of  each  joint  considerably  longer  than  the 
others,  excepting  on  the  fore  legs;  basal  joint  as  long  as  the  second,  third  and  fourth 
together,  the  second  fully  half  as  long  as  the  first.  Claws  pretty  small,  slender, 
tapering,  pretty  strongly  and  regularly  arcuate,  finely  pointed.  Pad  pretty  large, 
cordiform  ;  p.aronychia  broad,  ensiform,  twice  as  long  as  broad,  reaching  nearly  to  the 
tip  of  the  claws,  compressed,  laminate. 

Abdominal  appendages:  Upper  organ,  large,  broad,  depressed,  lamiuiite,  broadly 
arched;  centrum  and  hook  nearly  similar  and  equal,  the  latter  tapering,  simijle,  blunt, 
extending  beyond  the  clasps.  Clasps  rather  small,  triangul.ar,  broad  at  base,  taper- 
ing, the  tip  bifid  above. 

Although  consisting  of  but  a  single  species,  this  genus  is  widely  spread, 
extending  from  Virginia  to  Buenos  Ayres.    As  will  be  seen  below,  it  prop- 
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erly  U-Imigft  tiirtlii'r  .-ioutli  iliati  Niw  Ku^'liiiiil.  Init  Iuih  \)rvi\  taken  near  iti 
soutluTii  l)onU'r(t. 

The  l)utterfly  is  of  itiiinll  i>i/A\  tlic  inulc  prox  iiloil  with  n  hnriir  ilimiil 
strenk.  The  wiii^s  an-  tawny,  ahuvo  ihiNlnMl  l.>ii::ritiiihiiiillv.  ami  cHin'cially 
near  the  oiitt-r  Itonli-r,  witii  ihirk  hrown,  iho  t'l-niaK-  rto  much  inon;  lieavily 
than  tlie  ninlc  ns  to  torni  n  connected  border  to  the  wings,  nn<l  to  give  it 
rather  tl>e  appearance  of  a  dark  ItufterHy  dashed  and  npotted  with  tawny- 
Beneatli  thi>y  are  paU'r,  witii  two  ilistant  rows  ot"  dark  (hits  on  the  outer 
lialt' ot"  tiie  wings,  indii-ating  tiie  honhTs   of  an  irrcgidnr,  transverHo  l>and. 

The  insect  is  nt  least  doul)h'  liroodeil,  hut  iiow  it  winters  is  (luite  uncer- 
tain.    The  hirvn  feeds  on  Panicuui. 


EXCl'JiSUS   LXVI.—SEASONAL    DIMORI'HLSM. 

Tluiu  >|>aik  of  life,  that  wavcnt  wln^s  of  r.jIiI! 
Tlu>ii  >i>iigli"s«  wiuuUtim'  mill  tlii'  sonnfui  liirils, 
Willi  iiatun-'-*  ■siiTdH  ill  tliy  (Intu  iinrolli'ij 
Tbrouijb  iiDrneoiis  ciplicr.  iia'"!  tlie  rcucb  of  words, 

Yi't  iji'nr  to  rvorv  riiitJ 

III  )ilni\  pursuit  Im>kuiI(^<I< 
Livill^;  iiis  iiiispoilnl  ilays  nii>l  Mowers  and  tloolis  and  herds. 
Tboii  wiiiirod  liloMsoiiiI  llliornlc.l  lliiiifj! 
Wlial  si'crt'l  til'  liiiid*  tln'i'  to  otlicr  llowcis 
Sllll  Ill-Ill  williiii  tlio  i;ai<toii's  fosti'rlii^'? 
Will  tliry.  too,  soar  with  tUe  coiupli'ted  hours, 

Takr  lli;;lit  ami  lie  like  tbec 

Iinnoralily  fri-e, 
HoMrlii!;  at  will  o'er  tbiir  parental  liowcrs? 
Or  is  thy  lustre  drawn  from  henvenlv  hues, 
A  suiiiptuou-  driftiiii;  frau'iin-iit  of  iLe  >ky 
CaU'.'ht  w  hen  the  sunset  its  last  i;lain-e  iinliues 
With  sudden  splendor;  and  the  treetops  high 

Grasp  that  swift  lilazoiiry. 

Then  lend  those  tints  to  thee — 
On  thee  to  float  a  few  short  hours,  and  die? 
Birds  have  their  nests;  tliev  rear  their  e;u;er  young 
And  Ilit  on  errands  all  tin'  livelong  day; 
Eai'b  lieldniouse  keeps  the  homestead  whence  It  sprung; 
But  thou  art  nature's  fieeman;-  free  to  stray 

I'nfetlereil  ihroui;h  the  wood, 

Seekini;  thine  airv  food 
The  sweetness  spieeif  on  every  blossomed  spray. 
The  kcanieii  one  wide  baiu^uet  s|ircads  for  tbec 
O  daintiest  reveller  of  the jovous earth! 
One  drop  of  honey  !;ives  satiety, 
A  seeonil  draiii,'bt' would  ilrun'thcc  past  all  mirth. 

Thy  feast  noorify  shows, 

Thy  calm  eyes  never  elosc, 
Thou  siilicrest  sprite  to  which  the  sun  gives  birth  I 
And  yet  the  soul  of  man  upon  thy  wings 
Forever  soars  in  aspirallon  ;  thou 
His  emblem  of  the  new  career  that  springs 
When  death's  arrest  bills  all  his  spirit  bow. 

He  seeks  his  hope  in  thee 

Of  immortality. 
SynitKil  of  life  I  me  with  such  faith  endow, 

T.  W.  HiooiNsoN,— Orfe  to  a  Butterlfj/. 

Is  an  earlv  excursus  in  thi-i  work,  the  general  stihject  of  dimorphism 
waa  discu83e<l,  without  reference  to  that  form  of  it  which  is  termed 
seasonal,  in  which  the  phenomenon  only  appears  on  comparing  individ- 
uals  of  different    broods   of  the   same  year.      It  may.  however,   he  <|ue8- 
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tioned  wlictlier  seasonal  diniorpliisin  should  not  have  been  discussed  first, 
and  wlietlier  it  may  not  be  tlie  primal  form  of  dimorphism  in  general, 
for  I  believe  there  is  not  a  single  instance  in  our  fauna  where  dimorphism  of 
any  kind  (excepting  antigenic)  occurs  in  a  monogoneutic  butterfly. 

But  however  this  may  be,  we  have  in  not  a  few  of  our  butterflies  in- 
stances of  seasonal  dimorphism  ;  indeed  the  successive  broods  of  the  same 
b Litterfly  which  appear  in  a  single  season  almost  always  differ  from  each 
other  ;  often  so  incredibly  as  to  be  mistaken  for  distinct  species. 

The  imported  cabbage  butterfly  is  a  case  in  point ;  tiie  spring  butter- 
flies are  smaller  and  of  a  duller  white  than  the  later  broods,  with  broader 
black  markings  on  the  middle  and  tip  of  the  wing,  and  the  base  sprinkled 
with  black  atoms,  which  are  almost  entirely  wanting  in  the  other  broods  ; 
beneath,  where  the  markings  in  this  genus  are  most  conspicuous  and 
varied,  there  is  a  powdery  streak  of  black  scales  along  the  middle  of  the 
hind  wings,  which,  in  the  later  broods,  is  much  less  conspicuous. 

A  somewhat  similar  distinction  occurs  in  its  near  ally,  the  Gray-veined 
White.  Tlie  summer  brood  of  this  species  is  almost  pure  white,  while  the 
spring  brood,  besides  being  smaller,  has  the  under  sui'face  of  the  hind 
wings  and  of  the  tip  of  the  fore  wings  heavily  washed  with  yellow,  and  all 
the  veins  in  the  same  area  broadly  sprinkled  with  dark  scales.  Moreover, 
in  all  the  whites,  the  hind  wings  of  the  second  generation  are  longer  than 
those  of  the  first. 

In  the  American  Copper,  spring  individuals  are  of  a  more  fiery  red,  and 
the  orange  band  of  the  under  surface  of  the  hind  wings  is  broader  ;  while 
in  later  broods  the  markings  are  less  vivid  and  less  distinctly  marked,  and 
there  is  a  longer  tooth  on  the  margin  of  the  hind  wings. 

In  our  Pearl  Crescent,  according  to  the  discovei'ies  of  Mr.  Edwards,  the 
spring  type  (which  he  formerly  considered  a  species  distinct  from  the 
summer  type,  but  wliich  he  has  since  bred  from  the  latter)  is  characterized 
by  the  purple  or  pearly  hue  of  the  under  surface  of  the  hind  wings,  and  by 
heavier  markings  on  the  same  wings  ;  especially  by  the  presence  of  great 
patches  of  ferruginous  or  dusky  color  at  the  outer  margin  ;  markings  which 
usually  are  only  indicated  in  the  summer  broods,  wliere  the  color  is  deli- 
cately traced  with  feiTuginous  lines ;  in  the  spring  butterflies  the  black 
markings  of  the  upper  surface  are  also  heavier  and  more  diflTuse  than  in  the 
later  broods. 

A  further  instance,  perhaps  the  most  striking  that  we  have,  is  in  the 
often  quoted  case  of  Iphiclides  ajax,  whose  changes  have  been  so  thoroughly 
worked  out  by  Mr.  Edwards.  Here  each  form  appears  at  a  different 
season  of  the  year ;  marcellus  is  the  early  spring  type,  telamonides  the 
late  spring,  and  ajax  the  summer  and  autumn  type.  Nearly  all  the  butter- 
flies which,  in  West  Virginia,  emerge  from  the  chrysalis  before  the  middle 
of  April  are  marcellus;  between  that  and  the  end  of  May,    telamonides; 
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after  tliis  ajux.  The  first  two,  liowever,  do  not  represent  distinct  broods  ; 
for  tclanionides  is  not  tlie  direct  conseasonal  produce  of  marcellus,  but  both 
are  made  up  of  butterflies  which  have  wintered  as  ciirysalids,  those  which 
disclose  their  inmates  earliest  prodiieiujr  niarcelhis,  tiie  others  tchmionidcs ; 
wliile  all  buttertlies  produced  from  eggs  of  tlie  same  season,  and  there  are 
several  successive  broods,  belong  to  ajax.  These  forms  differ  in  the  length 
of  the  long  tails  upon  the  hind  wings,  in  the  clothing  of  the  front  of  the 
head,  in  the  extent  of  the  blood-red  spots  upon  the  hind  wings  and  in  other 
markings,  and  before  their  relation  was  known  were  regarded  by  all 
naturalists  as  distinct  species. 

So,  too,  we  have  an  admiralile  example  in  Cvaniris  pseudargiolus.  In 
New  England,  there  first  appears  a  blue  butterfly,  in  which  the  spots  of  the 
under  surface  are  very  large  and  often  blended  into  great  patches.  Later 
on,  comes  what  is  apparently  another  species,  in  which  the  spots  of  the 
under  surface,  still  tolerably  large  and  distinct,  are  never  blended ;  and 
finally  a  third  in  which  all  the  markings  are  very  feeble  and  faint;  so  too, 
as  the  season  advances  the  females  grow  paler  and  paler. 

These  forms  of  seasonal  dimorphism  and  polymorphism  have  attracted  the 
greatest  attention  of  naturalists,  and  an  explanation  has  long  been  sought  of 
the  causes  which  have  induced  them.  Numerous  experiments  have  been 
made  which  have  brought  to  light  the  great  probability  that  in  some  way 
the  retardation  of  development  through  cold  has  had  much  to  do  with 
these  changes.  The  argument  in  favor  of  this  view  is  very  much  strength- 
ened when  we  recall  the  fact  stated  at  the  outset,  a  fact  which  does  not 
seem  to  have  been  j^articularly  noted,  that,  although  seasonal  dimorphism 
appears  between  the  earliest  and  later  broods  of  the  season  without  always 
affecting  all  the  members  of  each,  and  although  it  appears  to  be  wholly  in- 
dependent of  whether  the  winter  is  passed  in  the  imago,  the  chrysalis  or  the 
larval  stage,  it  is  nevertheless  true  that  no  case  of  any  kind  of  dimorphism 
which  affects  alike  both  sexes  has  yet  been  noted,  in  which  the  species  is  single 
brooded.  In  support  of  this  statement  no  instance  in  our  own  country  can 
be  more  striking  than  that  of  Polygonia,  all  the  species  which  are  double 
brooded  showing  this  form  of  dimorphism  between  the  two  bi'oods,  while 
no  sign  of  the  same  appears  in  the  sjiecies  of  which  there  is  a  single  brood 
in  the  course  of  the  year. 

There  would  seem  therefore,  to  be  ground  for  believing  that  temperature 
has  much  or  aU  to  do  with  seasonal  dimorphism  ;  and  the  manufactm'e,  so  to 
speak,  of  the  spring  type  from  chrysalids  which  should  normally  produce 
the  summer  type  (by  the  artificial  application  of  cold)  lends  strength  to  this 
supposition,  at  least  as  regards  seasonal  dimorphism  in  the  temperate 
zones,  where  the  contrasts  of  temperature  are  great.  And  on  this  account 
Pryer  and  some  others  have  chosen  to  denominate  the  resulting  varieties 
as  "temperature  forms." 
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But  tlio  same  phenomenon  appears  in  tlie  tropics,  where  there  are  no 
such  extreme  excesses  of  temperature  ;  tlius  Semper  tells  us  that  the  l)roods 
of  Manila  butterflies  appearing  between  December  and  March  are  light  col- 
ored and  those  from  June  to  iSeptember  are  dark  colored.  Several  vears  ago 
do  Niceville  of  Calcutta  sent  for  exhibition  to  the  Entomological  society  of 
London  several  series  of  Indian  butterflies,  wliich  had  been  universally  re- 
garded as  distinct  species,  I)ut  which  closely  resembled  one  another,  ex- 
cepting that  the  conspicuous  ocellated  spots  of  the  imder  surface  of  the 
wings  of  certain  kinds  known  only  in  the  rainy  season  were  replaced  in 
other  kinds  which  fly  only  in  the  dry  season  by  more  uniform,  paler,  and 
leaf-like  markings,  in  which  the  ocelli  are  obsolete.  He  regarded  these 
as  probable  instances  of  seasonal  dimorphism, — a  view  which  was  vigo- 
rously combated  by  some  of  the  members  present  at  the  exhibition.  But 
he  has  since  jjroved  his  right  to  the  belief  in  sevei'al  eases,  having  raised 
one  series  of  forms  from  eggs  of  the  other ;  de  Niceville  believes  that 
the  obliteration  of  the  ocelli  is  "an  advantage  to  the  insects  during  the 
cold  and  hot  seasons,  as  at  those  times  the  vegetation  is  much  more  scanty 
and  dried  up,  the  insects  live  chiefly  among  the  grass,  and  would  conse- 
quently be  easily  seen  were  they  not  inconspicuously  colored  and  marked ; 
while  in  the  rains,  the  vegetation  being  then  very  dense,  they  can  hide 
themselves,  and  their  conspicuous  livery  is  no  bar  to  their  safety."  The 
species  in  which  the  seasonal  dimorphism  was  proved  were  all  Satyriuae, 
but  de  Niceville  adds  that  he  could  indicate  "many  dozens  of  Indian  spe- 
cies" in  wliich  he  believes  seasonal  dimorphism  occurs,  "including  nearly 
every  family  into  which  butterflies  have  been  divided,"  but  he  "might 
again  be  accused  of  'guessing.' "  These  facts  show  that  we  have  still  a 
great  deal  to  learn  about  seasonal  dimorphism  before  we  can  speak  con- 
fidently of  its  cause. 


HYLEPHILA  PHYLAEUS.— The   fiery  skipper. 

[The  IjorJeieJ  skipper  (Ilaworth) ;  the  great  headed  skipper  (Steplieus).] 

ifesjieria  j)/i!//oe!(s  Drury,  III.  uat.  hist.,  i:  Isoteinon  phylaeus  Hew.,  Cat.  coll.  diiu-ii. 

2.5-26,  pi.    13,  fli,'S.  4-5  (1770);— God.,  Eucycl.  Lep.,  227  (1879). 

nieth.,   ix:  723,  767-7t)S  (1811));— Boisd.-LeC,  Papilio  phareHsPauz^Dnn.  A.hhM.,b9-(}0, 

L6p.  Aiii^r.  sept.,  pi. 78  (1883) ;— Burm.,  Descr.  pi.  l.'J,  figs.  4-5  (1785). 

phys.  Rf p.  Arg.,  v :  248-249  (1878).  Papifio  colon  Fahr.,  syst.  ent.,  531  (1775)  ;— 

iliilephila  phylaeiis  Billb.,  Enum.  ius.,  81  Abb.,  Draw.  in.s.  Ga.  Brit.  Mus.,  vi:  92,  figs. 

(1820).  135-137(0.1.1800). 

Pamphila  phyloetis    We.stw.-Hew.,   Geu.  iJes/iWia  co^on  Fabr.,  Entom.  syst.,  iii :  327 

diurn.  Lep.,  ii :  .522  (1852) ;— Butl.,  Cat.  Fabr.  (1793). 

Lep.,  276-277  (18G9);—Cbapm.,  Can.  ent.,  xi :  Ilesperiavitellins  Fahr.,  Entom.  syst.,  iii: 

190  (1879) ;— Guiidl.,  Eut.  Cub.,  i :  1,50-151  (1881) ;  327  (1793). 

—French,  Butt.  east.  U.  S.,  313-314  (1886).  Papilio  vUellivs  Haw.,  Trans,  ent.    soc. 

£?(J/i?/m!«S7)/i!/teeMsScudd.,Syst.rev.Amer.  Lond.,  i:  334  (1812). 

butt.,  56  (1872).  Phemiades  angias    Hubu.,    Zutr.    exot. 
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sehmett..  ii:  liVU,  tigs.  2-27-228  (1822).  Figured  also  by  Glover,  111.  X.  A.  Lcp.,  pi. 

Patiiphila  ^Hce7l/lf(/»s  Ptepb.,  111.  Hrlt.cnt.,  B,  tig.  18  (2  figs.) ;  pi.  F,  figs.  26,  27;  pi.  N,  li:;. 

Hnust.,  i:  102-103.  pi.  10,  tigs.  1-2  (IK;^);—  1,  iiieil. 

Huiupb.-Wesl..  Brit.  Imtt.,  120-127,  pi.  40,  flgs.  Not  Papilio  bucepbalus  Wood. 
1-3  (1841). 

Xiiii  llattcrt  cr  zu  ro.<eii 
Von  roscii  zu  iliii  ncsseln 
Von  ncsscln  zu  di-n  liiiunien 
Vou  bitumen  zu  der  erde 
Uiid  bleibet  nirgends  sitzen. 

Denis. 

Imago  (17  :  10,  13).  Head  covered  above  with  pale  tawny  liairs,  sometimes  with  a 
few  blackish  ones  interniinged  with  thoni,  but  inconspicuously;  even  the  tufts  on  the 
inner  and  outer  side  of  the  base  of  the  antennae  are  composed  of  tawny  hairs,  more  or 
less  dusky  on  a  front  view ;  scales  below  and  encircling;  the  back  of  the  eye  white, 
tinged  with  yellow,  becoming  tawny  above;  palpi  yellowish,  pale  at  base,  growing 
pale  tawny  toward  the  tip.  a  single  series  of  black  bristles  down  the  outer  front  edge 
of  the  middle  joint ;  the  upper  surface  of  the  apical  joint  blackish.  Antennae  black 
above  throughout,  excepting  the  crook  of  the  club;  beneath  pale  buH'  throughout,  ex- 
cepting beyond  the  middle  of  the  club,  wliich  with  the  crook  is  naked  and  dusky  orange. 
Tongue  black,  tinged  in  apical  half  with  castaneous. 

Thorax  covered  above  with  pale  tawny  hairs,  having  a  slight  greenish  tinge,  and 
posteriorly  dulled  with  dusky  tints ;  beneath  pale,  dirty  buff.  Legs  buff-colored,  femora 
with  a  dusky  stripe  on  inside,  a  dusky  tip ;  tibiae  paler  beneath ;  tarsi  growing  slightly 
darker  toward  the  tip ;  leaf-like  appendage  of  fore  tibiae  pale  yellowish  brown  ;  spurs 
buff,  tipped  with  reddish;  spines  reddish  luteous ;  claws  the  same ;  pad  dusky. 

WiuKs  above  pale  tawny.  The  fore  wings  have  a  peculiar  dark  brown  bordering  to 
the  outer  margin,  consisting  of  a  series  of  triangular  patches  (below)  or  longitudinal 
dashes  (above)  in  each  interspace,  seated  on  the  border  and  united  only  nest  the  bor- 
der; in  some  specimens  they  are  wholly  independent  in  the  upper  half  of  the  wing,  and 
in  the  ?  they  are  more  largely  connected  than  in  the  $  ;  their  interior  limits  follow  a 
regular  curve  from  the  middle  of  the  outer  two-tifths  of  the  costal  border  to  the  mid- 
dle of  the  outer  two-thirds  ( ^ )  or  four-fifths  (?)  of  the  inner  border,  excepting,  how- 
ever, in  the  interspaces  beyond  the  tip  of  the  cell,  where  they  suddenly  retreat  toward 
the  border  making  the  spots  no  longer  than  broad;  the  veins  closing  the  extremity  of 
the  cell  are  rather  broadly  flecked  with  dark  brown,  which  scarcely  reaches  the  median 
nervules,  but  is  accompanied  by  and  connected  with  a  long  longitudinal  dash  in  the 
upper  of  the  two  interspaces  beyond,  reaching  more  than  halfway  to  the  border,  and  by  a 
similar,  also  (generally)  connected  dash  in  the  Iowit  of  the  two  interspaces,  often  as 
long  as  the  upper,  and  then  forming  with  it  and  the  mark  on  the  apex  of  the  cell  a  single 
oblong  patch,  usually  a  little  shorter  but  still  connected,  sometimes  much  shorter  and 
detached ;  it  is  heavier  in  the  $  than  in  the  $ ,  and  is  there  connected  at  its  tip  above 
with  the  black  bordering,  and  on  its  basal  half  above  with  a  dark  patch  which  runs  to 
the  costal  margin,  enclosing  a  small,  circular,  tawny  spot  outside  of  it  and  having  an 
ill-defined  interior  border;  the  costal  edge  of  the  ?  is  also  blackish  ;  base  of  the  wing 
more  or  less  heavily  obscured,  more  heavily  in  the  ?  than  in  the  (J,  with  dark  brown 
scales,  which  usually  follow  the  subcostal,  median  and  submedian  veins  for  a  distance 
about  equal  to  the  width  of  the  base  of  the  wing  in  the  J,  but  in  the  ?  are  more 
diffused  and  are  accompanied  also  by  a  longitudinal  dusky  streak  in  the  middle  of  the 
cell,  and  a  large,  dark,  longitudinal,  subijuadrate  patch  as  broad  as  the  width  of  the 
cell,  occupying  the  place  of  the  $  dash,  limited  above  by  the  median  nervure,  its 
upper  outer  angle  touching  the  lower  inner  angle  of  the  spot  at  tip  of  the  cell,  its  in- 
terior border  ill-defined  and  reaching  more  than  halfway  toward  the  base.  The  <? 
dash  (43  :4)  is  velvety  black,  reaches  from  the  last  divarication  of  the  median  to  the 
basal  two-thirds  of  the  submedian  nervure,  and  is  composed  of  two  equal,  partially 
overlapping,  straight,  ovate  or  fusiform  patches,  the  outer  scarcely  higher  than  the 
inner,  each  about  four  times  as  long  as  broad,  together  forming  a  scarcely  sinuous 
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dash;  it  is  accompanied  beneatli  by  a  more  or  less  distinct,  clouded  patch,  shorter  but 
broader  than  itself,  with  a  rounded  Iwrder  and  composed  of  partially  erect  segregated 
scales,  changable,  metallic  green  and  i)urple  by  reflected  light ;  the  outer  edge  is  marked 
narrowly  with  blaclvish,  and  the  fringe  is  pale  or  whitish  fulvous,  tinged  witli  brown- 
ish, especially  in  the  ?  ,  and  on  the  basal  portion  above  the  lower  median  nervulc. 
Hind  u-inr/s  with  an  outer  border  similar  in  character  to  that  of  the  fore  wings,  increasing 
regularly  in  width  in  eitherdirection  from  the  subcosto-median  interspace,  where  it  is  less 
than  an  interspace  in  width,  to  tlie  medio-submedian  interspace,  whei'e  it  reaches  more 
tlian  one-fourth  way  to  the  base  of  the  wing ;  the  whole  costal  margin  is  also  bordered 
with  darl<  brown  as  far  as  the  subcostal  nervure  and  in  the  middle  of  the  wing,  even 
broadening  so  as  to  include  the  base  of  the  subcostal  interspace  and  the  very  extremity 
of  the  cell;  the  inner  margin  is  similarly  bordered  as  far  as  the  submedian  nervure, 
but  is  largely  obscured  by  tawny  hairs,  as  is  also  an  obscure,  dusky  spot,  often  absent 
from  the  ^ ,  but  always  present  in  tlio  ?  ,  occupying  the  bases  of  the  median  and  medio- 
submedian  interspaces,  and  in  the  $  reducing  the  tawny  marks  to  a  pretty  broad,  equal, 
tawny  band,  wliich  sends  a  slender  streak  liaseward  in  the  cell  and  is  broken  by  the 
uervures  slenderly  traced  in  brown.     Fringe  as  in  fore  wings,  but  paler. 

Beneath  pretty  uniform,  Ijrownish  yellow,  approaching  bnfl".  Fore  wings  with  the 
basal  portions  only  of  the  marginal  spots  present  and  in  diminished  intensity  and  size, 
forming  a  series  of  independent,  triangular,  submargiual  spots,  those  of  the  interspaces 
beyond  the  cell  often  obsolete;  the  oblique  streak  marking  the  tip  of  the  cell  is  also 
present  and  is  sometimes  accompanied — notably  in  the  ? — by  the  dashes  beyond  it,  Init 
much  obscured  ;  the  lower  lialf  of  the  base  of  the  wing  as  far  as  opposite  the  middle  of 
the  cell,  the  inner  margin  as  far  as  the  submedian  nervure,  and  the  <J  dash,  or  its  cor- 
responding spot  in  the  $  ,  are  blackish  fuscous;  between  the  last  mentioned  markings 
and  tlie  submarginal  spots,  especially  on  the  lower  half  of  the  wing,  the  In'igliter  colors 
become  paler,  occasionally  and  particularly  in  tlie  ?  somewliat  livid;  the  outer  margin 
is  delicately  traced  in  IMackish,  and  the  fringe  rcsemljles  tliat  of  tlie  upper  surface. 
Hindwings  witli  a  submarginal  bent  series  of  independent,  small,  dusk_y,  occasionally 
sagittate  spots,  corresponding  to  the  apices  of  the  marginal  spots  of  the  upper  surface, 
and  varying  in  size  and  intensity;  there  is  also  a  frequently  obsolete  series  of  similar, 
but  generally  when  present,  smaller  and  more  obscure  spots  in  the  same  interspaces, 
parallel  to  the  submarginal  row  and  crossing  tlie  middle  of  tlie  wing;  between  the  two 
series  the  wing  is  frequently  a  very  little  paler,  occasionally  very  much  so,  especially 
when  the  wliole  wing  excepting  the  transverse  1>elt  tlius  formed  is  tinged,  as  it  occa- 
sionally is,  especially  in  the  ?  ,  with  a  greenish  brown  hue;  there  is,  also,  a  small  dark 
spot  at  the  extreme  base  of  the  subcosto-median  interspace,  and  sometimes  another, 
usually  larger,  and  occasionally  forming  a  longitudinal  dash,  in  the  centre  of  tlie  cell ; 
the  outer  margin  above  the  lowest  median  nervule  is  very  delicately  traced  with  dark 
brown,  and  the  fringe  is  pale  fulvous,  in  tlie  $  tinged  with  brownish. 

Abdomen  profusely  furnished  above  and  on  sides  with  tawny  hairs,  beneath  pale  bufl'. 
Upper  organ  of  male  appendages  (37  :  13)  with  the  centrum  broadly  channeled  aljove, 
from  the  thickening  of  the  edges;  hook  fully  two-thinls  the  lengtli  of  the  centrum,  a 
little  longer  than  broad,  docked  at  the  tip,  a  little  longitudinally  channeled  above,  the 
upper  edges  minutely  denticulate,  with  a  larger  tooth  next  the  base,  below  which  the 
lateral  arms  appear  as  a  sliglit  expansion.  Clasps  less  than  twice  as  long  as  broad,  only 
reaching  the  lateral  arms  of  the  upper  organ,  pretty  regularly  triangular,  terminated 
above  by  two  similar,  equal,  cylindrical,  blunt-tipped  lingers,  directed  backward  and 
slightly  upward,  attingent,  their  length  equalling  half  the  breadth  of  the  hook. 


Measurements  in  millimetres. 

MALES.                         1 

FEMALES. 

Length  of  tougue,  11.5  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

13.5 
5.5 
7.25 
5.25 

15. 
5.75 

5.15 

15.5 
6. 

8. 
5.8 

16. 
5. 

4.5 

1«.5 

antennae  •.•• 

5.5 

hind  tiljiae  and  tarsi 

fore  tiliiae  and  tarsi 

5.5 

Described  from  21  3,29. 
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Accessory  sexual  peculiarities.  The  iliscal  stigma  of  the  male  lias  been  described 
uiuler  the  wings;  the  scales  contained  in  it  consist  of  jointed  threads,  the  joints 
remarkably  short  and  oval  (48 :  •'.  d ),  accompanied,  especially  toward  the  base,  by  spatu- 
late  or  subspatnlate  scales,  or  rod-like  scales  ((!  c,  e) ,  the  stii^ma  guarded  at  tlio  base  1)y 
faintly  two-pronged,  rod-like  scales  (0  b) ;  while  in  tlie  Meld  Itelow  the  stigma  the  scales 
are  long,  ovate,  with  excised  outer  margin  (r.  a). 

Caterpillar.  Last  staf/e  (77  :  \:^) .  Head  redilish  castaneous,  witli  a  pair  of  sub- 
dorsal, wliite  streaks,  on  the  summit  and  the  upper  part  of  the  triangle  white.  Body 
rather  pale,  grass  green,  profusely  and  delicately  mottled  witli  darker  green,  except  in 
a  stigraatal  stripe;  a  narrow,  dark  green,  dorsal  line;  beneath  the  stigmata  darker 
green,  with  a  faint  yellowish,  substigmatal  stripe;  the  first  thoracic  segment  is  pale 
green  with  a  broad,  central,  transverse,  black  stripe  reaching  nearly  to  the  stigmata;- 
stigmata  dark  green;  legs  castaneous;  prolegs  green.  Leugtli,  35.5  mm.;  widtli  of 
head,  2."  mm. ;  height  of  body,  .5  mm.     Described  from  Abliot's  original. 

A)wther  (lesrrlplion.  Head  small,  smooth,  but  delicately  jiunctuate,  dark  brown. 
Thoracic  shield  dark  brown;  body  fusiform,  of  a  uniform,  dull  green,  and  thickly 
granulated  with  pale  points.     Length,  18  mm.     (After  Chapman.) 

Chrysalis  (85  :  3;').  Head  and  thorax  dull  green,  some  of  the  sutures  narrowly  dull 
pinkish;  tongue  reddish.  Abdomen  yellowish  green,  the  spiracles  and  cremaster 
reddish.  Length,  19  mm. ;  of  cremaster,  1.75  ram. ;  height  of  tliorax,  4.5  mm. ;  of  ab- 
domen beyond  wing  covers,  3.75  ram.;  length  of  tongue  beyond  wing  covers,  7.25 
mm.     Described  from  Abbot's  original. 

Another  difsrription.  Nearly  cylindrical;  the  head,  thorax,  and  abdomen  pube- 
scent; color  pale  green ;  a  black  line,  interrupted  on  the  posterior  segments,  extends 
f  i-ora  back  of  head  to  last  abdominal  segment ;  a  lateral  black  streak  on  the  thorax  and 
a  lateral  row  of  black  spots  on  the  abdomen;  more  or  less  punctured  throughout;  the 
wiug  cases  paler,  contracted  behind  into  a  subulate  point;  cremaster  stout,  splue-like. 
Length.  13  mm.      (.\fter  Chapman.) 

Distribution  (30:  4).  This  butterfly  is  an  inliabitant  of  the  southern 
as  well  as  of  the  northern  continent,  occurring  as  far  south  as  the  Argen- 
tine Republic  and  even  Patagonia  (Berg)  on  the  east  and  Peru  (H.  Ed- 
wards) on  the  west  coast;  it  occurs  in  abundance  in  the  Antilles  and 
Central  America,  is  found  throughout  the  southern  United  States  from 
Atlantic  to  Pacific  and  in  the  eastern  half  of  the  continent  as  far  north 
as  eastern  Kansas  (Snow),  Illinois  (Worthington),  Atlantic  City,  N.J. 
(Aaron)  and  the  vicinity  of  New  York  City. 

The  two  last  localities  render  it  probable  that  it  will  be  discovered  some- 
what further  north  along  the  sea  coast  and  I  believe  it  was  taken  years 
ago  by  Norton  in  Farmington,  Conn. 

It  is  hardly  probable  that  this  insect  has  ever  been  found  in  England,  as 
alleged.  It  is  the  more  improbable,  since  the  male  said  to  have  been 
found  there  and  figured  by  Wood  has  been  regarded  as  the  same  species 
as  the  female  figured  by  Stephens  and  by  Westwood,  which  it  is  not. 
Probably  a  mistaken  etiquette  has  been  the  source  of  all  the  confusion. 
The  species  figured  by  Wood  is  an  Erynnis,  that  figured  by  the  others  the 
present  species,  a  common  insect  liable  to  be  sent  to  Europe  from  almost 
any  of  the  warmer  parts  of  America. 

Life  history.  Almost  nothing  is  known  of  its  history.  Dr.  Palmer 
took  poor  specimens  at  Indian  River,  Florida,  at  the  end  of  March,  Abbot 
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records  a  capture  in  Georgia,  May  15,  Aaron  says  it  is  found  in  southern 
Texas  in  August,  Palmer  brought  poor  specimens  from  St.  Johns 
River,  Florida,  taken  August  18-19,  Grote  found  fresh  specimens  in  Ala- 
bama in  the  middle  of  September  and  Dr.  Oemler  sent  me  fresh  specimens 
of  both  sexes  from  Wilmington  Island,  Georgia,  taken  the  last  of  October 
and  the  middle  of  November.  Perhaps  then  it  winters  as  a  butterfly  and 
has  tvro  broods,  one  in  the  middle  of  May,  and  a  larger  one  in  the  latter 
part  of  the  year,  or  perhaps  there  are  two  at  this  season,  one  early  in 
August  and  one  toward  the  end  of  September. 

Abbot  states  that  the  caterpillar  feeds  upon  crabgrass,  Panicum  sangui- 
nale  Linn. 

Desiderata.  Until  the  history  of  this  butterfly  is  known  with  some 
degree  of  precision  and  we  have  accurate  accounts  of  its  earlier  stages, 
every  fact  is  desirable. 

LIST  OF  ILLUSTRATIONS.— HYLEFHILA   PHYLAEUS. 


Caterpillar. 

46:0.    Neu  ration. 

PI.  77,  fig.  19.    Mature  caterpillar. 

43:  4.    Discal  stigma  of  fore  wing  of  male. 

Chrysalis. 

48 : 6.    Scales  of  the  discal  stigma. 

PI.  85,  fig.  39.    Chrysalis. 

.'59:4.    Side  view  of  head  and  appendages. 

Imago. 

enlarged,  with  details  of  the  structure  of 

PI.  17,  fig.  10.    Male,  both  surfaces. 

the  legs. 

13.    Female,  half  of  upper  surface. 

General. 

37: 13.    Male  abdominal  appendages. 

PI.  30,  fig  4.    Distribution  in  North  America. 

ERYNNIS 

SCHRANK. 

Erynnis  Schrank,  Fauna boica,ii,i:  157  (1801) ; 

Hesperia  pars  Auctorum. 

— Scudd.,  Proc.  Amer.  acad.  sc,  x:  107-168 

Augiades  pars  Auctorum. 

(1875). 

Ocytes    Scudd.,    Syst.   rev.   Amer.  butt.,  55 

Pamphila  pars  Auctorum. 

(1872). 

Type.—Papitio  comma  Linn. 

'Tis  the  shadiest  place  when  the  blazing  sun  flings 
His  straight  rays  on  the  rose  and  the  butterfly's  wings. 
Eliza  Cook. —  The  Room  of  the  Household. 

Imago  (58  : 8 ;  59  :  8).  Head  large,  heavily  clothed  with  moderately  long  hairs  ar- 
ranged in  transverse  masses ;  outside  of  the  antennae,  a  spreading,  appressed  bunch 
of  arcuate  bristles,  extending  about  one-third  way  around  the  eye.  Front  protuberant 
and  tumid,  wholly  surpassing  the  front  of  the  eyes,  most  tumid  just  below  the  middle 
and  in  the  middle  of  each  lateral  half,  sloping  olT gradually  on  all  sides;  a  very  slight 
median  longitudinal  sulcation;  the  whole  piece  is  considerably  more  than  twice  as 
broad  as  long,  and  the  front  border,  which  is  marginate,  is  sometimes  slightly  excised 
in  the  middle  and  broadly  rounded  on  either  side,  terminating  at  the  outer  front  of 
the  antennae;  it  is  separated  from  the  vertex  by  a  distinct  but  shallow,  straight  sulca- 
tion, whicli  strikes  the  antennae  just  in  advance  of  the  middle  of  their  bases.  Vertex 
slightly  arched  longitudinally,  and  almost  wholly  flat  transversely,  just  reaching  or 
scarcely  surpassing  the  level  of  the  eyes  in  the  anterior  higher  half,  of  the  same  length 
as  the  front,  and  separated  from  the  occiput  by  two  slightly  arcu.ate,  scarcely  im- 
pressed lines,  inclining  a  little  so  as  to  form  in  the  middle  a  very  broad  angle.  Eyes 
large,  pretty  full,  nearly  circular,  naked.  Antennae  inserted  in  the  middle  of  the  sum- 
mit, their  interior  edges  separated  by  three  times  the  diameter  of  the  basal  joints,  the 
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whole  antenna  of  Uic  length  or  nciiHy  of  tlio  Ictigtli  of  the  abaonicn,  composed  of 
from  tliirty-tliree  to  thirty-live  joints,  of  wliich  sixteen  to  eighteen  form  the  club, 
which  is  nearly  half  as  long  as  the  stalk,  the  crook  consisting  of  from  four  to  six 
minute  joints;  the  latter  tapers  rapidly  to  a  point  and  is  but  a  little  if  any  longer  than 
half  the  greatest  width  of  the  club;  this  is  stout,  oval,  a  little  compressed,  largest  in 
the  middle  of  the  outer  three-llftlis,  or  at  about  the  tenth  joint  from  the  tip  of  the 
antennae,  broadly  rounded  toward  the  crook,  tapering  gradually  toward  the  base  • 
middle  joints  of  the  stalk  .about  three  times  longer  than  l)roail ;  third  joint  scarcely 
more  than  four  times  as  long  as  broad.  Palpi  short  and  stout,  about  lialf  as  Ion" 
again  as  the  diameter  of  the  eye,  clothed  very  compactly  with  a  mass  of  pretty  long, 
slender  scales,  which  the  apical  joint,  clotheil  only  with  recumbent  scales,  scarcely 
surpasses;  basal  joint  small,  buUate,  triquetral,  largest  at  apex,  where  it  is  protuber- 
autat  the  inner  interior  extremity,  and  to  a  less  degree  externally  ;  middle  joint  large, 
buUate,  regular,  oblong  oval,  scarcely  arcuate,  broadly  rounded  at  either  extremity, 
but  especially  at  the  base,  as  long  as  the  diameter  of  the  eye,  and  about  two  and  one- 
half  times  longer  than  bro.id ;  terminal  joint  minute,  slender,  equal,  but  l)luntly 
pointed,  straight,  more  than  four  times  as  long  as  broad,  but  scarcely  longer  tliau  half 
the  breadth  of  the  middle  joint. 

Trothoracic  lobes  not  very  large,  appressed  Laminate,  oval,  more  than  Irnlf  as  long 
again  as  high,  more  pointed  at  the  exterior  than  the  interior  extremity,  the  length 
about  three-fourths  the  diameter  of  the  eye.  Patagia  moderately  large,  the  posterior 
lobe  not  nearly  half  so  broad  as  the  base,  fully  as  long,  sometimes  considerably  longer 
than  the  base,  equal,  tapering  very  gently  throughout,  the  apex  rounded,  the  whole 
considerably  shorter  than  the  width  of  the  head. 

Fore  wing  (42:1,10)  almost  twice  as  long  as  broad,  the  lower  outer  angle  falling 
scarcely  beyond  the  middle  of  the  costal  margin ;  costal  margin  scarcely  concave  in 
the  middle  or  slightly  before  It;  outer  margin  gently  and  regularly  convex,  the  apex 
distinctly  produced,  sometimes  more  distinctly  in  the  m.ale  than  in  the  female.  Costal 
nervure  terminating  a  little  beyond  the  middle  of  the  costal  margin;  subcostal  nervure 
closely  approximated  to  the  costal  margin,  the  second  nervule  arising  at  or  scarcely 
beyond  the  middle  of  the  wing;  cell  two-thirds  as  long  as  the  wing,  very  slender,  sub- 
equal  in  the  apical  three-fifths;  first  median  nervule  arising  midway  between  the  base 
and  the  second,  the  second  at  or  scarcely  beyond  the  middle  of  the  wing;  internal 
nervure  straight,  obscurely  connected  apically  with  the  submedian. 

Hind  wing  a  very  little  longer  than  broad ;  the  cost.al  margin  straight  beyond  the 
strong  basal  lobe;  the  outer  margin  variable  but  always  well  rounded,  sometimes  with 
a  slight  excision  at  the  lower  median  nervule,  so  as  to  give  a  scarcely  lobed  appear- 
ance to  the  outer  border  below  this,  but  always  about  equally  prominent  in  the  subcos- 
tal and  submedian  areas ;  the  anal  angle  well  rounded.  The  subcostal  nervure  forks 
before  the  median  to  a  greater  or  less  degree,  the  first  median  forking  being  tolerably 
regular,  at  no  great  distance  from  the  second,  which  is  at  the  centre  of  the  wing. 

Discal  stigma  of  male  (45:1)  consisting  of  a  gently  arcuate  streak,  broadest 
basally,  pointed  apically,  crossing  the  base  of  the  median  interspaces  and  composed  of 
closely  compacted,  erect,  dull  black  scales  or  rods,  the  lower  edge  supported  and  the 
middle  more  or  less  longitudinally  interrupted  by  a  thin  row  of  large  and  broad,  erect 
scales.  The  scales  themselves  consist  of  jointed  threads  in  the  heart  of  the  stigma,  in 
the  first  section  consisting  of  short,  fusiform  joints,  in  the  second  of  equal  and  slen- 
derer joints;  these  are  accompanied  by  spatulate  rods  in  some  instances,  and  guarded 
at  the  edges  by  two-pronged  and  three-pronged  rods  and  elongated  scales. 

Legs  2,  3,  1.  Under  surface  of  femora  and  upper  surface  of  tibiae  clothed  as  in 
Euthymus.  Femora  2,  1,  3;  tibiae,  2,  3,  I,  or  2,  3,  1,  in  the  latter  case  the  middle 
scarcely  longer  than  the  hind  pair;  tarsi  3,  2,  1,  in  tlie  species  which  have  the  com- 
paratively shorter  middle  tibiae  approximately  3,  2,  1,  so  that  the  diflerencc  in  the 
length  of  the  middle  and  hind  tibiae  and  tarsi  together  is  more  noticeable;  fore 
femora  scarcely  longer  than  the  hind,  fully  four-fifths  the  length  of  the  middle  pair. 
Fore  tibiae  two-thirds  tlie  length  of  the  fore  femora,  three-fifths  the  length  of  the 
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midille  tibiae.  Leaf-like  appoiKla;;e  of  the  fore  tibiae,  long  and  slender,  lanceolate,  origi- 
natins;  in  tlie  middle  of  the  outer  fonr-fifths  of  the  joint,  but  not  surpassing  its  tip 
because  strongly  curved,  about  live  times  as  long  as  broad,  tapering  apically  to  a 
pointed  tip;  other  tibiae  armed  at  tip  with  a  pair  of  long  and  slender,  unetjual  spines, 
the  hind  tibiae  with  a  secondary  similar,  but  slightly  shorter  pair  in  the  middle  of  the 
apical  two-thirds  of  the  joint  and  both  with  a  lateral  row  of  infrequent,  very  long, 
prominent  spines  as  in  Hylephila.  Tarsal  joints  1,  2,  3,  4,  5  the  apical  joint  some- 
times slightly  longer  than  the  preceding  in  the  fore  legs.  Fore  tarsi  scarcely  less 
than  five-.sixths  the  length  of  the  middle  tarsi,  nearly  one-third  longer  than  the  middle 
tibiae — all  with  a  triple  row  of  frequent,  small,  delicate  spines  beneath,  those  at  the 
apex  of  each  joint,  and  especially  of  first  joint,  scarcely  longer;  basal  joint  as  long  as 
the  rest  together;  second  joint  nearly  or  quite  half  as  long  as  the  basal.  Claws  pretty 
small,  very  delicate,  tapering,  strongly  curving,  or  more  nearly  bent  atthemiddle,  finely 
pointed.  Pad  moderate,  cordiform.  Paronychia  large  and  broad,  compressed,  lami- 
nate, fully  as  long  as  the  claw,  bluntly  pointed  at  the  tip,  its  upper  border  regularly 
and  pretty  strongly  arcuate,  its  lower  border  strongly  excised  on  the  apical  two-thirds. 
A  pair  of  nearly  straight,  scarcely  diverging,  stiff  bristles  project  beyond  the  claws, 
above,  to  about  twice  their  length. 

The  seventh  abdominal  segment  is  terminal  in  a  state  of  quietude  in  the  female  and 
passes  but  little  beyond  the  sixth;  it  is  composed  of  an  upper,  triangular  side  piece 
with  a  posterior,  inferior,  truncate  extension,  and  of  a  larger,  inferior  plate  composed 
of  three  median  pieces,  depressed,  of  equal  width,  ending  in  an  angular  apes  and  two 
thick,  triangular,  outer  pieces  placed  a  little  below  the  others,  covered  with  short  pile, 
and  ending  posteriorly  in  a  point;  these  form  the  anterior  wall  of  the  copnlatory 
pouch,  in  the  depth  of  which  is  a  small,  globular,  pellucid,  fleshy  prominence,  which 
supports  a  very  slender,  cylindrical,  fleshy,  pointed  finger.  These  parts  are  here  only 
seen  underpressure.  The  eighth  segment  is  formed  above  of  a  bent  auricular,  lateral 
thickened  piece,  those  of  opposite  sides  meeting  above,  covered  with  long  and  delicate 
erect  hairs,  and  beneath  this  of  a  globular,  tumid  bag.  Upper  organ  of  male  appen- 
dages pretty  large  and  stout,  strongly  and  regularly  arched,  somewhat  depressed; 
centrum  longitudinally  snlcate  above.  Hook  simple,  rapidly  tapering  and  depressed 
on  basal  half,  beyond  aculiform ;  lateral  arms  springing  from  the  base  of  the  hook, 
aculiform,  as  long  as,  and  curving  in  an  opposite  direction  to  the  hook.  Clasps  broad, 
subtriangular,  tapering,  a  little  convex,  the  extremity  armed  above  with  two  up- 
turned, long,  tapering  and  finely  pointed  teeth,  the  inner  sometimes  the  smaller;  end 
of  clasps  rounded. 

Egg.  Half  as  broad  again  as  high,  broadest  at  the  base,  narrowing  regularly  but 
very  greatly  on  the  Ijasal  two-thirds,  above  broadly  and  regularly  rounded,  scarcely 
flattened.  Surface  broken  up  by  exceedingly  slightly  raised  lines  into  pretty  regular 
hexagonal  cells.  Micropyle  consisting  first  of  seven,  compressed,  oval,  somewhat 
lozenge-shaped  cells  clustered  irregularly  around  a  common  centre ;  other  cells  much 
larger,  irregular,  polygonal — usually  pentagonal  or  hexagonal — somewhat  kite-shaped, 
those  nearer  the  centre  being  always  at  least  twice  as  long  as  broad,  the  outer  nearly 
as  broad  as  long,  increasing  in  size  but  not  much  in  length  from  centre  outwards. 

Caterpillar  at  birth.  Head  globose,  broad  and  subtruncate  at  base,  as  seen  from  in 
front,  the  upper  two-thirds  almost  exactly  semicircular  in  outline,  sparsely  punctate ; 
triangle  reaching  above  the  middle  of  the  head,  considerably  higher  than  broad,  at  the 
level  of  the  ocelli  with  a  transverse,  arcuate  series,  convexity  upward,  of  four  minute 
hair-bearing  papillae,  the  middle  ones  more  widely  separated  than  the  others.  Third 
joint  of  antennae  about  twice  as  long  as  broad,  cylindrical  but  slightly  arcuate,  with  a 
fine  bristle  much  more  than  double  its  length.  Body  not  very  elongated,  plump, 
slightly  arched,  falling  oft'  rapidly  behind ;  dorsal  shield  of  first  thoracic  segment  mod- 
erately large,  thickened  at  the  edges,  particularly  on  the  front  edge,  the  legs  of  this 
joint  more  corneous  than  the  others ;  last  segment  with  two  pair  of  subdorsal  papillae, 
givinu  rise  to  long,  recurved,  pointed  hairs;  other  dermal  appendages  are  seated  on 
papillae,  wine-glass  shaped,  the  pedicel  generally  two  or  three  times  as  long  as  the 
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apical  expansion,  the  whole  less  than  half  as  Ion;:  as  tho  seijnients,  erect,  excepting  an 
uppermost  row.  in  wliich  they  arc  iiiclinedlnwards ;  they  are  arraufteil  on  each  sef;ment 
as  follows:  a  subdorsal  series,  placed  one  in  the  middle  of  tlie  anterior  half ;  a  lateral 
series,  one  in  tlie  middle  of  tlie  posterior  lialf ;  a  suprivstiginatal  series,  one  a  little  in 
front  of  the  middle:  and  an  iufrastisnaatal  series,  one  anterior  and  one  posterior; 
claws  of  proleirs  arranged  in  oblii|ue  ovals. 

Mature  caterpillar.  Head  full,  well  rounded,  broadest  below  and  well  arched 
above,  the  median  suture  but  little  sulcate ;  viewed  laterally  tlie  head  is  of  nearly  equal 
depth  on  the  lower  half,  gradually  and  sliglitly  narrowing  above,  where  it  is  also  well 
ronnded:  triangle  twice  as  higli  as  broad,  scarcely  tapering  in  the  lower  half,  its 
apex  reaching  consideral)ly  al)ove  tlie  middle  of  tlie  head.  Head  uniformly  vermiculatc 
throughout,  and  covered  with  very  short,  delicate  pile.  Second  joint  of  antennae 
small,  roundish ;  third  but  little  slenderer,  cylindrical,  slightly  larger  at  tip  than  at 
base,  more  than  twice  as  long  as  broad ;  fourth  very  minute,  similar  in  form  to  third. 
Ocelli  six  in  number,  five  of  tliem  placed  in  a  regularly  but  strongly  curved  series,  its 
convexity  downward  and  forward,  the  second  and  third  counting  from  above  in  con- 
tignity,  the  first  distant  from  the  third  slightly  more  than  the  fourth  from  the  third  or 
fifth,  the  last  opposite  the  base  of  the  antennae,  and  at  an  equal  distance  from  it  and 
the  fourth  ocellus ;  sixth  nearly  on  a  line  with  the  fifth  and  the  antenna,  and  nearer  to 
it  than  to  any  of  the  others;  all  the  ocelli  of  nearly  equal  size,  not  very  prominent,  the 
upper  quite  flat.  Labruiu  very  sm.all,  more  than  twice  as  broad  as  long,  but  slightly 
and  broadly  excised  in  the  middle  of  the  front,  which  othenvise  is  well  rounded. 
Mandibles  pretty  large  and  very  stout  and  heavy.  Labial  palpi  small,  the  joints  of 
nearly  equal  length,  and  decreasing  rapidly  and  regularly  in  stoutness.  Si)inueret 
small. 

Body  moderately  plump,  cylindrical,  but  tapering  from  the  middle  forwards,  the 
second  thoracic  segment  about  as  large  as  the  head,  the  posterior  half  at  least  of  each 
segment  tr.ansversely  wrinkled  and  the  whole  body  covered  with  minute,  raised 
points,  irreguliirly  distributed,  ami  an  infrastigmatal  series  of  niinnte,  crateriform 
disks,  situated  centrally  on  the  first  to  eighth  abdominal  segments,  and  a  similar 
laterostigmatal  disk  on  the  middle  of  the  third  thoivacic  segment,  looking  like  a  false 
spiracle;  first  thoracic  segment  with  a  rather  slender,  transverse,  corneous  shield, 
nearly  uniting  the  front  of  the  spiracles,  scarcely  parted  at  the  dorsal  line.  Spiracles 
very  small,  the  edge  heavily  ridged,  obovate,  twice  as  high  as  long,  that  of  the  first 
thoracic  segment  four  times  as  large  as  the  others.  Legs  rather  short,  slender,  taper- 
ing, compressed,  pretty  heavily  clothed  beneath  with  short  bristles ;  the  claw  small 
and  slender;  prologs  of  moderate  size,  short,  tapering  rapidly,  and  armed  with  very 
small  hooks. 

This  genus,  tolerably  rich  in  species,  belongs  to  the  north  temperate 
zone  and  is  almost  exclusively  confined  to  America,  a  single  species  only 
being  found  in  the  Old  World.  On  both  continents  it  extends  from  ocean 
to  ocean.  In  the  Old  World,  the  single  species  known,  E.  comma,  is 
found  from  Atlantic  to  Pacific  between  the  35th  to  the  60th  degree  of 
latitude  and  extends  up  the  sides  of  the  Alps  to  the  height  of  7,000  feet. 
The  northernmost  points  from  which  it  has  been  recorded  are  northern 
Scandinavia  and  Finland  ;  and  the  southernmost  Corsica,  Syria  and  the 
Altai  Mountains  in  Asia.  In  the  New  World,  the  genus  reaches  from 
Lat.  32°  to  53°  only,  and  no  single  species  has  any  such  range ;  most  of 
them  are  species  of  high  altitudes  ;  only  one  species  is  common  throughout 
New  England  ;  another  is  not  uncommon  in  the  southeni  portion,  and 
the  remaining  two  have  in  a  few  instances  been  found  within  its  limits  or 
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near  l)y.  Tlie  richness  of  this  genus  in  America  and  its  extreme  poverty 
in  the  Old  World  lead  to  the  presumption  that  the  genus  liad  its  origin  in 
our  o^vn  country  and  that  temperate  North  America  is  its  proper  metropolis. 
Moreover  a  northern  variety  (catena)  of  the  Eurojjean  species  is  found  in 
eastern  Labrador. 

This  genus  may  be  considered  the  typical  group  of  Pamphilidi.  The 
butterflies  are  of  small  size  but  stout  bodied  ;  the  fore  wings  of  the  male 
are  furnished  with  a  slightly  curved,  nearly  linear,  outwardly  tapering, 
discal  dash.  The  wings  are  tawny  above,  relieved  by  a  broad  or  narrow 
border  of  dark  brown,  repeated  very  obscurely  on  the  paler  under  surface. 

As  in  Atrytone,  one  of  the  American  species  of  this  genus  is  peculiar 
in  having  dimorphic  females,  one  of  them  being  melanic  and  nearly  devoid 
of  any  markings  save  a  few  small,  angular,  vitreous  spots  on  the  outer 
half  of  the  fore  wings.  Here,  too,  this  form  has  been  described  as  a  distinct 
species. 

Our  butterflies  are  single  brooded,  wintering  in  various  ways.  The 
European  species  is  said  by  some  to  be  single  brooded,  but  Meyer  Diir 
explicitly  states  that  it  is  double  brooded  on  the  lowlands  of  Switzerland, 
although  single  brooded  at  the  higher  levels  ;  the  first  generation  disap- 
pearing by  the  middle  of  July  and  fresh  individuals  appearing  in  the  same 
spots  late  in  August. 

In  England,  where  it  is  single  brooded,  winter  is  passed  in  the  egg- 
state,  according  to  Hellins  ;  but  our  eastern  species,  so  far  as  known, 
probably  all  winter  as  chrysalids ;  one,  at  least,  is  one  of  the  earliest  of 
the  Pamphilidi  to  appear  on  the  wing,  being  seen  by  the  middle  of  May. 
In  the  west,  however,  the  species  appear  at  several  different  periods  of  the 
year,  so  that  there  is  probably  considerable  variety  in  this  respect ;  and 
one,  E.  juba,  flies  so  late  (September-October)  that  it  probably  winters 
in  the  egg. 

The  butterflies  are  rapid  in  flight  and  are  abundant  in  grassy  spots  and 
meadows,  loving  the  hottest  rays  of  the  sun.  The  caterpillars  feed  on 
grasses  and  the  European  species  is  said  to  feed  also  on  Leguminosae 
(Coronilla,  Hippocrepis,  Ornithopus,  Lotus).  The  metamorphoses  of  two 
or  three  of  the  species  are  known  to  a  greater  or  less  extent. 

The  eggs  are  pretty  large,  high  and  well  arched,  of  a  chalky  white,  with 
a  thick  shell  hardly  showing  the  reticulation  with  which  it  is  covered. 

The  caterpillar  at  birth  is  white  with  a  dark  head  and  thoracic  shield,  a 
scarcely  arched  body,  the  fungiform  appendages  in  three  rows  above  the 
spiracles,  at  very  different  positions  upon  the  segments,  short  and  very 
much  expanded  apically.  The  full  grown  caterpillar  is  cylindrical  but 
tapering  from  the  middle  forward,  the  head  about  as  broad  as  the  middle 
thoracic  segment ;  the  body  is  uniform  in  color,  heavily  flecked  with 
numerous,  irregularly  disposed,  raised  points. 
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The  chrysalis  is  elongated  and  cylindrifal,  but  is  insuffieiently  known. 
It  is  said  to  be  thrown  into  the  most  violent  contortions  on  the  least  dis- 
turbance and  often  to  bend  itself  so  as  to  make  the  front  part  of  the  body 
vertical. 


EXCURSUS    LXVII.—THE    COSTAL  FOLD  AND  DISCAL 
STREAK    OF    SKIPPERS. 

Yet  let  me  flap  this  bug  with  gilded  wings. 

Pope. 

Hardly  any  special  structures  in  our  butterflies  are  more  interesting 
than  those  which  are  peculiar  to  the  male  sex  and  probably  serve  as 
odoriferous  chambers,  though  in  some  instances,  where  conspicuous,  they 
may   also  serve  as  ornamental  attractions. 

In  no  family  of  butterflies  are  these  more  common  than  in  the  skippers, 
where  the  two  tribes  known  in  our  fauna  are  almost  always  separable  by 
the  general  nature  of  these  presumably  odoriferous  chambers,  one  tribe, 
the  Hesperidi,  effectually  secreting  their  androconia  in  the  reflexed  margin 
of  the  costa  of  the  fore  wings,  the  other,  the  Pamphilidi,  making  a  con- 
spicuous feature  of  theirs  in  the  discal  stigma  of  the  upper  surface  of  the 
same  wings. 

The  costal  fold  of  the  Hesperidi  (represented  on  pi.  45,  figs.  2,  3)  has 
been  studied  by  Fritz  Midler  and  by  Aurivillius  and  is  reallv  a  most  re- 
markable structure  ;  remarkable  chiefly  because  here  and  only  here  in 
butterflies  the  marginal  vein  is  developed  to  any  appreciable  degree  ;  here 
it  is  as  highly  developed  as  any  other  vein,  and  the  membrane  between  it 
and  the  costal  vein  being  exceptionally  broad  it  folds  back  upon  the  upper 
surface  so  as  to  lie  next  the  costal  vein ;  so  that  though  the  marginal  vein 
is  developed  it  does  not  practically  form  the  margin,  but,  as  in  the  female, 
that  function  is  given  to  the  membrane  in  front  of  the  costal  vein,  here 
doubled  upon  itself.  The  purpose  of  this  reflexion  of  the  costal  margin  is 
to  form  an  enclosure  within  which  may  be  concealed  the  androconia, 
probably  scent  scales,  whose  odor  is  probably  so  delicate  that  it  needs  to 
be  bottled  up,  as  it  were,  within  this  concealment ;  and  indeed  the  closure  of 
the  fold  is  so  admirable  that  it  is  often  diflScult  to  tell  whether  or  not  there 
be  a  fold.  Within  this  fold  are  several  distinct  sorts  of  scales,  each  having 
its  own  special  field,  and  these  are  in  general  the  same  throughout  the 
group  ;  that  is,  each  separate  pavement  or  area  bears  its  own  peculiar 
scales  which,  though  they  vary  to  a  considerable  degree,  even  in  species  of 
the  same  genus,  are  nevertheless  generally  reducible  to  a  single  type,  dis- 
tinct from  the  others. 

As  regards  concealment  the  sexual   discal   streak  of  the  Pamphilidi  is 
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quite  another  affair.  It  would  seem  as  if  attempt  at  something  striking 
had  been  made.  Many  of  these  are  figured  on  pLites  43  and  45.  They 
usually  appear  as  patches  or  oblique  dashes  of  peculiar  scales  covering 
veins  and  membrane  indiscriminately,  but  usually,  and  in  our  native  butter- 
flies always,  occupying  the  middle  of  the  front  wing,  and  crossing  the 
median  veins  olilirpiely  near  their  base.  These  dashes  are  variously 
formed,  but  the  scales  which  compose  the  most  striking  external  feature  are 
much  larger  than  the  ordinary  scales,  are  black,  and  frequently  partially 
erect.  They  may  also  differ  in  various  parts  of  the  patch  itself,  and  may  alter 
their  character  abruptly  ;  for  instance,  some  comparatively  huge  and  bril- 
liant scales  may  occupy  the  middle  line,  and  be  buttressed  by  a  multitude 
of  minute,  crowded,  lustreless  scales  ;  or  there  may  be  at  one  point  a  sort 
of  whirlpool  of  large  party-colored  scales,  imbricated,  in  the  most  regular 
fashion,  like  the  normal  scales,  and,  beyond  them  again,  a  multitude  o{ 
the  minute,  crowded,  lustreless  scales.  These  peculiarities,  however, 
must  be  studied  with  a  glass  ;  the  naked  eye  may  indeed  discern  that  the 
patch  difiers  in  different  insects,  but  the  general  effect  in  all  alike  is  a 
variously  formed  velvety  patch  or  oblique  streak  of  black. 

Now,  the  object  of  all  this,  however  important  it  may  possibly  be  as  an 
ornamental  appendage,  is  primarily  concealment  for  the  androconia,  which 
are  quite  out  of  sight,  roofed  in  by  the  large  imbricated  scales  of  opposite 
sides,  which  it  would  seem  the  insect  must  have  the  power  of  parting  to 
allow  the  scent  to  escape,  just  as  the  costal  fold  can  be  opened,  flung  open 
probably,  by  some  muscular  movement  at  tlie  base  of  the  wing.  In  this 
discal  ])atch  likewise  there  is  a  certain  regular  distribution  of  the  special 
scales,  and  these  have  their  characteristic  types. 
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Table  of  species  of  Erynnis,  based  on  the  egg. 

Flattened  surface  at  summit  of  egg  about  one-third  the  diameter  of  the  base,  with  a  distinct 
limitation sassacus. 

Flattened  surface  at  summit  of  egg  almost  one-half  the  diameter  of  the  base,  with  indistinct 

limitation luetea. 

Other  species  unknown. 

Table  of  species,  based  on  the  caterpillar  at  birth. 

Ranged  bristles  very  much  longer  than  any  one  of  the  shorter  sections  of  the  abdominal  seg- 
ments  sassacus. 

Ranged  bristles  shorter  than  one  of  the  shorter  sections  of  the  abdominal  segments metea. 

Other  species  unknown. 

No  material  exists  for  any  table  based  on  the  mature  caterpillar  or  the  chrysalis. 
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Table  of  species,  based  on  the  imago. 

Upper  half  of  fore  wings  above,  except  the  outer  margin,  almost  wholly  tawny;  in  the  female 
the  whole  upper  surface  of  all  the  wings  with  tawny  and  dark  colors  in  aliout  equal  measure; 
upper  organ  of  male  abdoiriinal  appendages  very  strongly  arched  and  bent,  so  that  the  prox- 
imal and  distal  portions  are  nearly  at  right  angles. 
Under  surface  of  hind  wings  with  a  scarcely  perceptible,  irregular,  mesial  band  of  nearly 
uniform   spots;    hook   and   lateral   arms   of   upper  organ  of  male   abdominal   append- 
ages separated  by  a  deep  cleft,  about  half  the  length  of  the  horizontal  portion  of  the 
organ ;  hook  slender,  as  viewed  from  above ;  two  principal  teeth  at  apex  of  clasp  widely 

separate sassacus. 

Under  surface  of  hind  wings  with  an  irregular  mesial  band,  composed  of  conspicuous  spots, 
seldom  uniform;  hook  and  lateral  arms  of  upper  organ  of  male  abdominal  appendages 
separated  by  a  slight  cleft,  not  one-quarter  the  length  of  the  horizontal  portion  of  the 
organ ;  hook  very  stout  as  viewed  from  above ;  the  principal  teeth  at  apex  of  clasp  approxi- 
mate  manitoba. 

Upper  half  of  fore  wings  above  almost  wholly  dark  brown;  in  the  female  the  whole  upper  sur- 
face of  all  the  wings  almost  entirely  dark  brown,  any  tawny  tints  that  may  be  present  being 
altogether  inconspicuous,  and  mostly  confined  to  reflections ;  upper  organ  of  male  abdominal 
appendages  well  arched,  but  not  bent. 
Extra-mesial  band  of  under  surface  of  hind  wings  composed  of  large,  angular,  confluent 
spots,  forming  a  bent  series  whose  outer  limits  are  very  irregular  from  the  tongues  of 

white  w'hich  follow  down  the  uervures metea. 

Extra-mesial  band  of  under  surface  of  hind  wings  composed  of  very  small,  roundish,  wholly 
independent  spots,  arranged  in  a  bent  or  curved  series attalus. 

GROUP  I  (comma). 

Tawny  butterflies ;  the  hook  of  the  antennae  is  long  drawn  out  and  slender,  tapering 
very  gently,  but  originating  abruptly  from  the  club ;  median  nervure  first  forking 
almost  as  near  the  base  of  the  wing  as  the  subcostal  fork;  upper  organ  of  male  ab- 
dominal appendages  very  strongly  arched  and  bent,  so  that  the  basal  and  apical  parts 
lie  at  right  angles. 

Species  :  sassacus,  manitoba. 
ERYNNIS  SASSACUS.— The  Indian  Hesperid. 

[Orange  brown  skipper  butterfly  (Abbot);  pale  spotted  skipper  (Mayuard).] 

Hesperia  sassacus  E.a.n-.,  Ins.  inj.y eg.,  Sd  98-99  (1884)  ;—Mayn.,  Butt.  N.  Engl.,  60,  pi. 

ed.,  315  (1862) ;— Morr.,  Syn.  Lep.  N.  Avner.,  6,  figs.  93,  93  ab  (1886). 

110-111  (1862).  Isoteinon  sassacus  Hew.,  Cat.  coll.  diurn. 

Famphila  sassacus  Kirb.,  Syn.  catal.  Lep.,  Lep.,  228  (1879). 

599  (1871) ;— Scudd.,  Syst.  rev.  Am.  butt.,  56  Papilio Abb.,  Draw.   Ins.   Geo.  Br. 

(1872) ;  Mem.  Host.  soc.  nat.  hist.,  ii :  .346-347,  Mus.,  vi :  95,  figs.  141-143  (ca.  1800). 

pi.  10,  figs.  5,  6;  pi.  11,  figs.  9,  12,  14  (1874)  ;— 

French,  Rep.  ins.  III.,  vii:  159  (1878);  Butt.  Figured  also  by  Glover,  111.  N.  A.  Lep.,  pi. 

east.  U.  S.,  305-306  (1886) ;— Fern.,  Butt.  Me.,  23,  fig.  3,  ined. 

The  plumed  insects  swift  and  free, 
Like  golden  boats  on  a  sunny  sea. 
Laden  with  light  and  odour,  which  pass 
Over  the  gleam  of  the  living  grass. 

Shelley.— TVie  Sensitive  Plant. 

And  the  mad  world  still  dances  heedless  on 
After  its  butterflies. 

Lowell. 

Imago  (10  ;  13,  16).  Head  covered  with  mingled  deep  greenish  yellow  and  blackish 
hairs,  tbe  former  much  in  excess,  the  tufts  at  the  outer  and  inner  base  of  the  antennae 
mingled  tawny  and  black ;  scales  beneath  and  encircling  the  head  pale  greenish  yellow  ■ 
palpi  rather  deep  greenish  yellow,  deepening  in  tint  toward  the  tip  and  assuming  more 
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of  an  orange  hno;  the  onter  lateral  ansleof  middle  joint  with  a  row  of  blackish  hairs; 
the  upper  surface  of  tlie  same  joint  wliere  appressed  against  tlie  head,  l5ut  not  beyond, 
blackish ;  apical  joint  blackish.  Antennae  above  with  a  narrow  band  of  purplish  black 
much  infringed  upon  bj'  orange  tawny,  with  which  the  rest  of  the  antenna  is  covered 
but  which  pales  beneath  almost  to  whitish,  especially  toward  the  outside;  apical  half 
of  club  beneath  and  the  crook  naked  and  dark  orange,  the  apical  joint  dusky.  Tongue 
black,  the  tip  dark  castaneous. 

Thorax  covered  above  with  deep  greenish  yellow  hairs  inclining  to  brown  especially 
behind  ;  below  with  greenish  buft'  hairs.  Legs  rather  deep  buff  becoming  dusky  toward 
the  extremities  above,  the  femora  yellowish  beneath.  Leaf-like  appendage  l)ufl",  the 
spurs  buff,  red-tipped,  spines  reddish  luteous,  claws  reddish  fuscous,  pad  dusky. 

Wings  above  tawny,  paling  slightly  toward  the  outer  border,  especially  in  the  fore 
wings.  Fore  uHnys  with  the  outer  margin  broadly  bordered  with  blackish  brown,  the 
Interior  border  usuallj'  pretty  strongly  crenulate  and  in  general  forming  a  pretty  regu- 
lar curve  from  about  the  middle  of  the  outer  two-fifths  of  the  costal  border  to  the 
middle  of  the  outer  two-thirds  of  the  inner  border;  but  in  the  interspaces  beyond  the 
cell  it  is  suddenly  removed  outward  half  the  distance  to  the  outer  border;  in  the  $  it 
is  usually  a  little  broader  than  in  the  (J  ;  following  it  inwardly  in  tlie  interspaces  be- 
yond the  cell  is  a  large,  oblong,  dusky  patch  deepening  to  blackish  brown  outwardly, 
occasionally,  in  the  <J ,  partially  obsolete  inwardly  ;  it  reaches  from  the  extremity  of  the 
cell  to  the  outer  bordering,  its  exterior  angles  just  failing  to  touch  it;  in  the  $  almost 
always,  in  the  $  often,  it  is  followed  above  its  basal  half  by  a  dusky  patch  which  ex- 
tends to  the  costal  margin,  has  a  well-defined  exterior  margin  parallel  to  the  outer 
bordering  but  interiorly  blends  into  the  tawny  or,  in  the  $  ,  extends  along  the  costal 
margin  broadening  the  blackish  edge  always  found  there ;  the  inner  border  as  far  as 
the  submedian  nervure  is  generally  slightly  dusk}' in  the  f,  almost  as  dark  as  the 
outer  border  in  the  ?  ;  besides,  in  the  $  ,  there  is  a  slender  dark  .streak  in  the  cell,  and 
below  it,  nearly  or  quite  to  the  last  divarication  of  the  median,  a  broad,  dusky  or  black- 
ish brown,  longitudinal  patch,  replacing  tlie  ^  dash;  the  latter  (43  :  15;  45  : 1)  is  velvety 
black  with  a  median  slit,  giving  the  appcar.ance  of  a  hoary  line;  it  extends  from  the 
last  divarication  of  the  median  to  a  point  scarcely  outside  of  the  middle  of  the  basal 
half  of  the  submedian,  is  slightly  fusiform,  tapering  more  outwardly  than  inwardly, 
very  slightly  arcuate,  its  convexity  above  and  nearly  eight  times  as  long  as  broad. 
The  edge  of  the  outer  border  is  marked  in  blackish,  the  upper  two  median  nerv- 
ules  and  occasionally  some  of  the  others,  especially  toward  the  apes  of  the  wing,  are 
delicately  and  indistinctly  traced  in  brownish;  fringe  dirty  pale  brown,  palest  out- 
wardly and  especially  on  the  lower  half  of  the  wing.  Hind  wings  completely  bordered 
throughout  with  blackish  brown  so  as  to  leave  only  a  central  disc  of  tawny,  in  which 
the  nervures  are  usually  traced  in  brownish ;  this  central  area  is  usually  larger  and 
more  unsullied  in  the  ^  than  in  the  ?  ;  the  borilering  of  the  costal  area  is  limited  by 
the  subcostal  nervure  excepting  that  it  ordinarily  occupies  also  the  bas.al  third  of  the 
subcostal  interspace;  the  interior  margin  of  the  outer  bordering  is  usually  crenulate 
and  not  so  broad,  approaching  beyond  the  cell  to  within  the  width  of  an  interspace 
and  sometimes  only  half  an  interspace  from  the  outer  border ;  tlie  inner  border  is  very 
broadly  margined,  even  to  the  median  nervure,  although  the  medio-submediau  inter- 
space is  often  less  deeply  infuscated  and  is  largely  concealed  by  greenish  tawny  hairs. 
Fringe  as  in  fore  wings. 

Beneatli  pale.  dull,  greenish  buff,  the  central  portions,  and  on  the  fore  wings  the 
costal  area,  tinged  with  tawny.  Fore  loings ;  nhove  the  lower  median  nervule  and  occa- 
sionally also  below  it  the  outer  bordering  of  the  upper  surface  is  indistinctly  repeated 
in  a  dusky,  pale  green  tint ;  the  median  patches  of  the  wing  are  also  repeated  indistinctly 
in  dusky  shades,  and  between  these  and  the  outer  bordering  the  wing  is  ratlier  pale, 
often,  and  especially  in  the  ?,  developing  into  an  extra-mesial,  irregular,  pale  band, 
broadening  and  fading  below;  the  medi.an  nervules  are  usually  faintly  traced  in  brown- 
ish, the  inner  margin  as  far  as  the  submedian  nervure  is  griseous,  while  the  central 
portion  of  the  base  within  the  median  patches  is  blackish  fuscous;  the  outer  border  of 
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the  wing  is  delicately  edged  witli  blackisli  and  tlie  fringe  is  mucli  as  al)ove.  Uind 
xointjs  with  an  extra-mosial,  bent  band,  composed  of  (l\'e  nearly  eciual,  si|uarlsh,  usually 
obscure,  pale  straw-colored  spots,  extending  from  the  middle  of  the  outer  half  of  the 
costal  nervure  to  the  middle  of  the  lower  median  nervule.  bent  in  the  interspace  beyond 
the  cell  at  rather  less  than  at  right  angle;  on  the  lower  half  of  the  tip  of  the  cell,  and 
at  the  extreme  base  of  the  costo-subco.stal  interspace  are  other  similar  pale  spots,  still 
more  obscure  than  they,  and  often  obsolete;  occasionally  the  former  and  the  extra- 
mesial  spots  commingle  into  a  common  central  area,  giving  the  whole  wing  quite  a  dif- 
ferent appearance ;  occasionally,  too,  a  few  scattered  griseous  scales  collect  along  the 
outer  limit  of  the  extra-mesial  series  of  spots;  the  wing  is  usually  duskier  in  a  longi- 
tudinal streak,  the  upper  limit  of  which  follows  the  median  nervure  and  the  middle 
median  nervule,  but  whicli  does  not  alt'ect  the  spots  ;  the  outer  border  is  delicately  edged 
with  blackish  aud  dotted  with  l)lack  at  the  nervule  tips.  Fringe  pale  bull',  palest  below, 
more  or  less  infuscated  slightly  in  the  $. 

Abdomen  blackish  above,  the  base  covered  with  long,  greenish  tawny  hairs,  the 
sides  with  scattered  but  abundant  tawny  scales,  below  pale  yellowish.  Upper  organ  of 
male  appendages  (37  :  14,  20)  strongly  arched,  very  deeply  sulcate  above  posteriorly; 
hook  two-thirds  the  length  of  the  centrum,  nearly  straight,  equal  and  very  slender  as 
viewed  above,  tapering  delicately  as  seenfrom  theside,  the  apical  half  compressed,  lami- 
nate; lateral  arms  similarly  compressed,  but  tapering  only  at  the  tip,  longer  than  the 
hook,  widely  separated  from  it  at  their  base,  curving  upward.  Clasps  nearly  twice  as 
long  as  broad,  not  extending  nearly  so  far  backward  as  the  upperorg.an,  the  upper  edge 
broadly  angled  near  the  base,  its  apical  half  a  little  incurved,  the  sharply  poiuted  apical 
denticle  a  little  incurved,  and  separated  widely  by  a  deep  rounded  excision  from  a  much 
larger,  but  equally  pointed,  upturned  and  slightly  recurved  tooth  at  the  extremity  of  the 
upper  margin  of  the  clasp;  the  recurved  edge  of  the  lower  margin  forms  a  uniformly 
serrated  lamina  supporting  the  inner  anterior  edge  of  the  apical  tooth,  aud  terminates 
anteriorly  in  a  pointed  upturned  tooth  opposite,  and  similar  to,  the  preapical  tooth 
of  the  upper  edge  of  the  clasp. 


Measurements  in  millimetres. 

MALES.                        j 

FBM.iLKS. 

Lenj;th  of  tongue,  14.75  mm. 

.Smallest. 

Average. 

Largest. 

Smallest- 

Average. 

Largest. 

13.5 
6.4 
7.75 
5. 

11.4 
6.75 
7.9 
5.5 

15. 
7.15 
8.4 
5.75 

13.75 
6.6 
7.75 
5. 

15.5 
7. 

8.15 
5.6 

16.75 
7.15 
9.15 
5.8 

hind  tihi:ie  and  tarsi.... 
fore  tibiiic  and  tarsi.... 

Described  from  32iJ  ,  179 . 

Accessory  sexual  peculiarities.  The  discal  stigma  of  the  male  h.as  been  de- 
scribed under  the  wings ;  the  scales  contained  in  it  consist  of  jointed  threads,  the  joints 
distinctly  fusiform  (46  :1a),  accompanied  by  large,  quadrangular,  equal  scales,  two  or 
three  times  longer  than  broad  (1  c) ;  the  stigma  is  guarded  at  the  edges  by  long  and 
slender  scales,  gradually  enlarging  from  base  to  apex,  the  latter  truncate  with  undulate 
margin  (1  b,  d)  ;  the  cover  scales  (1  e)  large,  triangular,  well-rounded  and  elongated. 

This  familiar  species  is  readily  distinguished  from  the  others;  the  wings  are  broadly 
and  distinctly  bordered  above  with  dark  brown,  which  does  not  gradually  merge  into 
the  orange-tawny  base ;  and  both  sexes  have  a  distinct  longitudinal  dash  of  dark  brown 
in  the  basal  half  of  the  interspaces  beyond  the  cell,  much  more  distinct  than  in  the 
other  species ;  the  under  surface  of  the  hind  wing  ditt'crs  from  most  of  the  other  species 
in  the  faiutness  of  the  mesial  band. 

Egg  (66  :  19,  23).  Surface  of  cells  profusely  sprinkled  with  white  circular  dots,  ap- 
parently punctuations,  averaging  forty  to  fifty  to  a  cell;  they  are  present,  also,  in  the 
cells  of  the  micropyle,  but  toward  the  very  summit  become  elongated;  average  cells, 
.04  ram.  In  width.  Micropyle  (69:12),  .38  mm.  in  diameter;  central  cells,  .01  by  .025 
mm.  in  size;  those  neighboring,  .01!)  by  .042  mm.  in  size;  the  outer  ones,  .038  by  .05 
mm.  Color  verj'  pale  greenish,  almost  chalk  white  at  first,  a  little  glistening,  but  after- 
wards becoming  slightly   discolored    with  dirty  yellow.      Height,  .76    mm. ;    width, 
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I.IC  mm.     The  flattened  space  on  summit  is  nari'ower  tlian  in  E.  mctea,  being  only 
about  one-third  the  diameter  of  the  base  of  the  egg. 

Caterpillar.  First  stage  (73:7).  Head  darlc,  blaelvish  brown,  sliinins,  with  numer- 
ous sliallow  pnnctures,  from  apparently  only  a  few  of  which  rise  hairs  about  .00  mm. 
long;  ocelli  black:  mouth  parts  blacl\ish;  first  joint  of  antennae  pale,  second  fuscous, 
third  Ijlack.  Body  white;  the  flrst  tlioracic  segment  witli  a  brownish  fuscous,  dorsal 
shield,  black  at  tlie  posterior  border  and  narrowly  margined  with  1)lack  in  front; 
ranged  bristles  wineglass-shaped,  pale  fuscous,  pellucid  at  tip,  the  sul)dorsal  series  in- 
clined inward,  all  .045  mm.  long;  legs  and  prolegs  concolorous  with  the  body;  claws 
fuscous;  the  last  segment  with  two  pairs  of  subdorsal  bristles,  long,  recurved,  reach- 
ing as  far  back  as  the  anterior  margin  of  the  seventh  abdominal  segment,  and  closely 
depressed  on  the  back.     Length,  3  mm. ;  breadth  of  head,  .05  mm. ;  of  body,  .5  mm. 

Distribution  (30  :•">).  This  butterfly  is  a  member  of  tlie  Alleglianian 
fauna  where  it  readies  from  the  Atlantic  to  Colorado,  and  in  addition  fol- 
lows the  Appalachians  to  their  southern  extremity.  It  has  been  found  in 
a  comparatively  narrow  belt  of  country  stretchino;  westward  ;  in  New  York 
it  has  been  taken  in  scanty  numbers  at  Albany,  Bethlehem,  and  Schoharie 
(Lintner),  and  on  Staten  Island  (Davis)  ;  it  has  also  been  found  in 
northern  Illinois  (Worthington),  Wisconsin,  not  rare  (Hoy),  Iowa 
(Allen),  Nebraska  (Dodge)  and  in  Colorado  at  Clear  Creek  Caiion 
(Uhler)  ;  south  of  this  belt  it  has  been  reported  but  from  a  single  locality, 
Georgia,  where  Abbot  says  it  is  common  and  from  which  state  I  have  seen 
specimens  ;  in  all  probability  it  will  be  found  along  tlie  whole  extent  of  the 
Appalachians. 

It  has  been  rarely  found  in  the  northern  half  of  New  England,  the  only 
localities  known  being  Norway  (Smith),  Hallowell  (Miss  Wadworth) 
and  Brunswick,  Me.  (Packard),  and  in  New  Hampshire  at  Milford  where 
Whitney  says  it  is  common,  and  on  the  southern  side  of  the  White  Moun- 
tains at  Bartlett  (Scudder)  ;  the  other  known  localities  are  in  Massa- 
chusetts,— Williamstown  (Scudder),  Andover  (Sanborn),  the  vicinity  of 
Boston,  very  common  in  sucli  localities  as  Maiden,  Winchester,  Prospect 
Hill  and  Turkey  Hill,  Milton  (Sanborn,  Faxon,  Tliaxter,  Minot,  Harris, 
Scudder),  Walpole  (Miss  Guild)  and  Springfield  (Emery)  ;  farther 
south  it  has  been  found  in  ISIassachusetts  on  Cape  Cod  ( Sanborn ) ,  in 
Rhode  Island  at  Providence  (Sanborn),  and  in  Connecticut  about  New 
Haven  (Verrill,  Smith). 

Food  and  habits  of  caterpillar.  The  caterpillar  is  easily  bred  on 
common  grasses.  Mr.  Abbot  specifies  the  crab  grass — Panicum  sanguin- 
ale  Linn,  as  its  food  plant  in  Georgia.  The  larva  is  more  plump  than 
many  other  grass  feeding  Hesperidae. 

The  caterpillar  is  sluggish  at  the  beginning  of  its  life  as  afterward.  It 
takes  it  from  twelve  to  eighteen  hours  to  effect  its  escape  from  the  egg,  and 
it  remains  nearly  a  fortnight  in  its  very  first  stage.  In  this  stage  it  gets 
between  the  leaves  of  grass  close  down  to  their  union  with  the  stem  and 
uses  the  mere  crevice  for  a  nest,  apparently  without  any  silken  fastenings. 
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Its  habits  are  nut  specially  cleanly  as  in  most  other  skippers,  for  it  soils 
its  own  nest  considerably. 

Life  history.  Tiie  insect  in  single  brooded  in  the  north,  double  brooded 
in  the  soutii,  jirubably  passing  the  winter  as  a  chrysalis.  In  the  south, 
the  butterfly  appears  by  the  middle  of  April  and  again  at  the  end  of 
August,  after  ten  days  passed  in  the  pupa  (Abbot). 

In  Xew  England  it  is  one  of  the  earliest  of  the  Pampliilidi,  the  earliest 
butterflies  being  seen  during  tlic  last  week  in  May,  the  female  scarcely  later 
tlian  the  male  ;  sometimes  they  are  not  seen  before  the  middle  or  latter  part 
of  the  first  week  of  June,  but  they  are  generally  out  by  this  time  in  the 
northernmost  limit  of  their  range  and  they  evidently  continue  to  emerge 
from  the  chrysalis  until  the  middle  of  the  month  and  remain  on  the  wing 
throuffh  this  month  ;  sometimes  battered  individuals  may  be  found  until 
the  middle  of  July.  The  female  begins  to  lay  eggs  by  about  the  10th  of 
June;  these  hatch  in  from  twelve  to  fifteen  days,  but  the  further  history 
of  the  caterpillar  has  not  been  traced,  excepting  that  some  I  had  remained 
in  this  stage  until  past  the  middle   of  July. 

The  butterfly  frequents  fields  and  meadows. 

Desiderata.  The  exact  distribution  of  this  butterfly  outside  of  New- 
England  and  the  completion  of  its  history  after  it  has  left  the  egg  are  the 
principal  desiderata  in  our  knowledge  ;  the  parasites  of  the  insect  and  the 
flight  and  postures  of  the  butterfly  are  yet  undescribed,  and  we  do  not 
know  how  the  winter  is  passed. 

LIST  OF  ILLUSTRATIONS.— ERYNNIS  SASSACUS. 

Egg.  PI.  37,  figs.  14, 20.  Male  abdomiual  appendages. 

PI,66,  fig.  19.    Plain.  42:10.    Xeuiatiou. 

23.    Outline.  43:15.    Discalstigmaof  fore  wing  of  male. 

69 :  12.    Micropyle.  45 : 1.    The  same,  greatly  enlarged. 

Caterpillar.  49:1.    Scales  of  the  discal  stigma. 

PI.  73,  fig.  7.    Caterpillar  at  birth.  59:8.    Side  view  of  head  and  appendages 

Imago.  enlarged,  with  details  of  leg  structure. 

PI.  10,  fig.  13.    Female,  upper  surface.  General. 

16.    Male,  both  surfaces.  PI.  30,  fig.  5.    Distribution  in  North  America. 
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ERYNNIS   MANITOBA.— The  Canadian  skipper. 

Pampkila  manitoba   Sciidd.,  Mem.  Bost.  Pnmp/i!7aco?«»ia  (pars)  Streck.,  Cat.  Aiiicr. 

soc.  nat.  hist.,   ii:  351,  pi.  10,  figs.  8-11;  pi.  11,  Maerolep.,  1B7-168  (1S7S). 

figs.  7-S  (1S74);— Spcyor,  Can.  eiit.,  xv:I43-  [Xot  I'apilio  comma  Linn.] 
145  (1883) ;— Echv.,  ibid.,  147-148  (1883). 

How  sweet  to  listen  to  the  dove 
When  all  the  rest  forget  to  sing, 
And  watch  the  swallows  wantoning. 
And  butterflies,  the  gold  whereof 
Comes  sinking  through  the  skies  .above 
Like  feathers  from  an  angel's  wing. 

LouLS  Belrose.— ilfidsMjnjner. 

Up  and  down,  up  and  down, 
I  will  lead  them  up  and  down. 

Shakkspeare.— il/!(?«Knwner-A75r/t«'s  Dream. 

Imago  (17  : 1,  4).  Head  covered  above  with  mingled  pale  yellow,  greenish  yellow 
and  black  hairs  with  many  fnlvous  ones  at  the  sides,  next  the  base  of  the  overarching 
pencil  of  fulvous  and  black  hairs  which  extends  above  the  eye ;  behind  the  eye  packed 
with  many  pallid  scales.  Eyes  black.  Antennae  pale  tawny  beneath,  blackish  brown 
above,  flecked  with  black  scales ;  the  club  blackish  above  with  purplish  and  greenish 
reflections,  orange  beneath  and  at  the  sides,  pearly  white  on  the  outer  side,  the  naked 
portion  including  the  hook  black  with  ferruginous  tinge.  Palpi  covered  almost  wholly 
with  greenish  yellow  scales  and  hairs  with  many  intermingled  white  hairs  on  the  sides 
and  beneath  and  a  lateral  fringe  of  forward  projecting  black  hairs  ;  apical  joint  with 
many  intermingled  black  hairs  above  and  a  greater  or  sm.aller  number  of  brownish 
hairs  below. 

Thorax  covered  above  abundantly  with  dark  greenish  yellow  scales,  haviug  a  de- 
cided ferruginous  tinge,  becoming  paler  posteriorly  and  all  concealing  the  minute 
black  scales  which  cover  the  immediate  surface ;  beneath  covered  with  pale  greenish 
yellow  scales  paler  beneath  than  at  the  sides.  Femora  covered  profusely  with  whitish 
scales,  but  above  and  especially  apically  fulvous,  and  fringed  with  long,  pale  yellowish 
green  or  whitish  hairs;  all  the  tibiae  and  tarsi  thickly  clothed  with  fulvous  scales 
above,  with  pallid  scales  beneath;  the  spines  dark  castaneous;  the  spurs  the  same, 
tipped  with  blackish  and  heavily  scaled  beneath  with  white;  claws  blackish  castane- 
ous; pnlvilli  black. 

Wings  above  tawny,  more  or  less  impure,  and  marked  with  brown  of  a  lighter  or 
deeper  tint,  generally  darker  in  the  female  than  in  the  male.  Fore  wings  with  the 
costal  edge  blackish  brown,  the  outer  margin  broadly  bordered  with  dark  brown,  hav- 
ing an  ill-defined  interior  border,  but  usually  set  off  to  a  greater  or  less  extent  by  the 
extra-mesial  row  of  spots,  more  distinct  in  the  female  than  in  the  male,  following  the 
usual  course  of  these  spots  in  this  genus ;  in  the  female,  the  basal  half  of  the  wing  is 
much  obscured  below  the  cell  with  blackish  brown,  sometimes  rendered  somewhat 
obscure  by  a  flecking  of  fulvous  hairs ;  especially  are  to  be  noted  two  large  spots  at 
the  base  of  the  lower  median  interspace  and  in  the  medio-submedian  directly  beneath 
it,  spots  which  in  the  male  are  always  fulvous.  The  discal  stigma  of  the  male  (43 : 8) 
consists  of  a  slightly  arcuate  streak,  broad  at  base  and  tapering  .at  tip,  which  extends 
from  the  submedian  nervure  to  the  base  of  the  second  median  nervule,  composed  of  a 
basal,  velvety,  black,  roundish  patch,  a  narrow  streak  of  erect  velvety  rods,  following 
the  lower  margin  of  the  cell,  and  beneath  the  latter  and  bounded  basally  by  the 
former  a  brown  line  almost  entirely  concealed  by  the  roof-like  arrangement  of  large, 
steel-gray,  overarching  scales.  Hind  loings  narrowly  ((J)  or  broadly  (?)  bordered 
with  blackish  brown  on  all  the  margins,  the  nervures  often  rendered  distinct  by  the 
same  and  a  vague  pale  fulvous  repetition,  more  distinct  in  the  female  than  in  the  male. 
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of  the  ni.irkinirs  of  the  uiulei'  surface;  the  outer  eilge  of  all  the  whigs  marked  with  a 
black  thread,  the  friiige  dark  brown  at  base,  on  the  lower  half  of  the  fore  wing, 
and  on  the  upper  two-thirds  of  the  hind  wins,  especially  the  latter,  followed  more  or 
less  distinctly  by  white. 

Beneath :  Fare  icintjs  fulvous,  the  apical  third  much  Itecked  with  greenish  yellow 
scales,  crossed  in  the  middle  of  the  outer  half  of  the  wings  by  an  exceedingly  irregular 
transverse  series  of  spots,  far  more  conspicuous  in  the  female  than  in  the  male ;  in 
the  latter  they  are  conliiied  almost  altogether  to  two  or  three  often  obsolescent  sub- 
costal spots  midway  between  the  apex  of  the  cell  and  of  tlie  wing,  and  to  two 
invariably  present,  snbconfluent,  sulxpiadrate  spots  in  the  interspace  beyond  the  cell, 
distant  from  the  outer  margin  by  from  one-half  to  the  whole  of  an  interspace;  in  the 
female  these  markings  are  always  conspicuous  in  all  their  parts  and  hold  a  similar 
position  and  rarely  are  connected  at  the  lower  outer  corner  of  the  upper  and  the 
upper  inner  corner  of  the  lower,  but  usually  are  separated  from  each  other  by  their 
own  width;  beneath  this,  in  the  female,  rarely  in  direct  connection  with  the  preceding, 
is  a  series  of  three  large  subquadrate  lunules  in  the  median  and  medio-submedian  inter- 
spaces, increasing  in  size  from  aljove  downward,  the  low'est  generally  very  vague, 
fading  out  on  either  side,  the  others  rendered  much  more  conspicuous  by  the  suffusion 
of  the  whole  part  of  this  wing  on  either  side  of  these  spots  by  blackish  brown,  which 
is  almost  totally  wanting  in  the  male,  where  these  spots  are  indicated  by  a  pallid  wash 
rarely  with  any  distinct  margins.  Hind  wings:  excepting  for  the  markings,  the  wing 
is  almost  uniformly  greenish  yellow,  varying,  however,  from  a  bright  olivaceous  to  a 
dark  greenish  gray :  the  markings  consist  of  a  white  spot,  round  or  angulale  at  the 
apex  of  the  cell,  very  variable  in  form,  not  infrequently  extending  over  the  median 
nervule  into  the  interspace  below  and  running  along  this  nervure  toward  the  base;  in 
such  case  it  is  alw.ays  accompanied  by  a  similar,  triangular,  elongate  spot  at  the  ex- 
treme base  of  the  costo-subcostal  interspace,  more  commonly  present  In  the  female 
than  in  the  male ;  further,  of  the  extra-mesial  series  of  spots  common  to  this  genus, 
which  here  consist  of  white  spots  usually  quadrate,  those  in  the  median  area  generally 
confluent  or  subconflueut,  especially  in  the  female,  occasionally  intensified  by  a  black 
edging  and  altogether  at  their  fullest  forming  a  belt  bent  at  right  angles  or  a  little 
less,  across  the  wing;  very  rarely  all  the  spots  are  connected  and  in  such  case 
tongues  of  white  scales  are  thrown  out  from  the  band  along  the  uervules  on  either 
side,  especially  on  the  outer;  the  upper  portion  of  this  bent  band  consists  of  two  spots 
in  the  costo-subcostal  and  subcostal  interspaces,  the  upper  sometimes  absent,  often  re- 
duced to  a  mere  dot.  the  lower  generally  (luadrato  or  at  least  quadrangular,  not  in- 
frequently rhomboidal,  and  situated  in  the  middle  of  its  interspace ;  the  spots  in  the 
interspace  beyond  the  cell  are  almost  always  confluent  and  form  a  transverse  sub- 
quadrate  spot  generally  excised  on  the  inner  margin,  usually  distant  from  the  outer 
margin  by  the  width  of  an  interspace ;  the  remaining  spots  forming  the  lower  arm  of 
the  bent  baud  are  sub-par.allel  to  the  outer  border  and  their  outer  margin  is  as  far  from 
the  same  as  the  inner  margin  of  the  spots  in  the  interspace  beyond  the  cell;  they  are 
subequal,  generally  quadrate.     Fringe  much  as  above. 

Abdomen  blackish  brown,  much  flecked  with  pale  fulvous  scales  on  the  sides  and 
with  whitish  scales  beneath  and  at  tip.  Upper  organ  of  male  appendages  (37:5,9) 
roundly  and  strongly  bent  at  base,  beyond  straight;  hook  scarcely  a  fourth  the  length 
of  the  centrum,  being  exceptionally  brief,  curved,  gently  tapering  to  a  blunt  point  as 
seen  from  the  side,  semi-ovate,  not  much  longer  than  broad  as  seen  from  above,  with  a 
slight  median  sulcus ;  lateral  arms  slender,  gently  tapering,  pointed,  curved  slightly 
upward.  Clasps  nearly  twice  as  long  as  their  basal  breatlth,  reaching  backward  nearly  as 
far  as  the  upper  organ,  tapering  regularly,  the  upper  edge  sharply  though  only  slightly 
excised  next  the  inner  base  of  the  inner  spine,  the  upper  apex,  including  the  apical  spines, 
incurved,  the  spines  of  about  equal  size  and  separated  by  a  narrow  space,  perhaps 
equal  to  the  middle  width  of  one  of  the  spines ;  the  recurved  edge  of  the  lower  margin 
has  a  single  denticle  next  the  apical  spines. 
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Measurements  in  milliraetres. 

MALES.                    j 

FEMALES. 

•Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

13.25 
4.5 

14.75 

7.75 
8.5 
5.6 

15.25 

7.(i 
8.2 
5.5 

13.8 
B. 

6.75 
4.6 

16. 
7.5 
8. 
5.5 

7j 

hind  til)i:u'  ;in(!  tarsi., 
fore  tiljiiie  and  tarsi.. 

8.5 
6. 

Described  from  133  ,  109  . 

Accessory  sexual  peculiarities.  The  discal  stigma  of  the  male  has  been  de- 
scribed under  the  wings;  the  scales  contained  In  it  consist  of  slender  jointed  threads, 
the  joints  gently  fusiform  (49:2g),'  accompanied  by  very  slender  and  very  slight 
spatulate  rods  (2  d) ;  the  stigma  is  guarded  at  tlie  edges,  especially  the  upper  edges, 
by  two-pronged  rods  or  rod-like  scales  in  dill'erent  parts  of  the  stigma  (2  a,  b,  c) ;  the 
cover  scales  above  are  large,  quadrangular,  well  rounded,  a  little  larger  apically  than 
at  the  base  (2  f) ;  the  field  below  the  stigma  is  composed  very  largely  of  triangular 
scales  of  varying  sizes,  finely  striate  (2  e,  i,  1),  while  otliers  are  more  quadrangular  in 
form  and  vary  similarly  in  size  (2  h,  k). 

Comparisons.  This  species  is  the  most  nearly  allied  to  the  European  P.  comma  of 
all  American  species ;  the  size  of  the  two  is  the  same,  and  the  upper  surface  of  the 
females  vary  in  each  species  to  the  same  extent;  there  are  no  constant  features  of  dis- 
tinction in  the  upper  surface  of  the  male,  although  in  the  present  species  the  hind 
wings  are  usually  devoid  of  the  appearance  of  the  spots  ou  the  under  surface,  which 
generally  are  faintly  but  exactly  marked  upon  the  upper  surface  in  the  European 
species.  The  under  surfaces  of  the  two  species  also  resemble  each  otlicr  closely,  and 
it  is  a  little  difficult  to  define  in  words  the  distinctions  whicli  are  apparent;  the  ground 
color  inclines  more  to  deep  green  in  P.  comma,  and  the  mesial  bent  band  of  the  Mud 
wings  is  ratlier  more  uniform ;  in  the  male  it  seldom  departs  from  a  certain  regu. 
larity  of  disposition,  the  spots  being  nearly  equal,  arranged  in  a  line  bent  at  a  little 
less  than  a  right  angle,  occasionally  broken  into  spots,  and  sometimes  witli  a  narrow 
black  bordering  to  the  spots  upon  the  inner  and  outer  side.  In  the  male  of  P.  mani- 
toba,  the  spots  generally  diminish  in  size  toward  the  middle  of  the  wing,  and  from  the 
greater  approximation  to  the  outer  border  (sliown  by  the  spot  in  the  interspace  beyond 
the  cell),  the  band  is  bent  at  considerably  less  tlian  a  riglit  angle;  the  spots  are  never 
bordered  with  black,  at  least  in  specimens  I  have  seen.  The  female  of  P.  comma 
agrees  very  well  with  the  male  of  the  same  in  its  characteristics,  only  the  band  is 
somewhat  liroader,  and  perhaps  more  frequently  made  up  of  detached  spots,  while  the 
female  of  P.  raanitoba  differs  to  a  greater  degree  from  its  male,  the  spots  showing 
greater  tendency  to  become  equal  in  size,  to  separate  from  each  otiier,  and  even  to  be- 
come margined  slightly  with  Ijlack;  it  is  therefore  less  readily  distingnislied  from  the 
same  sex  of  P.  comma  thiin  tlie  males  are;  tliere  is  also  great  variation  in  the  breadth 
of  the  Iiand  or  the  size  of  the  .spots,  for  while  usually  larger  than  in  the  male  (as  in 
most  species)  they  are  sometimes  many  times  larger,  and  occasionally  almost  as  small 
as  in  the  most  delicately  marked  males. 


Distribution  (30:  0).  This  butterfly  belongs  to  the  Canadian  fauna 
wiiere  it  reaches  across  the  country,  following  the  southern  border  of  the 
Dominion  of  Canada  from  Quebec  to  Vancouver.  That  it  is  more  partic- 
ularly a  western  species  is  shown  by  its  great  latitudinal  distribution  in  the 
west,  as  it  appears  to  follow  down  the  coast  ranges  to  central  California 
and  the  Rocky  Mountains  as  far  as  Colorado.  It  has  not  been  discovered 
in  the  intervening  elevated  plateau  or  on  the  mountain  ranges,  but  is  not 
likely  to  be  altogether  absent.     Thus,  along  the  Pacific  coast  it  has  been 
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louml  in  Ciilavuros  Cuuiity,  Cal.  ( Hrelioiis) ,  near  Truckee,  Nev.  (Mac 
Glashan),  Fort  Ivhuuath,  Or.  (Merrill),  Washington  Territory  (Edwards), 
and  Vancouver  Island  (Fletcher)  ;  it  has  also  been  found  at  Lake 
La  Hachc  (Crotch),  Pike's  Peak  and  Manitoti,  Col.,  Regina  (Fletcher), 
and  the  east  coast  of  Lake  Winnipeg,  wliicli  is  also  the  northernmost 
locality  (Scudder)  ;  coming  further  eastward,  Nepigon  and  Sudbury 
(Fletcher),  and  finally  at  Riviere  du  Loup,  nearly  opposite  the  mouth 
of  the  Saguenay  River  on  the  Lower  St.  Lawrence  (Couper). 

This  last  locality  is  our  warrant  for  including  it  in  this  portion  of  the 
present  work. 

Life  history.  The  data  for  the  seasons  of  this  butterfly  are  extremely  few 
and  somewhat  discordant.  That  it  appears  about  the  first  week  in  August 
or  perhaps  the  last  of  July  and  flies  until  toward  the  middle  of  September 
is  tolerably  clear  from  the  uniformity  of  dates  of  capture  of  different 
specimens.  Whether,  however,  this  is  the  only  brood  is  uncertain,  for 
specimens  apparently  to  be  referred  to  this  species  have  been  taken  in 
Colorado  early  in  June  and  in  California  even  at  the  last  of  April.  If 
these  are  correctly  given,  it  would  seem  probable  that  the  second  brood 
had  been  more  frequently  observed  and  is,  therefore,  the  more  abundant. 
This  is  the  meagre  sum  total  of  our  knowledge  of  this  species,  the  full 
history  of  which  will  probably  have  to  be  worked  out  in  the  west. 

LIST  OF  ILLUSTRATIONS.— EBTNNIS  MANITOBA. 

General.  PI.  17,  fig.  4.    Male,  both  surfaces. 
PL  30,  fig.  6.    Distribution  in  North  America.  37:5,9.    Male  abdominal  appendages. 

Imago.  i3 :  H.    Discal  stigma  of  fore  wing  of  male. 

PI.  17,  tig.  1.    Female,  both  surfaces.  49:2.    Scales  of  discal  stigma. 


GROUP  II  (metea). 

Dark  brown  butterflies  ;the  hook  of  the  antennae  is  short  and  stout,  rapidly  tapering 
and  not  originating  very  abruptly  at  base ;  median  nervure  first  forking  very  much 
further  from  the  base  of  the  wing  than  the  first  subcostal  fork ;  upper  organ  of  male 
abdominal  appendages  well  arched,  but  to  uo  such  extent  as  in  the  other  section. 

Species  :  metea,  attalus. 
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ERYNNIS  METEA.— Cobweb  skipper. 

[Cobweb  skipper  (Scudder) ;  White  banded  skipper  (Maynard).] 

Hesperia  inetea   Scudd.,  Proc.  Ess.  inst.  figs.  88,  88a  (1886). 

iii:  177-178    (1SG3);— Min.,    Proc.    Best.    soc.  Ocytes  metea  Scudd.,  Syst  rev.  Am.  Ijutl., 

nat.  hist.,  xii :  319-320  (1869).  65  (1872) ;  Butt.,  fig.  45  (1881). 

Pamphila  mtteo  Kirb.,  Syn.  catal.  Lcp.,  Isoteinon    metea  Hew.,  Cat.  coil,  diuni. 

607  (1871);  — French.,  Butt.  east.  U.  S.,  30U-  Lep.,  228  (1879). 
307  (1886);— Mayn.,  Butt.  N.  Engl.,  68,  pi.  7, 

Happy  creature !  what  Ijelow 
Can  more  happy  live  than  thou? 

Sipping  o'er  the  pearly  lawn 
The  fragrant  nectar  of  the  dawn. 

Anacrkon. 

Imago  (10:5,  11).  Head  and  collar  with  transverse  ridges  of  loner,  blackish 
scales,  edged  and  tipped  very  frequently  with  fulvous  and  paler  ones.  Palpi  plump, 
with  long  white  scales,  with  a  few  intermingled  pale  fulvous  and  black  scales,  covered 
with  black  scales  above,  where  concealed  by  their  position  next  the  head ;  apical  joint 
inconspicuous,  naked,  dark  reddish  brown ;  in  front  of  the  antennae  a  tuft  of  ratlier 
short,  fulvous  hairs :  behind  the  antennae  a  slender  tuft  of  longer  fulvous  hairs,  and 
behind  these  a  tuft  of  shorter  whitisli  hairs;  stalk  of  antennae  blackish  brown,  the  in- 
cisures black,  beneath  hoary,  with  whitish  hairs;  club  blackish,  above  with  a  broad 
stripe  of  fnlvous  scales  growing  tawny  toward  tip,  which  the  band  does  not  reach; 
beneath  and  at  sides  with  the  whole  basal  half  covered  with  hoary  scales;  all  of  the 
bent  portion  black.  Tongue  black,  excepting  at  extreme  tip,  where  it  is  deep  mahog- 
any brown. 

Thorax  purplish  black,  obscured  by  long,  dark  greenish  and  greenish  yellow  hairs, 
beneath  whitish ;  femora  and  coxae  densely  clothed  with  very  long,  dull  fulvous  and 
whitish  hairs,  directed  backward ;  femora  covered  with  blackish  brown  and  with 
mixed  hoary  and  fulvous  scales,  the  latter  more  conspicuous  above  and  sometimes  on 
the  outer  side ;  tibiae  and  tarsi  reddish  brown,  the  whole  more  or  less  obscured  and  made 
gray  by  mingled  brownish,  whitish,  and  fulvous  scales;  the  last  joint  of  tarsi  and 
claw  blackish;  spines  reddish;  spurs  reddish,  black  tipped,  clothed  with  hoary  scales. 

Wings  above ;  fore  icings,  basal  portion  in  the  male  above  and  within  the  stigma,  and 
also  the  inner  border  below  the  submedian  nervure,  brownish  fuscous,  sprinkled 
heavily  with  fulvous  scales,  except  along  the  subcostal  nervure.  where  they  are  much 
less  frequent ;  outer  half  of  costal  border  and  outer  border  broadly  obscured  with 
brownish  fuscous,  flecked  inconspicuously  and  very  sparsely  with  fulvous  scales,  and 
tinged  in  certain  lights  with  purplish;  within  this  region  are  five  whitish  or  dull  yel- 
lowish white  spots,  three  elongated,  broken,  wedge-shaped  ones,  one  above  and  a  very 
little  outside  of  another,  halfway  between  the  tip  of  the  cell  and  the  apex  of  the  wing, 
included  between  the  subcostal  veinlets;  two  subquadrate,  submarginal  ones,  one  on 
either  side  of  the  upper  median  nervule,  and  one  large,  very  strongly  elongated 
luuule  at  the  base  of  the  middle  median  interspace;  the  male  stigma  (43  :  1)  consists 
of  a  narrow  band  of  slaty  scales,  bordered  above  with  black  and  tinged  with  purplish  in 
certain  lights,  starting  from  the  submedian  nervure  at  two-flfths  the  distance  from 
the  base,  and  extending  in  nearly  a  straight  line  toward  the  last  divarication  of 
the  median;  it  has  a  very  gentle  curve,  whose  open  side  is  outward,  and  just  before 
reaching  its  termination  curves  a  little  more  outward  and  terminates  close  beside  the 
divarication  of  the  median ;  the  velvety  black  scales  are  much  more  prominent  in  a 
spot  at  the  submedian  nervure,  and  a  broad,  straight  streak  at  the  other  termination, 
which  borders  the  median  nervure.  and  impinges  on  the  last  divarication  of  the  same. 
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Between  the  sexual  band  and  the  marginal  obfuscation  tlie  wing  is  fulvous.  Hind 
icings  blackish  fuscous  obscured,  except  broadly  along  the  costal  border  and  very 
narrowly  along  the  median  ncrvure,  by  long,  greenish  fulvous  hairs  and  fulvous  scales, 
and  brightened  near  the  outer  margin  l)y  an  abruptly  bent,  rather  conspicuous  band, 
corresponding  to  the  one  on  the  under  surface,  of  yellowish  ami  fulvous  scales,  oblit- 
erated below  the  first  median  ncrvnle;  both  wings  edged  narrowly  with  black  along 
the  outer  border;  Wie  fringe  asliy  at  base,  dirty  white  at  tip. 

Beneatli,/yre  icfni/s  with  the  general  position  of  the  markings  as  upon  the  upper  sur- 
face; the  basal  part  of  the  wing  is  bhacklsh  brown,  obscured  by  slender,  longitudinal 
streaks  of  fulvous  scales  and  hairs  along  the  costal  border ;  apical  portion  of  wing, 
exclusive  of  the  whitish  spots,  which  replace,  but  more  largely,  the  whitish  fulvous 
spots  of  the  upper  surface,  pale  brow^n,  with  pale  fulvous  scales  interspersed;  the 
large  spot  in  the  median  Held  Is  whitish,  tinged  faintly  with  fulvous,  and  reaches  the 
border  near  the  inner  angle.  Jlitid  icinfjs  i\ark  brown,  with  paler  brown  and  fulvous 
scales  sparsely  interspersed;  faint  spots  of  pearly  white  scales  are  found  on  the  cos- 
tal border  near  the  base,  and  just  below  the  apical  half  of  the  cell,  extending  also  into 
the  cell;  a  few  white  scales  follow  the  internal  vein,  but  the  most  conspicuous  of  all 
is  a  broad,  transverse  band  of  pearly  white  scales,  somewhat  obscured  in  the  costal 
region  by  very  pale  pearly  brown  scales ;  the  inner  edge  of  this  band  arises  near  the 
middle  of  the  costal  border  and  passes  in  a  series  of  gentle  waves,  the  general  direc- 
tion of  which  is  a  nearly  straight  line,  subparallel  to  the  submedian  nervure,  to  the 
middle  of  the  interspace  between  the  last  branches  of  the  subcostal,  at  about  two- 
thirds  the  distance  from  the  divarication  to  the  outer  edge;  here  it  is  abruptly  bent  at 
much  less  th.in  a  right  angle,  and  passes  in  a  series  of  very  gentle  curves  in  a  general 
slightly  bowed  direction,  scarcely  subpai-allel  to  the  outer  border,  and  terminates  at 
the  submedian  nervure;  the  outer  edge  of  the  band  is  subparallel  to  the  inner,  but 
more  irregular  in  outline,  and  is  bent  at  about  a  right  angle ;  the  band  is  broadest  in 
the  costal  field  and  reaches  the  border  in  the  last  interspace  internally ;  near  the  middle 
of  the  costal  border  an  ovate  brownish  spot  is  included  between  the  transverse  band 
and  the  costal  spot  of  white  scales ;  the  anal  border  and  the  anal  angle  are  largely 
sprinkled  with  fulvous  scales. 

Abdomen  purplish  black,  obscured  by  long,  dark  greenish  and  greenish  yellow  hairs, 
beneath  whitish,  the  apices  of  the  segments  above  and  at  sides  frequently  marked  by 
fulvous  aud  paler  scales.  Last  segment  of  male  cylindrical,  densely  covered  with 
long,  fulvous  and  black  scales,  which  extend  beyond  the  edge  of  the  segment  by  nearly 
the  length  of  the  latter,  and  leave  an  obscure  terminal  opening;  when  denuded,  the 
segment  is  seen  to  be  obliquely  docked,  and  the  appendages  (37:0)  protrude  slightly 
beyond  the  terminal  orifice.  The  upper  organ  is  nearly  twice  as  long  as  broad,  taper- 
ing from  a  little  before  the  middle,  the  sides  of  the  centrum  expanding,  just  before  its 
extremity,  into  a  rounded  lobe,  abrupt  anteriorly,  the  hook  preserving  the  curve  of 
the  centrum  and  tapering,  at  first  rapidly,  afterwards  more  gently ;  lateral  arms  not 
nearly  so  broad  at  the  base  as  the  hook,  tapering  regularly  to  a  point.  Clasps  fully  half 
as  long  again  as  the  basal  breadth,  the  inner  spine  the  longer,  both  a  little  incurved 
and  finely  pointed,  separated  from  each  other  by  more  than  the  width  of  their  base. 


Measurements  in  millimetres. 

MALES. 

FKMALES. 

Length  of  tongue,  13-13.5  ram. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average 

Largest. 

13.25 
6.5 
7.1 
4.2 

13.5 
7. 
7.5 
5. 

14. 
7. 
7.3 
5.6 

15. 

15.25 

8.2 
5.25 

antennae. .» 

hind  tibiae  and  tarsi .. 
fore  tibiae  and  tarsi .. 

Accessory  sexual  peculiarities.  The  discal  stigma  of  the  male  has  been  described 
under  the  wings ;  the  scales  contained  in  it  consist  of  jointed  threads  with  uniform 
slender  joints  (48:  7  c),  accompanied  by  a  very  varied  assortment  of  subspatulate 
or  spatulate  rods  and  elongated  scales ;  sometimes  also  trilobed,  those  in  the  inner 
stigma  being  figured  at  7  i,  k,  1,  those  in  the  outer  stigma  at  7  e,  h ;  the  upper  base  of 
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the  outer  stigma  is  edged  by  two-proiiged  or  three-pronged  slender,  efpial  scales  (7  d,  f ) 
and  accompanied  by  some  (juadrangular  scales  with  truncate  and  slightly  toothed  apical 
margins  (7  g)  ;  in  the  field  below  the  stigma  are  found  triangular  striate  scales  with 
strongly  convex  apical  margins  (7  b),  or  more  elongated  forms  with  less  convex  mar- 
gin, slightly  enlarged  at  the  outer  edges  (7  a). 

Egg  (66  :  30).  Surface  covered  with  very  inconspicuous  punctuations,  very  nnmer- 
ous,  l)eing  40  or  50  to  a  cell,  almost  circular  but  slightly  ovate,  not  more  than.  002  mm. 
in  diameter;  cells  averaging  from  .025  mm.  to  .042  mm.  in  width;  color  dead  parchment 
white;  height,  .08  mm. ;  lireadth,  1.04  nmi.        • 

The  egg  is  fuller  in  the  upper  half  tlian  that  of  E.  sassacus. 

Caterpillar.  First  slaije.  Head  (80:  52)  very  dark  castaneous,  almost  black,  shin- 
ing; the  surface  with  distant,  irregular,  impressed  lines  and  furnished  with  rather  dis- 
tant, short,  delicate,  whitish  hairs,  each  inserted  in  a  slight  and  shallow  punctuation; 
ocellar  field  black ;  first  joint  of  the  antennae  pale,  second  fuscous,  third  and  fourth 
black,  the  bristle  black;  palpi  castaneous,  the  second  and  third  joints  paler  at  tip; 
mandibles  dark  castaneous.  Body  white  with  a  very  f.aint  greenish  tinge;  dorsal  tho- 
racic shield  castaneous,  its  anterior  edge  and  a  line  nearest  the  posterior  edge  black  ; 
dermal  appendages  pale  or  slightly  dusky,  those  of  the  upper  row  directed  inward  a 
little,  those  of  the  next  ro^v  slightly  forwards ;  the  last  segment  has  very  long  pale 
hairs  directed  at  first  upward  and  then  backward;  first  thoracic  legs  dusky,  the  ter- 
minal joint  black;  other  thoracic  legs  white,  the  two  apical  joints  slightly  dusky;  pro- 
legs  pale;  spiracles  pallid  with  a  dusky  annulus.  Length  of  body,  2.4  mm. ;  breadth  of 
head,  .5  mm. ;  of  body,  .(J5  mm. 

Distribution  (30  :  7) .  Tliis  member  of  the  Allegliani;in  fauna  is  liardly 
known  outside  of  New  England  or  its  immediate  border,  tlie  only  extra 
limital  localities  from  which  it  has  been  re])orted  being  Albany,  N.  Y., 
where  Mr.  Lintner  finds  it  "plentiful"  and  where  I  have  taken  it  with  him, 
and  Wisconsin  where  Hoy  says  it  is  common.  Edwards  also  reports  it 
from  Texas,  but  this  would  seem  to  need  special  verification. 

In  Xcw  England  it  is  confined  to  the  soutiiern  half,  the  northernmost 
known  station  being  Milford,  N.  H.,  plenty  (Whitney).  In  Massachu- 
setts it  has  been  found  several  times,  but  never  abundantly,  in  the  imme- 
diate vicinity  of  Boston  (Faxon,  Minot),  in  Springfield,  a  single  specimen 
(Emery)  and  Middleboro  common  (Hambly).  Tlie  only  other  localities 
from  which  I  know  it  are  in  Connecticut,  Farmington  (Norton)  and  New 
Britain  (Ilulljert,  Scudder). 

Oviposition.  The  only  eggs  I  have  obtained  were  sent  me  by  Mr. 
Hambly,  laid  in  the  bo.x  in  which  the  female  was  imprisoned,  mostly  on 
the  sides,  a  few  on  the  bottom  ;  tliey  hatched  in  two  weeks. 

Food  and  habits  of  caterpillar.  The  caterpillar  feeds  upon  grasses 
altiiougli  never  yet  raised  to  maturity  upon  them.  It  is  very  sluggish  at 
birth,  for  in  eating  its  way  out  of  the  egg  it  takes  four  or  five  nibbles  to 
cut  ofi['  a  single  roundish  slice  of  about  the  size  of  one  of  its  own  mandildes, 
after  which  it  waits  a  great  while  before  resuming  its  labors,  so  that  the 
completion  of  its  task  requires  a  long  time  ;  tiie  mere  act  of  crawling  from 
the  egg  occupies  half  a  minute  ;  it  weaves  a  web  with  every  step  down  the 
side  of  the  egg  and  when  its  hinder  extremity  is  about  half  way  down  the 
declivity,  it  turns  upon  its  track  to  devour  the  remainder  of  the  shell ;  one 
caterpillar  which  ate  less  than  three-fourths  of  its  former  abode  was  seven- 
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teen  minutes  in  ai-coniplishing  this  task.  Anutlier  was  five  or  six  hours 
in  gnawing  the  opening  and  devouring  the  sliel]. 

Life  history.  Altliougli  this  Panipliilid  is  the  earliest  of  its  tribe,  it  is 
nevertiu'kvs  single  Ijrooded  :  un(juestional)ly  it  jiasses  tlie  winter  as  a  chrys- 
alis, as  it  appears  on  tlie  wing  in  May,  iisiiaily  during  tlie  early  jiart  of  the 
last  week  but  ooeasionally  even  by  the  middle  of  the  month  ;  the  female 
usually  appears  about  four  days  after  the  male  and  begins  to  deposit  her 
eggs  but  a  few  days  thereafter,  tiiat  is,  dtu-ing  the  first  week  in  June ;  the 
insect  continues  on  the  wing  throughout  June  ;  the  eggs  hatch  in  a  fort- 
night but  the  sulisequcnt  histoiT  of  the  caterpillar  has  not  been  traced  ;  it 
should  l)e  easy  to  do  so.  Mr.  Hambly  found  tlie  Initterfl}'  in  but  a  single 
locality  in  ]\liddleboro  in  open  ground ;  frequently  resting  upon  violet 
blossoms,  as  ^Ir.  Lintner  says,  it  is  usually  found  about  shrubbery. 

Desiderata.  The  history  and  description  of  the  caterpillar  and  chrysalis 
of  this  insect,  the  habits  of  the  caterpillar  and  butterfly,  the  attitudes, 
peculiarities  of  flight,  stations  and  geographical  distribution  of  the  butter- 
fly, are  the  principal  lacunae  in  our  knowledge.  The  life  history  must  be 
perfectly  easy  to  trace,  exceptionally  so  for  a  single  brooded  skipper. 

LIST  OFILLUSTRATIOys.-ERYXNLS  METEA. 

E<j<j.  PI.  42,  tig.  1.    Neuratiou. 

PI.  66,  fig.  30.    Oiitliue.  43:1.    Discal  .stigma  of  fore  wiug  of  male. 

Caterpillar.  48 :  7.    Scales  of  the  discal  stigma. 

PI.  SO,  fig.  52.    Front  view  of  head  in  stage  i.  53 ;  8.     Side  view  of  head  andappendages 

Iraayo.  enlarged,  with  details  of  the  structure  of 

PI.  10,  fig.  5.    Male,  both  surfaces.  the  legs. 

11.    Female,  upper  surface.  General. 

37:0.    Male  abdominal  appendages.  PI.  30,  tig.  7.    Distribution  iu  North  America. 

ERYNNIS   ATTALUS.— The  dotted  skipper. 

Pamphila  attains  Edw.,  Trans.  Am.  ent.  5x    (isTT);- French,    Butt.    east.  U.    S.,  309 

sociii:  276  (1871).  (1886). 

Ocytes   Seminole    Scudd.,  Syst.    rev.   Am.  Pamphila  attains   var.  seminole  Streck., 

butt..  55  (1872).  ^^'at.  Amer.  Macrolep.,  169  (1878). 

Pamphila  seminole  Edw., Cat.  Lep.Amer., 

She  phick'd  a  wildwood  Rose  and  fondly  strove, 
With  pausing  step  and  ever  anxious  care, 
To  carry  honie  her  dainty  treasure-trove. 
A  butte'rfly  perch 'd  on  those  petals  fair, 
Soon  the  gay  creature  Hutter'd  off  again; 
And  then  her  girlish  fingers  dropped  the  flower. 
Ah!  little  maid,  when  Love  asserts  his  power. 
This  lesson  duly  learnt  may  save  thee  pain; 
Why  from  the  forest  Rose  thine  hand  unclasp, 
Because  the  fickle  insect  would  not  stay? 
Not  all  the  tendance  of  thy  sweet  blue  eye. 
And  tiptoe  heed,  secured  the  butterfly; 
The  flower  that  needed  but  thy  tender  grasp 
To  hold  it,  Ih'iu  hast  lightly  thrown  away  I 

Eliza  Tdrnek. 

Imago    17:  'J.  12).     Head  covered  above  witli  a  mass  of  mingled  pale  and  dark 

olivaceous,  black  and  fulvous  hairs,  concealing  to  a  greater  or  less  extent  the  scales 

beneath,  which  vary  from  pearly  gray  in  the  female,  sometimes  with  a  greenish  tint, 

to  blackish  brown  in  the  m.ale;  in  both  a  cluster  of  white  scales  above  the  eye  directly 
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beliind  the  ovtr-arching  pencil  of  mingled  blackish  and  dark  tawny  hairs;  behind 
the  eyes  a  cluster  of  mingled  white  and  yellowish  scales.  Antennae  blackish  brown 
above,  faintly  annulate  at  the  tip  of  the  joints  with  black,  clay  brown  beneath,  extend- 
ing far  upon  the  club,  which  otlierwise  is  black  brown  with  a  purplish  reflection,  flecked 
with  some  steel  gray  scales  ;  naked  apical  portion  of  the  club  and  hook  luteo-f  errugi- 
nous.  Palpi  dirty  white  washed  with  yellow,  the  white  most  noticeable  along  the 
middle,  sparsely  flecked  throughout  with  black  hairs ;  the  apical  joint  light  brown, 
above  darker,  sometimes  blackish.  Eyes  piceous.  Tongue  blackish  castaneous,  cas- 
taneous  at  tip. 

Thorax  covered  with  long  fulvous  and  olivaceous  hairs,  when  fully  clothed  almost 
entirely  concealing  tlie  purplish  black  and  steel  gray  scales  which  cover  it  prof usely ; 
beneath  covered  with  pale  yellowish  and  whitish  hairs,  and  some  slate  gray  scales. 
Legs  completely  covered  above  with  pale  clay  yellow  scales,  the  femora  with  heavy 
fringes  of  very  pale  yellowish  hairs ;  spines  testaceous,  on  the  tarsi  slightly  darker 
than  on  the  tibiae;  spurs  the  same  but  clothed  with  pale  clay  scales,  castaneous  at  the 
tip;  claws  dark  castaneous;  pulvilli  black. 

Wings  above  very  dark  purplish  brown  ((J)  or  dark  brown  (?),  with  pale  tawuy 
( ^ )or  pallid  (?)  markings.  Fore  wings  in  the  male  with  a  discal  stigma  composed  of 
two  slender,  scarcely  arcuate,  black  lines  in  the  medio-submedian  and  lowest  median 
interspaces,  roofed  in  by  steel  gray  arching  scales  above  and  below;  the  upper  stigma 
followed  on  the  outer  half  of  its  upper  limit  by  a  patch  of  black  rods  and  the  extreme 
base  of  the  lower  stigma  with  a  roundish  patch  of  the  same;  this  stigma  divides  two 
tawny  areas  :  the  upper  one,  more  or  less  pallid,  is  found  at  the  extremity  of  the  cell  where 
outwardly  it  terminates  abruptly;  the  other  forms  the  lower  part  of  an  irregular  ex- 
tra-mesial series  of  fulvous  spots,  consisting,  first,  of  three  .short  dashes  in  the  subcos- 
tal interspaces,  one  directly  over  the  other,  generally  increa.sing  in  length  from  above 
downward  and  placed  at  just  less  than  half  way  from  the  tip  of  the  cell  to  the  tip  of 
the  wing;  these  are  followed  by  two  dots,  one  above  the  other,  in  the  subcosto-median 
and  upper  median  interspaces,  parallel  to  the  outer  border,  a  little  outside  of  the 
outermost  of  the  subcostal  spots ;  and  in  the  median  interspaces  below  these  a  ful- 
vous band  following  the  lower  margin  of  the  stigma,  broken  by  the  interspaces  and 
running  in  a  straight  line  from  the  dots  previously  mentioned  to  the  middle  of  the 
inner  border,  broadening  as  it  passes.  All  tliese  tawny  markings  are  replaced  in  the 
female  by  pallid  and  the  markings  difl'er  further  in  that  the  spot  at  the  extremity  of 
the  cell  is  shorter,  has  a  more  distinct  inner  margin,  and  that  in  the  medio-submedian 
interspace  is  very  much  reduced  in  size.  Hind  wings  with  a  faint  repetition  of  the 
markings  of  the  under  surface,  either  tawny  ((J)  or  very  pale  tawny  ( ? ) ;  in  the  latter 
the  ground  of  the  entire  wing  much  obscured  by  tawny  hairs.  Fringe  of  all  the  wings 
of  the  color  of  the  upper  surface  on  the  basal  half,  apically  much  more  pallid,  except- 
ing on  the  upper  half  of  the  outer  border  of  the  fore  wings;  its  extreme  base  marked 
by  a  blackish  brown  thread. 

Beneath  :  fore  loiyu/s  dark  brown  ( (J )  or  pale  brown  ( ?  ) ,  in  the  parts  not  covered 
by  the  hind  wings  rather  heavily  dusted  with  tawny  scales;  the  markings  of  the  upper 
surface  are  repeated  beneath  but  more  vaguely  and  in  paler  colors,  especially  in  the 
male,  the  position  of  the  stigma  being  marked  by  a  blackish  brown  stripe.  Hind  wings 
of  the  same  ground  color  as  the  fore  wings  but  very  heavily  dusted  with  tawny  scales, 
the  markings  consisting  of  a  small  round  whitish  spot  at  the  extremity  of  the  cell  and  an 
extra-mesial  series  of  similar  spots,  forming  a  lient  band  running  from  the  subcostal 
interspace  to  the  lower  median  interspace  inclusive,  bent  at  a  right  angle  in  the  sub- 
costo-median interspace,  where  the  spots  arc  two  in  number,  smaller  than  the  rest,  side 
by  side,  and  distant  from  the  outer  margin  by  the  width  of  the  interspace;  fringe  of 
both  wings  as  above. 

Abdomen  dark  brown,  more  or  less  flecked  with  ligliter  brown  scales,  especially  at 
the  incisures  and  beneath.  The  upper  organ  of  the  male  appendages  (37  :  7)  is  fully 
twice  as  long  as  broad,  the  centrum  strongly  arched,  the  tapering  hook  nearly  straight, 
slightly  downcurved  apically ;  lateral  arms  slender,  equally  straight,  tapering  regularly. 
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upcurved  a  little  aplcftUy  to  meet  the  hook  of  the  centi-iim.  Cla.sp.s  nearly  twice  as 
Ions  as  the  basal  breadth,  the  upper  edge  excised  before  the  Inner  spine,  both  spines 
similar,  slender  and  linely  pointed,  separated  by  tlie  narrowest  possible  slit,  followed 
at  their  imier  base  (invisible  externally)  by  a  lessor  dentiform  spine. 


Measurements  in  niillinietres. 

MALES. 

FEMALES. 

Length  of  tongue,  IT  nmi. 

Smallest. 

Average. 

Largest. 

Smallest.  ^Average. 

Largest. 

14.73 

7.5 

5.4 

15.75 

8.75 
5.6 

15. 
6.5 
7.9 

17. 
6.9 

8. 

e.6 

18. 
6.9 
8.15 
5.7 

Iiin<l  tiliiae  nnd  tarsi.  . 
fore  tibiae  and  tarsi.  . 

Described  from  23,99. 

Dimorphic  forma.  Ekyxxis  att.^lus  quaiapkn.  The  above  describes  wliat  I  regard 
as  the  normal  reuuUe  of  this  species,  Erynnis  attalus  att.u.us,  tlio  markings  resem- 
bling more  closely  those  of  tlie  male  than  in  a  second  form  of  the  female  winch  seems 
to  be  quite  as  abundant  as  the  first.  This  differs  from  tlie  normal  form  mainly  in  the 
darker  ground  color  of  the  wings,  which  is  almost  precisely  that  of  the  male,  but 
further  in  the  lack  of  fulvous  hairs  upon  the  upper  surface,  which  give  the  warm 
appearance  to  tlie  hind  wing  of  the  normal  type,  and  in  the  less  conspicuous  markings, 
those  of  the  fore  wings  being  almost  white  but  very  much  reduced  in  size,  the  extra- 
mesial  series  of  spots  being  s\ibe(|ual  tliroughout,  formed  almost  altogether  of  minute 
spots  and  streaks,  excepting  that  tlie  spot  in  the  lower  median  interspace  is  sometimes 
quadrate  and  consideralMy  larger  than  the  others;  on  the  under  surface  these  same 
markings  are  usually  more  distinct  than  in  tlie  normal  type,  being  more  sharply  defined 
and  more  uniform. 

Accessory  sexual  peculiarities.  The  discal  stigma  of  the  male  has  been  de- 
scribed under  the  wings  ;  the  scales  contained  in  it  consist  of  jointed  threads,  the  joints 
slender  and  equal  in  the  heart  of  the  stigma  (48:  5h),  accompanied  by  some  very 
slender,  graceful  androconia,  the  apex  convex  (5  d)  or  roundly  excised  (5  g) ;  at  the 
base  are  found  some  feebly  two  or  three-pronged,  rod-like  scales,  sometimes  enlarged 
apically  (5e,  f)  and  above  the  apex  of  the  stigma  large,  equal  or  apically  enlarged, 
round-tipped  cover  scales  (5  a,  b) ;  iu  the  field  below  the  stigma  large,  triangular  scales, 
feebly  and  slightly  undulate  at  the  apical  margin  (5  c). 

This  is  a  Carolinian  species  (30:  8),  which  seems  to  be  tolerably  abun- 
dant in  the  south  and  apparently  extends  some  distance  into  the  Alle- 
ffhanian  fauna.  It  has  been  found  throuijhout  the  south  from  Texas 
(Boll)  to  Florida  (Morrison)  and  is  credited  to  North  Carolina  by 
Edwards.  In  the  northern  states  it  has  been  found  at  Racine,  Wis.,  not 
rare  (Hoy)  ;  in  Iowa,  according  to  Edwards,  and  in  Xew  Jersey  from 
which  place  I  have  seen  specimens. 

Several  individuals  were  captured  on  one  occasion  in  Belmont,  near 
Boston,  Mass.,  by  Mr.  Roland  Thaxter.  This  is  its  only  known 
occurrence  in  Xew  England. 

^\'e  know  absolutely  nothing  concerning  the  life  history  or  even  the 
seasons  of  this  butterfly,  no  single  date  of  capture  having  been  recorded. 
There  is,  indeed,  no  other  buttei-flv  of  our  fauna  of  which  so  little  is  known. 


LIST  OF  ILLUSTRATIONS.— ERYNNIS  ATTALUS. 


General. 
PI.  80,  fig.  8.    Distribution  iu  North  America. 

Imago. 
PI.  17,  fig.  9.    Female,  half  of  upper  surface. 


12.    Male,  both  surfaces. 
37 :  7.    Male  abdominal  appendages. 
48 : 5.    Scales  of  discal  stigma  of  fore  wing 
of  the  male. 
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ATALOPEDES  SCUDDEK. 

Atalopedes*  Scudd..  Syst.  rev.  Amer.  butt.,      Hesperia  jiars  Auctonim. 
67  (1872).  Pamphila  pars  Auetorum. 

Tyjie.—Hesperia  huron  Eclw. 

Tlie  fairest,  the  freshest  of  flowers  bring  hither, 
With  the  (lew  on  their  petals  lilces^listeniiig pearls; 

Blend  their  hues  and  arran;;e  them  with  care  ere  they  wither. 
Spray  by  spray  in  the  hair  of  these  ravishing  girls. 

Butterflies  of  all  colours,  the  gayest  —  the  brightest, 
Rainlww-tinted  — bespangled,"— likewise  hither  bring; 

Let  the  thrall  of  the  captives  be  one  of  the  lightest; 
Displace  not  the  bloom  of  one  azure-tipiied  wing. 

Now,  watch  nie,  and  mark,  when  I  hold  up  my  finger, 
Let  their  gauzy  wings  once  more  in  freedom  rejoice; 

"  Oh  vhose  head  ilie  hultprflies  love  most  to  linger, 

"  That  girl  sliall  lie  iiiieen— she's  the  butterflies'  choice." 
STEyn.— The  Jade  Chaptet.    (From  the  Chinese.) 

Imago  (59  :  6).  Head  very  large,  heavily  clothed  with  father  short  hairs,  mostly  ar- 
ranged in  transverse  masses  \  outside  of  the  antennae  a  small,  spreading  bunch  of 
slightly  arcuate  bristles,  passing  less  than  one-third  way  around  tlie  eye.  Front  pro- 
tuberant but  not  very  tumid,  lying  wholly  beyond  the  front  of  the  eyes,  with  a  broadly 
rounded,  transverse  ridge  in  the  middle  of  the  lower  two-thirds,  which,  viewed  ante- 
riorly, is  pretty  regularly  and  considerably  arcuate ;  a  distinct,  arcuate,  longitudinal 
sulcation  in  the  middle  of  each  lateral  half ;  the  whole  piece  scarcely  three  times  as 
broad  as  long;  the  front  border  is  marginate  in  the  middle,  and  curves  regularly 
around  to  the  outer  edge  of  the  antennae;  it  is  separateil  from  the  vertex  by  a 
straight  sulcation,  distinct  only  in  the  middle  half,  which  is  scarcely  in  advance  of  the 
m^lddle  of  the  antennae.  Vertex  slightly  arched  longitudinally,  flat  transversely,  the 
anterior  half  just  reaching  the  level  of  the  eyes,  behind  sloping  ofTand  separated  from 
the  occiput,  which  is  pretty  deeply  sulcate  longitudinally  In  the  middle,  by  a  brace- 
shaped,  slightly  impressed  line.  Eyes  pretty  large,  not  very  full,  nearly  circular, 
naked.  Antennae  inserted  with  their  hinder  edges  in  the  middle  of  the  summit;  sepa- 
rated from  each  other  by  more  than  tliree  times  the  diameter  of  the  basal  joints,  the 
whole  antenna  slightly  shorter  than  the  abdomen,  composed  of  thirty-seven  or  thirty- 
eight  joints,  of  which  eighteen  to  twenty  form  the  club,  which  is  about  two-tifths  the 
length  of  the  stalk,  the  crook  consisting  of  four  minute,  slenderly  tapering  joints, 
together  about  three  times  as  long  as  broad,  but  considerably  shorter  than  the  greatest 
width  of  the  club;  the  latter,  exclusive  of  the  crook,  is  stout  oval,  from  three  to  four 
times  as  long  as  broad,  tapering  gradually  at  base,  broadly  rounded  at  tip,  largest  at 
from  the  sixth  to  eighth  joint  from  its  base;  middle  joints  of  the  stalk  three  times  as 
long  as  broad;  the  third  joint  from  base  of  antennae  Ave  times  as  long  as  broad. 
Palpi  short  and  very  stout,  very  broad  and  flat  wlien  viewed  from  the  front,  fully  one 
and  one-half  times  longer  than  the  diameter  of  the  eye,  clothed  very  compactly  with  a 
very  heavy  mass  of  not  very  long  scales,  which  the  apical  joint,  also  clotlied  heavily 
but  with  recumbent  scales,  surpasses  but  slightly;  basal  joint  l>ullate,  triquetral,  sub- 
pyriform,  with  a  tumid  expansion  on  the  inner  border  of  the  extremity,  as  long  as 
broad ;  middle  joint  large,  buUate,  a  little  arcuate,  obovate,  slightly  appressed,  broadly 
rounded  at  either  extremity,  but  squared  a  little  at  the  upper  inner  extremity,  consider- 
ably liroader  than  the  basal  joint,  slightly  more  than  twice  as  long  as  broad,  scarcely 
shorter  than  the  vertical  diameter  of  the  eye;  apical  joint  originating  at  tlie  outer 
border  of  the  extremity  of  the  middle  joint,  directed  at  right  angles  to  it,  straight, 
cylindrical,  slightly  tapering,  rounded  at  either  extremity,  aljout  three  times  as  long 
as  broad,  and  half  as  long  as  the  greatest  breadth  of  the  middle  joint. 

*  aroXds,  iniSoiw,  the  lively  skipper. 
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Prothoracic  lobes  not  very  large,  more  than  half  as  lon;j;  aiiaiii  as  high,  nrl)out  three- 
fourths  as  long  as  the  shorter  iliameter  of  the  eye,  the  inner  three-fifths  nearly  square, 
the  outer  a  triangle  of  about  half  the  size,  the  inner  liorder  ami  inner  half  of  tlie  upper 
bortler  straight  and  at  right  angles  to  each  other.  Patagia  pretty  large,  three-fourths  as 
long  as  the  breadth  of  the  head,  the  posterior  lobe  about  half  as  broad  and  nearly 
twice  as  long  as  the  base,  straight,  equal,  tapering  only  near  the  tip,  where  it  is 
rounded. 

Fore  wing  (42  :  U)  twice  as  long  as  broad  ;  the  lower  outer  angle  falling  distinctly 
outside  the  middle  of  the  costal  margin ;  the  form  of  the  wing  precisely  as  in  Erynnis. 
The  costal  nervure  terminating  a  little  beyond  the  middle  of  the  costal  margin ;  tlie 
subcostal  nervure  closely  approximate  to  the  costal  margin;  the  second  nervnle 
originating  just  before  the  middle  of  the  wing;  cell  two-thirds  as  long  as  the  wing, 
very  slender,  and  increasing  regularly  and  very  slightly  in  width  to  flve-sixths  the  dis- 
tance to  the  tip ;  tlrst  median  nervnle  arising  midway  between  the  base  of  the  wing 
and  the  second ;  the  second  midway  between  the  origin  of  the  second  and  third  sub- 
costal uervules ;  submedian  nervure  arcuate ;  internal  short,  straight,  very  obscurely 
connected  with  the  submedian. 

Hind  wing  a  little  longer  than  broad,  the  costal  margin  straight  beyond  the  strong 
basal  lobe ;  the  outer  margin  well  and  regularly  rounded  as  far  as  the  middle  of  the 
medio-subraedian  interspace,  below  this  distinctly  though  slightly  lobed ;  the  anal 
angle  rounded,  rectangular;  the  inner  margin  scarcely  concave.  Neuration  .as  in  An- 
thomaster. 

Discal  stigma  of  male  consisting  of,  first,  a  longitudinal  streak  at  base  of  middle  median 
interspace,  of  shining,  black,  recurved  rods;  second,  of  a  semilunar  field  of  dead  black 
erect  rods  in  the  lowest  median  interspace,  overhung  above  by  long,  curving  scales ; 
followed  below  by  a  short,  small  striga  of  shining  black  scales,  and  outside  by  a  large 
field  of  erect,  loosely  compacted  scales.  The  scales  in  the  stigma  consist  of  short  and 
slight  jointed  threads,  the  joints  short  and  strongly  fusiform,  accompanied  Ijy  large, 
spatulate  scales  and  rods,  and  guarded  at  special  points  by  two-pronged  rods  and  long 
oval  scales,  while  in  the  field  below  the  stigma  are  found  some  large,  apically  fan- 
shaped  scales,  with  deep,  undulate  margin. 

Legs  2,  3,  1 ;  under  surface  of  femora  and  upper  surface  of  tibiae  furnished  as  in 
Erynnis;  hind  tibiae  also  supplied  above  with  a  thin,  spreading  fringe  of  long  hairs. 
Femora  2,  1,3;  tibiae  2,3,  1 ;  tarsi  2,3.  I ;  fore  and  hind  femora  of  equal  length,  fully 
two-thirds  the  length  of  the  middle  femora ;  fore  tibiae  two-thirds  the  length  of  the 
fore  femora,  half  as  long  as  the  middle  tibiae,  which  in  their  turn  are  scarcely  longer 
than  the  hind  tibiae.  Leaf-like  appendage  of  fore  tibiae  not  very  large,  long  and 
slender,  lanceolate,  but  the  apical  half  curved,  tapering  and  pointed,  originating  a  little 
beyond  the  middle  of  the  joint,  surpassing  a  very  little  its  extremity,  about  five  times  as 
long  as  broad;  other  tibiae  armed  at  the  tip  with  a  pair  of  long  and  slender,  very  unequal 
spurs,  the  hind  tibiae  also  with  an  exactly  similar,  scarcely  shorter  pair  in  the  middle 
of  the  apical  three-fifths ;  both  tibiae  have  a  lateral  row  of  very  infrequent,  very  long 
spines,  as  in  the  preceding  genus.  Tarsal  joints  1,  2,  3,  4,  5,  excepting  on  the  fore 
legs,  where  the  apical  is  a  little  longer  than  the  penultimate  joint;  fore  tarsi  of  the 
length  of  the  middle  femora,  two-thirds  the  length  of  the  middle  tarsi,  which  are 
scarcely  longer  than  the  hind  pair;  all  with  a  triple  series  of  long  and  very  slender 
spines,  those  at  the  apex  of  each  joint  fully  twice  as  long  as  the  others,  excepting  on 
the  fore  legs,  where,  however,  they  are  mucli  longer  than  the  others;  basal  joint  as 
long  as  the  rest  together  on  the  middle  legs,  a  little  shorter  than  they  on  the  others; 
second  joint  fully  half  as  long  as  the  basal.  Claws  not  very  small,  delicate,  tapering, 
regularly  and  strongly  arcuate.  Pad  moderately  large,  quadrate.  Paronychia  bifld,  the 
upper  lateral  lobe  being  compressed,  laminate,  falciform,  pointed,  as  long  as  the  claw, 
the  other  inferior,  threadlike,  half  as  long  as  the  claw. 

Abdominal  appendages :  Upper  organ  small,  depressed,  the  centrum  bent  at  right 
angles,  beyond  which  all  the  parts  are  horizontal,  the  hooks  very  small  and  connate  at 
tip,  surpassed  in  length  by  the  still  slenderer,  similarly  connate,  lateral  arms  which  lie 
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just  beneath  thoni.     Clasps  broad  and  as  lonp;  as  the  upper  orsan,  equal,  terminating 
at  tip  in  a  manner  somewhat  similar  to  the  last  genus. 

Egg.  Hemispherical,  more  than  half  as  broad  again  as  high,  largest  about  one-sixth 
of  the  distance  above  the  base,  above  that  regularlj-  domed  with  no  tlattening  of  the 
curve  at  the  summit;  minutely,  profusely  and  uniformly  punctate,  the  punctae 
being  omitted  only  at  the  micropyle;  covered  with  a  polygonal  network  of  raised 
lines. 

Caterpillar  at  birth.  Head  large,  shaped  much  as  at  maturity ;  with  ^ery  distant, 
short  bristles;  surface  smooth  with  very  distant,  faint  punctures;  ocelli  six  in  num- 
ber, the  tirst  five  in  a  regular,  arcuate,  anterior  series,  the  upper  three  equidistant, 
approximate,  the  lower  three  equidistant,  distant;  the  sixth  behind  this  series,  forming 
a  little  more  than  a  right  angle  with  the  first  and  fifth.  Body  very  slender,  equal;  dor- 
sal thoracic  shield  distinct,  bearing  anteriorly  a  transverse  series  of  distant,  apically 
enlai'ged.  long,  rather  stout  bristles,  as  long  as  the  segment;  abdominal  segments  of 
the  body  divided  into  live  sections,  the  largest  occupying  the  anterior  half  of  the  seg- 
ment and  marked  posteriorly  with  a  suboljsolete  crease,  the  posterior  four  subequal ; 
bristles  of  the  body  ^\ine-glass  shaped,  the  apex  being  as  broad  as  the  basal  papilla; 
they  are  scarcely  more  than  half  as  long  as  the  broadest  section  of  the  segment  and 
are  arranged  as  follows :  a  laterodorsal  series  in  the  middle  of  the  broad  anterior 
section;  an  infralateral  series  on  the  second  of  the  short  sections;  a  suprastig- 
matal  series  in  the  middle  of  the  posterior  half  of  the  broad  anterior  section  ;  and  an 
infrastigmatal  series,  a  pair  to  each  segment,  one  a  little  in  front,  the  other  a  little 
behind  the  middle,  directed  respectively  anteriorly  and  posteriorly ;  on  the  last  seg- 
ment are  two  pairs  of  laterodorsal  bristles  as  long  as  two  or  three  segments  of  the 
body,  erect  but  strongly  recurved. 

Mature  caterpillar.  Head  stout,  the  lower  half  quadrangular,  the  upper  broad, 
low,  conical,  deeply  and  rounded  cleft  at  the  median  suture;  of  nearly  equal  depth 
throughout,  excepting  the  narrowing,  rounded  summit  above  the  neck;  triangle 
obscure  with  a  double  median  furrow ;  ocelli  six  in  number,  five  in  a  strongly  arcuate 
row,  facing  downward  and  forward  at  subequidistant  intervals,  the  uppermost  obso- 
lete, the  third  and  fourth  largest,  the  fifth  directl.v  opposite  the  base  of  the  antennae, 
the  sixth  above  it  and  forming  a  right  angle  with  it  and  the  second. 

Body  long  and  slender,  tapering  more  r.ipidly  forward  than  behind,  largest  from  the 
fourth  to  sixth  abdominal  segments ;  dorsal  thoracic  shield  of  equal  width,  extending 
almost  to  the  spiracle,  rounded  at  the  extremity,  a  triangular  part  of  which  is  nearly 
severed  from  the  main  body ;  deeply  sulcate  transversely,  followed  anteriorly  by  a 
naked  space  of  equal  width,  in  front  of  which  the  segment  is  abruptly  narrowed  to  the 
■width  of  the  collar  of  the  head ;  inferior  gland  of  the  first  thoracic  segment  large, 
about  as  large  as  the  basal  joint  of  the  thoracic  legs,  globose,  transversely  slit;  seg- 
ments of  the  body  divided  into  seven  sections,  of  which  the  first  is  the  broadest  and 
broader  than  any  two  of  the  others  together,  the  remaining  snbecjual,  the  spiracle  sit- 
uated on  the  second ;  covered  profusely  and  pretty  uniformly  with  minute  papillae, 
having  no  serial  disposition,  bearing  minute,  excessively  short  hairs;  the  following 
series  of  crateriform  disks  :  a  lateral  series  on  the  fourth  transverse  fold,  transverse, 
oval,  minute;  on  the  second  and  third  thoracic  segments  these  are  situated  a  little 
lower,  are  double,  one  directly  above  the  other  and  larger;  on  the  second  thoracic 
segment  situated  directly  above  the  small  thoracic  callosity ;  a  suprastigmatal  series 
lying  directly  in  the  obsolete  crease  separating  the  first  and  second  sections  of  the 
segments,  broad,  oval,  transverse,  slightly  larger  than  the  preceding,  its  length  not 
equalling  the  width  of  the  spiracles ;  an  infrastigmatal  series  as  far  behind  the  spira- 
cle as  the  suprastigmatal  is  in  advance  of  it;  and  a  lateroventral  series  of  larger, 
circular  ones  on  the  first  and  second  abominal  segments. 

Chrysalis.  Long,  snbcylindrical.  the  anterior  extremity  bro.id,  a  little  depressed  : 
head  and  ])rothorax  together  forming  a  broad  mass  nearly  twice  as  broad  as  long  wth 
rounded  sides,  the  middle  half  of  the  front  forming  an  independent  rounded  projec- 
tion ;  mesothorax  a  little  broader  than  the  prothorax,  gently  rounded  above,  scarcely 
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higher  than  the  abdomen,  slightly  pinclieil  laterally  bchiiul,  the  posterior  curve  para- 
bolic; basal  wing  tubercles  broadly  rounded,  not  very  prominent,  the  body  behind 
them  subeijual  as  far  as  the  end  of  the  fourth  abdominal  segment;  the  llfth  and  sixth 
tapering  slightly,  beyond  rapidly,  to  a  point,  which  is  formed  by  thecremaster;  viewed 
from  the  side  the  body  tapers  slightly  from  the  thorax  backward  to  the  extremity  of  the 
sixth  abdominal  segment,  then  more  rapiiUy  to  a  rounded  tip  which  is  interrnptcd  by 
the  projection  of  the  hook-like,  tapering,  depressed  cremaster;  in  front  the  body  tapers 
rapidly  from  the  middle  of  the  mesonotum  forward;  the  front  rounded,  a  little  pro- 
duced, scarcely  angulatc  in  front  of  the  eyes;  prothoracic  tubercles  lateral,  slightly 
raised,  filled  witli  a  domed  mass  of  bristles;  fore  legs  reaching  just  beyond  the  tip  of 
the  antennae  to  the  point  where  the  median  girth  is  placed ;  the  middle  legs  shorter 
than  the  wing  by  about  the  length  of  a  segment ;  the  tongue  projecting  free  to  the  tip 
of  the  llfth  abdominal  segment ;  abdomen  supplied  with  a  considerable  number  of 
minute  tubercles  ranged  irregularly  in  six  or  seven  transverse  rows  to  each  segment, 
each  supporting  a  recumbent,  backward  directed  hair;  cremaster  depressed,  the  sides 
oblique,  expanded,  broadly  sulcate,  their  apex  carinate,  thus  making  a  broad,  deep, 
triangular  snlcation  on  the  upper  surface  of  the  cremaster. 

So  far  as  yet  known,  this  genus  comprises  but  one  or  two  species,  occu- 
pying a  belt  which  traverses  North  America  between  the  27th  and  41st 
parallels  :  one  species  has  been  found  on  the  confines  of  New  England. 

The  butterflies  composing  it  are  a  little  larger  than  those  of  most  of  the 
previously  mentioned  genera  of  this  tribe  ;  the  fore  wings  of  the  male  are 
furnished  with  a  broad  discal  streak  or  spot  which  tapers  outwardly  to  a 
point.  The  wings  are  colored  and  marked  much  as  in  Erynnis,  but  the 
females  are  more  infuscated,  so  as  to  leave  a  very  tortuous  series  of  semi- 
vitreous  spots  crossing  the  outer  half  of  the  fore  wings.  They  are  remark- 
able for  their  appressed  palpi.  Little  is  known  of  the  history  of  these 
insects,  but  they  are  probably  double  brooded. 

The  eggs  are  not  very  elevated,  well  domed,  rather  distinctly  punctate. 
The  caterpillars,  pale  green  in  early  life,  become  gradually  more  and  more 
dusky  by  their  abundant  sprinkling  with  griseous  dots,  so  that  when  mature 
they  appear  almost  uniformly  fuliginous,  with  a  black  head.  The  chrysa- 
lids  are  also  of  a  dark  color  with  a  lighter  but  speckled  abdomen  and  long 
and  slender  cremaster ;  the  head  is  slightly  and  roundly  protuberant  in 
front  and  the  tongue  reaches  the  end  of  the  fifth  abdominal  seg'ment. 


EXCURSUS  LXVIII.— FLIGHT  IN   BUTTERFLIES. 

O'er  the  grass,  Round  about  Flow'r  bells  ring, 

Hand  in  hand,  With  the  breeze,  With  soft  chime, 

Kiss  and  pass,  In  and  out  Fairies  sing, 

Fairy  Baud—  'Neath  the  trees !  Keeping  time- 

On  they  go,  Steps  so  light 

Stepping  soft,  Scarcely  make 

LaughingTow,  Dew-drops  bright 

Kissing  oft.  Gleam  and  shake  I 

Margaret  Deland. 

The  mechanism  of  the  flight  of  butterflies,  as  of  all  insects,  is  not  alto- 
gether sunple.  The  wings  are  broad  expanses  of  membrane,  supported  at 
base  by  a  more  or  less  slender  pedicel,  which  seems  at  first  sight  to  have  its 
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hinge  at  the  very  crust  of  the  thorax  ;  the  resistance  of  the  air  in  their 
beats  must  be  considerable,  especially  at  the  extremities  of  the  wings,  and 
all  direct  appliances  for  motion  nmst  be  at  the  extreme  base,  under  a 
highly  disadvantageous  leverage. 

A  close  examination  of  the  structure  at  the  jointage  will,  however,  show 
that  a  short  arm  of  the  lever  does  pass  within  the  flexible  walls  of  the  sides 
of  the  thorax,  and  that  the  body  wall  above  is  more  rigid  and  removed 
slightly  nearer  the  centre  of  the  body  than  the  more  flexible  wall  below  the 
wing  ;  and  two  sets  of  vertical  muscles  will  be  found  attached  to  this  short 
arm,  both,  however,  side  by  side  on  the  under  surface  of  the  arm  ;  the 
inner  set,  however,  is  attached  within,  the  outer  set  without,  a  point  oj)po- 
site  the  edge  of  the  wall  of  the  body  above  the  wing.  The  inner  set 
serves  to  raise,  the  outer,  which  hugs  the  wall  of  the  body,  to  lower  the 
wings. 

Now  while  such  an  arrangement  must,  and  as  experiment  shows  does, 
have  such  an  effect,  it  would  seem  as  if  it  must  work  at  a  decided  disad- 
vantage and  be  quite  inadequate  to  such  rapid  and  powerful  movements  as 
are  found  in  some  insects  ;  in  such,  to  give  an  example  only  among  butter- 
flies, as  we  see  in  the  heavy  Ijodied,  small  winged  skippers  ;  or  to  give  such 
a  powerful  rigidity  to  the  wings  when  the  insect  is  killed  by  prussic  acid  as 
will  sometimes  cause  a  wing  to  break  in  our  endeavor  to  move  it.  More- 
over if  we  dissect  the  body  of  any  butterfly,  we  shall  find  the  entire  thorax 
crammed  with  muscles  wliich  have  both  their  attachments  on  the  walls  of 
the  thorax  itself,  one  principal  set  running  in  an  obliquely  vertical,  another 
in  a  longitudraal  direction,  and  whose  only  possible  use  can  be  to  flatten 
or  shorten  the  thorax  itself.  Why  such  an  apjiaratus  to  accomplish  this? 
Is  it  for  respiratory  purposes,  as  one  may  at  first  surmise?  But  there  are 
no  such  muscles,  either  as  regards  direction  or  tremendous  power,  in  the 
abdomen  where  most  of  the  respiratory  openings  occur.  Apply  experiment 
again  and  it  is  quickly  seen  that  the  action  of  the  first  set,  the  obliquely 
vertical  muscles,  which  flatten  the  thorax,  is  to  raise,  of  the  other  set  to 
lower,  the  wings.  These  two  entirely  different  agencies,  one  acting 
directly  on  the  wing  itself,  the  other  indirectly,  by  the  pressure  of  the 
edges  of  the  body  walls  next  the  base  of  the  wings,  acting  in  unison, 
suflice  to  translate  compound  action  into  simple  motion.  Other  special 
muscles  serve  for  such  other  movements  of  the  wings  as  are  necessary. 
This  will  explain  whj'  the  movements  of  the  opposite  wings  are  simultane- 
ous and  always  alisolutely  co-ordinated  :  the  more  powerful  muscles  of  the 
thorax  cannot  act  upon  the  wings  of  either  side  independently  of  the 
opposite. 

Comparative  studies  of  the  muscular  appliances  for  fligiit  in  difterent 
buttei'flies  have  never  been  undertaken,  but  they  might  yield  some  interest- 
ing results,  for  the  difference  in  the  character  of  ffight  between  most  of  the 
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Satyritls  witli  tlu'ir  lazy,  t'ochle  action  on  the  one  hand,  and  of  some  Nym- 
plialidae  "Hasliing  like  lightning"  as  tiiey  pass  hy,  or  of  most  Hespcridae 
with  their  active  bustling  ways,  on  the  other  hand,  is  very  marked.  But 
wholly  apart  from  the  muscular  force  rerpiired,  the  form  of  the  wing  has  a 
great  deal  to  do  with  the  character  of  the  flight.  Those  which  sail  on  ex- 
panded  wings  always  offer  an  exceptionally  broad  expanse  ;  the  most  rapid 
flyers  have  always  a  pointed  apex  to  the  fore  wings,  the  lengthening  of  this 
part  giving  a  greater  leverage  ;  those  which  may  double  suddenly  in  their 
flight  never  have  the  costal  margin  of  the  fore  winacs  straight.  And  since 
the  special  form  of  the  wing  is  characteristic  of  groups  of  greater  or  less 
size,  so  between  the  members  of  such  groups  the  manner  of  flying  is  ex- 
tremely similar. 

It  is  thus  that  in  the  case  of  some  mimetic  Leptalids,  the  form  of  whose 
wings  is  altered  to  as  great  a  degree  as  their  coloring  and  pattern,  their 
flight  equally  resembles  that  of  their  model ;  the  changes  have  gone  hand  in 
hand  and  have  given  them  an  additional  chance  of  life.  It  is  not  that  they 
have  wantonly  or  intentionally  changed  their  mode  of  flight  by  imitation  ; 
those  individuals  whose  wings  were  longest  had  perfoi'ce  to  fly  a  shade 
more  like  their  models  and  had  that  better  chance  of  freedom  from  attack 
which  greater  likelihood  of  a  mistake  on  the  part  of  their  enemies  would 
give  them. 


ATALOPEDES  HURON.— The  sachem. 

[Velvet  spotted  skipper  (Maynard).] 

Sesperia  huron  Edw.,  Proc.  entom.  soc.  Atalopedes  Huron   Scudd.,  Syst.  rev.  Am. 

Philad.,  ii:16,  pi.  1,  figs.  1,  2  (1863) ;— Reak.,  butt.,  57  (1872). 

Proc  ent.  soc.  Philad.,  v:  150  (186B).  Isoteinon    huron    Hew.,  Cat.  coll.  diurn. 

Pamphila  huron  Kirb.,  Syn.  cat.  Lep.,  600  Lep.,  228  (1879). 
(1871) ;— French,  Rep.  ins.  III.,  vii:  1,59  (1878); 

Butt.    east.  U.    S.,   312-313  (1886)  ;—iIayn.,  Figured  also  by  Glover,  111.  N.  A.  Lep.,  pi. 

Butt.  N.  Engl.,  60-61,  pi,  8,  figs.  94,  94a  (1886).  38,  fig.  9;  pi.  G,  figs.  1,  2,  ined. 

But  at  the  window  what  comes  in? 
A  lovely  painted  butterfly. 

Taylor. —  The  Morning's  Task. 

Imago  (17  : 8,  16).  Head  covered  above  with  dark  greenish  yellow  and  black  hairs, 
the  former  in  excess  only  in  the  <?  ;  beneath  and  behind  the  eye  clothed  with  white 
scales,  tinged  slightly  with  yellow  beneath,  deepening  above  into  tawny;  the  tuft  on 
either  side  of  the  antennae  of  mingled  tawny  and  black  hairs.  Palpi  whitish  at  base, 
becoming  more  and  more  suflTused  with  yellowish  beyond,  the  apical  third  to  half 
pale  lemon  yellow,  often  tinged  with  tawny,  or,  in  the  $,  interspersed  with  a  few 
tawny  scales;  the  extremity,  viewed  from  above,  of  mingled  dark,  greenish  yellow  and 
black  hair-like  scales ;  the  apical  joint  is  black  above,  and  on  the  outer  Inferior  edge  of 
the  middle  joint  is  a  row  of  black  hairs ;  the  inside  toward  the  tip  is  somewhat  inf  us- 
cated.  Antennae  black,  with  purplish  reflections  above;  beneath  orange  inwardly,  and 
pale  yellow  outwardly,  the  colors  all  extending  upon  the  club,  but  the  brighter  ones 
divided  bv  a  broad  field  of  blackish  or  brownish  fuscous,  occupying  the  whole  of  the 
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under  side  excepting  the  basal  tliird ;  whole  crook  blackish  fuscous,  the  last  joint  black. 
Tongue  very  dark  castaneons,  growing  blackish  next  the  base,  luteous  toward  tip. 

Thorax  covered  above  with  olivaceo-tawny  hairs,  more  or  less  mingled  anteriorly 
with  blackish  ones;  beneath  with  pale  yellowish  hairs,  with  a  few  intermingled  black- 
ish ones,  and  toward  the  sides  becoming  tinged  with  fulvous.  Legs  buff,  deepest  on 
the  femora,  which  are  yellowish  beneath  and  fringed  with  fulvous  hairs,  and  within 
are  more  or  less  infuscated,  excepting  toward  the  tip ;  the  tarsi  are  a  little  duskier  than 
the  rest  of  the  leg,  and  above,  beyond  the  middle  of  the  first  joint,  have  a  gradually 
broadening  stripe  of  brown ;  spurs  pale  bull",  tipped  with  dark  reddish ;  spines  reddish 
luteous;  claws  reddish;  pad  dusky. 

Wings  above  tawny,  bordered  with  dark  brown  (^),or  Ijlackish  brown,  marked 
with  pale  tawny  and  white  (?).  Fore  mncjs :  In  the  male  the  outer  border  is  broadly 
margined  with  dark  brown,  occasionally  flecked  obscurely  with  fulvous  scales,  its  in- 
terior border  extending  in  a  straight  line  at  right  angles  to  the  costal  border  from  the 
middle  of  the  outer  two-fifths  of  the  costal  border  to  the  first  inferior  subcostal  nerv- 
ule ;  here  it  is  removed  half  the  distance  which  would  othenvise  separate  it  from  the 
outer  border  until  it  reaches  the  upper  median  nervule,  when,  at  a  similar  distance  from 
the  margin  to  what  it  first  occupied,  it  passes  in  ill-defined  crenulations,  the  outer 
points  of  which  approach  the  margin  on  the  nervules,  to  the  inner  border;  the  two 
interspaces  beyond  the  tip  of  the  cell  are  partially  occupied  by  a  quadrate  or  triangular 
dusky  spot,  larger  above  than  below,  extending  above  as  far  outwardly  as  tlie  middle 
of  the  excision  in  the  outer  bordering  of  the  wings,  vaguely  limited  interiorly,  and 
reaching  at  least  halfway  from  its  exterior  limit  to  the  tip  of  the  cell.  Stigma  (43 :  11) 
formed  principally  of  a  large,  slightly  arcuate,  subconical  patch,  reaching  from  the 
second  divarication  of  the  median  uervure,  where  it  is  pointed,  to,  or  very  close  to,  the 
middle  of  the  basal  two-thirds  of  the  submedian  nervnre,  where  it  is  broadly  rounded; 
its  upper  border  is  convex  and  follows  the  median  ncrvure  to  midway  between  its  base 
aud  last  divarication,  and  then  suddenly  bends  to  the  submedian;  the  under  border  is 
concave  and  sweeps  with  a  regular  curve  to  the  submedian  nervure,  causing  the  patch 
to  broaden  regularly  and  inconsideratjly  on  its  outer  half,  more  rapidly  on  its  inner 
half ;  the  outer  half  of  its  upper  edge  is  occupied  by  a  slender  stripe  of  velvety  black 
made  of  closely  compacted  hairs,  aud  a  small,  similar,  oval  patch,  seldom  more  than 
half  as  long,  occupies  its  border  next  the  submedian  nervure ;  these  are  sometimes  con- 
nected by  a  line  of  velvety  black  following  the  upper  limits  of  the  whole  patch;  the 
upper  inner  half  of  the  remainder  is  filled  with  elongated,  loose  brown  scales,  directed 
toward  the  deepest  part  of  the  concavity  of  the  exterior  border;  the  remainder  with  a 
dirty  grayish  substance;  the  patch  is  followed  outwardly  by  a  large  roundish  field  of 
erect,  fuliginous,  Ijlack  scales,  the  interior  margin  of  which  rests  against  the  whole  of 
the  exterior  border  of  the  principal  patch,  excepting  the  outer  velvety  part,  aud  which 
is  a  little  longer  than  broad,  equal  parts  lying  on  either  side  of  tlie  lowest  median  nerv- 
ule. The  costal  and  submedian  uervures  are  broadly  bordered  on  the  Ixasal  fourth  or 
fifth  of  the  wing  with  brownish  scales,  and  the  nervules  on  the  apical  half  of  the  wing 
are  delicately  traced  in  brownish;  the  costal  edge  is  sometimes  brownish,  and  the 
outer  edge  delicately  marked  with  blackish ;  fringe  of  mingled  tawny  and  dark  brown, 
the  latter  absent  below  the  lowest  median  nervule.  In  the  outer  half  of  the  wing 
of  the  female  is  an  irregular  series  of  pale  spots  made  up,  first,  of  a  transverse  row  of 
three  subequal,  small,  contiguous  spots,  separated  only  Ijy  the  uervures  and  thus  form- 
ing a  single  small  quadrate  patch,  half  as  long  as  high,  at  about  right  angles  to  and 
just  outside  the  middle  of  the  outer  half  of  the  costal  border,  wliich  it  does  not  attain; 
the  spots  are  whitish,  the  upper  one  tinged  with  tawny ;  second,  of  a  curving  row  of  four 
unequal,  quadrate  or  augular  spots,  generally  pale  tawny,  sometimes  whitish,  the  two 
smaller  equal  and  square,  the  upper  of  them  slightly  outside  of  the  lower,  situated  in  the 
interspaces  lying  beyond  the  cell,  their  exterior  limits  separated  from  the  outer  border 
by  the  width  of  an  interspace  and  a  half,  the  two  larger  whitish,  occasionally  pale  tawny, 
rhoml)ic  or  suljrhombic  in  form,  the  upper  of  them  broader  apically  than  basally,  its 
lower  outer  angle  often  considerably  produced,  situated  close  to  the  base  of  the  upper 
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median  Interspace,  the  lower  in  the  lower  median  interspace,  with  its  interior  margin 
rounded,  its  exterior  reaching  to  the  interior  margin  of  the  upper  spot;  in  addition  to 
these  spots,  the  outer  tliird  or  lialf  of  the  cell  is  dashed  with  pale  tawny,  and  the  base 
of  the  interspaces  beyond  the  cell  as  well  as  the  whole  basal  half  of  the  costal  l)order  is 
flecked  more  or  less  with  tawny:  the  brown  suljniedian  nervurc  is  narrowly  edged 
with  pale  tawny,  which  toward  the  middle  of  the  wing  expands  on  either  side  into  a 
vague  patch,  more  or  less  triangular  above;  the  outer  edge  is  delicately  traced  with 
blackish ;  fringe  dusky,  becoming  paler  below  the  lowest  median  uervure.  Hind  wings 
dark  brown ;  in  the  (J ,  they  are  lightly  flecked  next  the  outer  border  with  a  few  tawny 
scales  and  the  whole  disc  between  the  subcostal  and  snbmedian  nervures  suffused  with 
tawny,  but  traversed  by  dusky  nervures,  and  beyond  the  middle  of  the  wing  (excepting 
at  the  snbmedian  nervure,  on  which  a  tawuy,  longitudinal  streak  extends  quite  to  the 
outer  border)  powdered  rather  sparsely  with  fuscous  scales,  w-hich  renders  the  inner 
limits  of  the  darker  outer  border  obscure;  this  is  sinuous,  approaching  the  outer  mar- 
gin beyond  the  cell  to  within  less  than  the  width  of  an  interspace,  receding  from  it  in  the 
medio-submcdian  interspace ;  the  inner  third  of  the  wing  is  largely  provided  with  tawny 
hairs.  In  the  ?  the  darker  color  is  more  uniformly  spread  over  the  surface,  but  tawny 
hairs  are  found  over  the  whole  inner  half  and  even  at  the  centre  of  the  wing,  while  a 
transverse,  slightly  irregular,  moderately  bi'oad  band  of  tawny,  broken  by  the  dusky 
nervules,  crosses  the  middle  of  the  outer  two-thirds  of  the  wing  from  the  upper  sub- 
costal to  the  lowest  median  nervules ;  excepting  the  portion  in  the  subcostal  interspace, 
which  lies  witliin  the  parts  following,  its  exterior  limit  on  a  line  with  their  interior 
limits,  the  band  lies  at  right  angles  to  the  inner  border,  gradually  receding  from  the 
outer  border  as  it  approaches  the  latter;  there  is,  also,  a  small  spot  or  dash  of  tawny 
in  the  cell,  next  to  and  between  the  divarications  of  the  median  uervure.  The  fringe 
is  tawny,  paler  and  dingier  in  the  $  than  in  the  ^. 

Beneath  saffron  colored. .the  upper  half  of  the  fore  wings  tinged  with  tawny,  all 
excepting  the  tawny  parts  frequently  obscured  in  large  measure  by  fuscous  in  the  $  , 
as  is  also  the  inner  border  of  the  fore  wing  as  far  as  the  submedian  nervure,  and  the 
lower  half  of  the  base  in  the  g  ;  the  outer  border  of  both  wings  and  at  least  the  outer 
half  of  the  costal  border  of  the  fore  wings  are  delicately  edged  with  blackish  and  the 
fringe  is  similar  to  that  of  the  upper  surface  but  a  little  brighter.  Fore  v:inijs ;  the 
markings  of  the  upper  surface  are  repeated  bene.ath  in  the  <?,  very  indistinctly,  and 
the  discal  patch  not  at  all;  a  few  pale  spots  represent  the  similar  ones  on  the  $ 
above  the  median  area;  in  the  ?  distinctly  of  a  similar  form  and  size  as  above,  except- 
ing in  the  tawny  patches  of  the  cell  and  of  the  submedian  nervure,  the  former  of  which 
Is  merged  in  the  general  tawny  tint  of  the  cell,  the  latter,  greatly  diffused,  extending  as 
a  broad,  pale,  obscurely  limited  patch  in  the  outer  half  of  the  raedio-submediau  inter- 
space, and  which  is  also  represented,  inconspicuously,  i:i  tlie  $  hy  a  paler  yellow  than 
the  ground.  Hind  icinrjs ;  the  obscurity  of  the  markings  in  the  male  is  in  perfect 
accord  with  that  of  the  fore  wings,  so  that  it  is  only  in  flown  specimens  that  one  may 
distinctly  make  out  that  the  limits  of  the  paler  and  clearer  transverse  band  is  similar 
to  that  of  the  female.  The  markings  of  the  upper  surface  of  the  female  are  rather 
obscurelj'  repeated  beneath,  sometimes  as  obscurely  as  in  the  $ ,  the  transverse  band 
being  not  infrequently  extended  by  a  squarish  spot,  occupying  the  whole  width  of  the 
costo-subcostal  interspace,  as  far  removed  inwardly  from  that  of  the  subcostal  as  that 
is  from  tlie  lower  portions  of  the  band ;  occasionally  tlie  whole  band  is  bordered  by 
dark  interspaceal  spots;  the  inner  margin  is  clearer  than  the  rest  of  the  wing  in  both 
sexes. 

Abdomen  blackish,  largely  obscured,  especially  on  the  sides  and  on  the  apical  half  of 
the  segments  with  tawny ;  beneath  pale  yellow,  almost  white.  Upper  organ  of  male 
abdominal  appendages  (37  :  21,  22)  with  each  of  the  hooks  twice  as  long  as  broad,  in- 
curved, very  blunt  tipped,  scarcely  half  so  long  as  the  horizontal  portion  of  the  centrum. 
Cla.sps  nearly  two  and  a  half  times  longer  than  broad,  the  upper  and  lower  borders 
straight,  the  former  with  a  slight  prominence  in  the  middle;  lower  half  of  the  clasp 
produced  to  an  abruptly  upcurved  and  slightly  incurved,  tapering  process,  its  tip  passing 
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a  little  above  the  upper  border  and  its  edge  forming  the  posterior  border  of  tlie  clasp; 
upper  posterior  angle  of  clasj)  slightly  produced,  a  little  incurved  and  bearing  at  its 
extremity  a  fine  upturned  tliorn,  lyiag  beside  the  extremity  of  the  lower  process. 


Measurements  in  millimetres. 
Length  of  tongue,  12.2  mm. 


Length  of  fore  wing 

antennae , 

hind  tibiae  and  tarsi. , 
fore  tibiae  and  tarsi . . , 


MALES. 

KEMALES. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

14.5 
6.5 
7.6 
4.75 

16.5 
7.25 

8.5 
5.5 

17.5 
8. 
9. 
6. 

17. 
5. 
8.5 
5.2 

19.25 
7.5 
9.2 
5.9 

20. 
8. 
9.8 
6.4 

Described  from  8  3 ,  12  9  . 

Accessory  sexual  peculiarities.  The  discal  stigma  of  the  male  has  been  described 
under  the  wings  ;  the  scales  contained  in  it  consist  of  jointed  threads,  the  joints  (49  :  3  d) 
short,  strongly  fusiform  in  the  heart  of  the  stigma,  accompanied,  at  least  in  the 
basal  patch,  lay  some  spatulate  scales  of  peculiar  form,  either  very  largo  with  a  large 
spatula  developed  from  a  broad  shank  (3  c),  or  of  long,  feebly  spatulate  rods  (3  g) ; 
guarding  these  androconia  are  found  at  the  extreme  base  two-pronged  rods  of  very  vary- 
ing lengths  (3  f ,  k) ,  accompanied  above  by  large,  very  elongated,  ova!  scales  with  entire 
margins,  with  converging  waved  reflections  at  tip  (3  a),  and  along  the  upper  edge  two - 
pronged  and  three-pronged,  slender,  rod-like  scales,  enlarging  rapidly  though  not 
greatly  at  their  base  (3  b,  h) ;  in  the  field  below  the  stigma  are  found  some  scales  of 
very  peculiar  form  (3  e) ;  they  are  large,  equal  and  rather  slender  in  the  basal  two-thirds, 
suddenly  expanded  into  a  fan-shape  apically,  the  outer  margin  strongly  convex  and 
deeply  waved.  In  the  vitreous  spot  of  the  lower  median  interspace  of  the  female  are 
found  some  rounded  subquadrangular  scales  with  waved  reflections  and  entire  margins 
(3i). 

Egg  (66:  31;.  The  cells  of  the  reticulation  quadrangular,  half  as  broad  again  as 
long  on  thelmsal  half  of  the  egg,  above  which  they  are  at  first  of  about  equal  height  and 
breadth  and  irregularly  pentagonal,  afterward,  and  soon  above  the  middle,  higher  than 
broad ;  at  the  base  the  cells  are  about  .042  mm.  in  length,  in  the  middle  about  .03  mm. ;  at 
the  summit  where  the  longer  axis  is  vertical  it  is  of  about  the  same  length;  themicropyle 
(69  :  11)  consists  of  a  collection  of  radiately  arranged  minute  cells,  together  forming  a 
cluster  only  .042  mm.  in  diameter,  immediately  surrounded  by  pentagonal  cells  scarcely 
smaller  than  those  at  some  distance  from  the  micropyle.  Diameter,  .9  mm.;  height, 
.56  mm. 

Caterpillar.  First  stage  (77:28).  Head  (80 :  68)  blackish  castaueous,  the  sutures 
black;  ocelli  pellucid  in  a  dusky  field,  darkest  inferiorly ;  mouth  parts  generally  infus- 
cated;  dorsal  thoracic  shield  dark  castaneous,  edged  with  blaoJi  on  all  sides.  Body 
pallid,  with  a  tinge  of  greenish,  the  bristles  pellucid;  first  pair  of  thoracic  legs 
blackish  fuscous,  the  others  concolorous  with  the  body;  the  claws  and  tips  of  the  last 
joint  blackish;  prolegs  concolorous.  Length,  2  mm.;  breadth  of  body,  .4  mm.;  of 
head,  .5  mm.     Described  from  specimens  in  glycerine. 

Second  stage.  Head  (80:69)  piceous,  finely  punctate;  all  mouth  parts  blackish  fus- 
cous. Body  very  pale  yellowish  green ;  dorsal  thoracic  shield  piceous,  the  transverse 
furrow  testaceous ;  papillae  and  their  very  short  bristles  blackish  fuscous,  not  very 
numerous.  Length,  4.5  mm. ;  breadth  of  Ijody,  .8  mm. ;  of  head,  1  mm.  Described 
from  specimens  preserved  in  glycerine. 

Third  stage  (77  :  30).  Head  piceous,  with  a  faint  greenish  tinge,  rather  profusely 
and  distinctly  punctate ;  dorsal  thoracic  shield  blackish  fuliginous,  the  transverse  fur- 
row blackish;  first  pair  of  thoracic  legs  blackish  fuscous,  other  pairs  fuliginous;  pro- 
legs  concolorous  with  the  body;  body  as  in  preceding  stage.  Length,  8  mm. ;  breadth 
of  body,  1.5  mm.;  of  head,  1.5  mm.  Described  from  specimens  preserved  in 
glycerine. 

Fourth  stage.  Head  (80 :  70)  black,  the  base  between  the  ocelli  and  maudil)les  with 
a  luteous  cloud ;  the  surface  deeply  punctate,  the  punctae  more  or  less  run  together  in 
rudely  vertical  lines ;  dorsal  thoracic  shield  blackish  fuscous ;  the  segment  in  front  of 
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it  at  first  pallid,  next  the  collar  of  tho  lioail  pinkisii  fuscous ;  lirst  pair  of  thoracic  legs 
blackish  castaueous;  the  fleshy  l>asal  joints  ami  the  inferior  surface  of  the  first 
corneous  joint  discolored,  like  the  anterior  part  of  the  segment  above;  second  pair  of 
thoracic  legs  with  the  three  apical  joints  slightly  lighter  in  color  than  the  first  pair; 
the  third  pair  with  the  apical  joint  and  apical  half  of  the  penultimate  joint  like  tlie 
second  pair  of  legs ;  the  rest  of  the  second  and  third  pair  of  legs,  like  the  prolegs, 
concolorous  with  the  body;  thoracic  spiracle  blackish  fuliginous;  other  spiracles 
pallid,  with  a  tine  testaceous  rim ;  rest  of  body  as  in  previous  stages.  Length,  20  mm. ; 
breadth  of  body,  2.5  mm.  ;  of  head,  2.25  mm.     Described  from  a  blown  specimeu. 

Last  staije  (77  :31).  Head  (80:  71)  as  in  previous  stage,  but  with  the  luteous  cloud 
of  the  under  surface  of  head  more  distinct  and  extended,  and  in  addition  there  is  on 
either  side  of  the  median  furrow  above  the  triangle  a  narrow,  vertical,  f usco-luteous 
streak ;  mouth  parts  testaceous ;  the  tip  of  the  sides  of  the  labrum  luteous ;  the  edges 
of  the  mandibles  blackish ;  the  labial  apparatus  pale  luteous. 

Body  pale  green,  more  or  less  clouded  with  darker  fuscous  green,  profusely 
sprinkled  with  excessively  minute  blackish  fuscous  papillae,  each  bearing  an  exces- 
sively short,  fulvous  hair;  dorsal  thoracic  shield  black,  transversely  cleft  along  the 
mediodoi'sal  liue,  and  just  above  its  termination  at  the  sides  incised  and  partly  severed 
by  pallid  papillae,  the  transverse  furrow  dull,  dark  castaueous;  it  is  edged  in  front  by 
a  naked,  pallid  band,  of  equal  width,  in  front  of  which,  at  the  greater  constriction  of 
the  segment,  the  surface  is  much  discolored,  as  also  beneath  over  the  whole  .iegmeut; 
the  last  three  joints  of  all  the  thoracic  legs  blackish,  the  antepenultimate  of  the  third 
pair  less  conspicuously;  prolegs  and  base  of  thoracic  legs  concolorous;  all  the 
spiracles  black;  annuli  of  the  crateriform  disks  blackish  fuscous.  Length,  40  mm.; 
breadth  of  body,  6  mm. ;  of  head,  3.T5  mm.     Described  from  blown  specimens. 

Chrysalis  (85  :  43,  47).  Dark  reddish  brown,  the  thorax  and  wings  nearly  uni- 
form, the  head  with  three  large,  round,  luteo-fulvous  spots,  arranged  triangularly,  one 
occupying  the  most  prominent  part  of  the  front,  antl  two  lying  side  by  side  between  the 
basal  joints  of  the  antennae ;  the  mandibles  and  all  the  incisures  are  also  of  the  same 
color,  as  are  also  the  ocellar  ribbon  and  the  parts  immediately  around  it;  abdomen, 
excepting  the  basal  joint,  which,  like  the  metathorax,  is  of  the  same  color  as  the  meso- 
thorax,  testaceous,  probably  more  or  less  greenish  in  life,  much  mottled  in  a  regular 
fashion  with  blackish  fuscous  spots,  which  are  most  abundant  on  tlie  dorsal  parts,  and 
often  merge;  among  them  is  a  large,  transverse,  lateral  spot  placed  in  advance  of  the 
middle,  two  or  three  suprastigmatal  spots,  often  merging,  a  curving,  infrastigmatal 
spot  and  a  series  of  ventrostigmatal  central  dots;  creraaster  luteo-castaneous,  infus- 
ca ted  along  the  carinae;  booklets  confined  to  the  extreme  tip,  castaueous.  Length, 
21mm.;  height,  5  mm.;  breadth  of  head,  4.25  mm.;  length  of  creraaster,  2  mm. 
Described  from  dried  specimens. 

This  species  is  considered  by  some  as  identical  with  that  described  from 
California  by  Boisduval  under  the  specific  name  campestris.  This  may 
prove  to  be  the  case,  but  the  specimens  of  the  two  which  I  have  seen  will 
not  permit  such  a  conclusion ,  and  they  are  therefore  here  regarded  as  dis- 
tinct. 

Distribution  (31: 1).  This  is  a  wide  spread  species  of  the  Carolinian 
fauna,  where  it  is  found  in  the  greatest  abundance  from  Florida  (Maynard, 
Chapman,  Palmer,  Wittfeld),  South  Carolina  (Scudder)  and  AVest  Vir- 
ginia (Edwards),  to  central  Texas  (Boll,  Belfrage),  southern  Texas  next 
the  Rio  Grande  (Aaron,  Lintner),  New  Mexico  (Aaron)  and  eastern 
Kansas,  abundant' (Snow).  But  it  extends  beyond  our  territory,  for, 
though  known  in  Florida  only  as  far  south  as  Brevard  County  (Wittfeld), 
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it  occurs  in  various  parts  of  Mexico,  as  at  Putta  and  also  at  Saltillo  and 
San  Luis  (Palmer).  To  the  north  it  has  Ijcen  found  from  Colorado  (Mead, 
Reakirt),  Fort  Niobrara,  Neb.  (Carpenter),  northern  Illinois  (Worthing- 
ton),  Cleveland,  Ohio,  common  (Kirkpatrick),  to  the  Catskills,  N.  Y. 
(Edwards),  which  is  the  nearest  point  to  New  England  at  which  it  has 
been  taken.     This  was  many  years  ago,  and  it  has  not  been  noticed  since. 

Food  and  habits  of  caterpillar.  Dr.  Wittfeld  says  that  the  larva 
feeds  on  Ik-rmuda  grass,  Cynodon  dactylon  Pers.,  and  fastens  together  a 
number  of  blades,  spinning  in  the  cylindrical  cavity  thus  formed  a  silken 
web  and  living  within  the  retreat,  coming  out  only  to  feed.  It  grew  to 
maturity  in  southern  Florida  in  twenty-seven  days,  passing  the  first 
moult  in  five  days  after  birth,  the  second,  third  and  fourth  in  four,  three 
and  five  davs,  and  remaining  in  the  final  stage  eight  or  nine  days. 

Life  history.  The  data  concerning  its  apparition,  which  are  very  few, 
merely  indicate  that  it  is  triple  brooded,  the  generations  appearing  in  April, 
July  and  September.  The  eggs  hatch  in  from  three  and  a  half  to  four  days 
in  southern  Florida  (Wittfeld),  or  four  days  in  West  Virginia  (Edwards), 
and  all  the  preparatory  stages  are  passed,  according  to  Dr.  Wittfeld,  in 
forty-one  days,  the  chrysalis  continuing  ten  days  in  August. 

Desiderata.  Althougli  little  remains  to  be  done  upon  the  structural 
features  of  this  insect,  our  knowledge  of  its  habits,  whether  in  the  cater- 
pillar or  imago  state,  is  nearly  a  blank  ;  the  life  history  is  vei-y  vaguely  indi- 
cated above,  and  its  relation  to  the  allied  A.  campestris  of  tiie  Pacific  coast 
is  yet  to  be  made  out  carefully.  A  more  perfect  knowledge  of  its  western 
distribution  would  be  the  first  thing  to  be  gained. 
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ireneraT.  dirysalin. 

PI.  31,  fig.  1.    Distribution  iu  North  America.       P'-  S5>  %•  A  47.    Chrysalids. 

Egg.  ^'"'"J"- 

PI.  17,  fig.  8.    Female,  half  of  upper  surface. 

PI.  66,  fig.  31.    Egg.  jg     Male,  both  surfaces. 

Caterpillar.  .    37:21.22.    Male  abaominal  appendages. 

PI.  77,  fig.  28.    Caterpillar  at  birth.  42:11.    Neuration. 

30.  Caterpillar  iu  stage  iii.  43 :  11.    Discal  stigma  of  fore  wing  of  male. 

31.  Mature  caterpillar.  49 :  3.     Scales  of  the  <iiscal  stigm.i. 
80:68-71.    Front  views  of  head  in  stages  59:6.    Side  view  of  head  and  appendages 
i,  ii,  iv,  V.  enlarged,  with  details  of  leg  structure. 
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ANTHOMASTER  SCUDDER. 

AiitUuiuaster'  Srii.M..  Syst.  rev.  Aiucr.  butt.,       Uosperui  pars  Auctorum. 
67  (1872).  Piimphila  pars  Auctorum. 

Tijpe.—Hesperia  leonardxis  Harr. 

The  \\  iiiil-rows  are  spread  for  the  buttcrflv's  bed, 
And  the  clover-liloom  falloth  around. 

Eliz.v  Cook. — Sonrj  of  the  JTnymnk-ers. 

Imago  (59:  7).  Head  very  large,  heavily  clothed  above  with  not  very  long  hairs 
mostly  arranged  ill  transverse  inasse.s ;  outside  of  the  antennae  there  is  a  thin,  com- 
pressed, spreading  tuft  of  arcuate  bristles,  inclined  a  little  forward,  and  passing  less 
than  one-tliird  way  over  the  eye.  Front  protuberant,  extending,  excepting  at  its  upper 
extremity,  some  distance  be.voud  the  front  of  the  eyes,  rather  tumid,  most  so  just  below 
the  midillc  when  viewed  laterally,  and  at  tlie  middle  viewed  from  above,  regularly 
and  cousiderahly  arcuate  from  side  to  side ;  a  transverse,  rather  sharp  and  prominent 
ridge,  which  turns  a  little  upward  at  its  extremities  and  terminates  at  some  distance 
below  the  inner  edges  of  the  antennae,  the  whole  piece  about  two  and  one-fourth  times 
as  broad  as  long,  the  front  border  broadly  rounded,  a  little  straightened  in  the  middle, 
terminating  at  the  outer  edges  of  the  antemiae;  it  is  separated  from  the  vertex  by  a 
straight,  slightly  impressed  line  connecting  the  middle  of  the  antennae.  Vertex  only 
slightly  arcuate  longitudinally,  scarcely  reaching  tlie  level  of  the  eyes,  separated  from  the 
occiput,  which  is  sulcate  in  the  middle  longitudinally,  by  a  slightly  impressed,  regular, 
brace-shaped  line.  Eyes  pretty  large,  pretty  full,  nearly  circular,  naked.  Antennae 
inserted  with  their  hinder  edge  scarcely  behind  the  middle  of  the  summit,  separated 
from  each  other  by  scarcely  three  times  the  width  of  the  basal  joints,  the  whole  an- 
tenna somewhat  shorter  than  the  abdomen,  consisting  of  thirty -six  joints,  of  which 
seventeen  or  eighteen  form  the  club,  which  is  either  about  one-third  the  length  of  the 
stalk,  the  crook  consisting  of  three  minute  joints  rapidly  tapering  to  a  point,  forming 
altogether  an  insignificant  portion,  scarcely  longer  than  l)road,  and  about  one-third  as 
long  as  the  breadth  of  the  club ;  the  latter,  exclusive  of  the  crook,  is  stout,  oval,  a  little 
compressed,  scarcely  four  times  as  long  as  broad,  broadly  rounded  at  tip,  tapering  at 
base,  largest  scarcely  beyond  the  middle  >vheu  viewed  laterally,  in  the  middle  of  the 
apical  half  when  viewed  from  above  ( J ) ;  or,  about  one-fourth  the  length  of  the  stalk, 
the  crook  consisting  of  four  joints,  but  in  intimate  continuation  of  the  narrowing 
apical  joints  of  the  club  proper,  the  last  nine  joints  of  the  whole  tapering  regularly 
and  rather  rapidly  to  a  point;  this  portion  being  nearly  twice  as  long  asbroad,  while 
theotlier  extremity  of  the  club  tapers  more  gradually  and  the  whole  club  is  largest  in 
the  midille.  whether  viewed  laterally  or  from  aliove,  and  is  five  times  as  long  as  broad 
(  $  ) ;  middle  joints  of  the  stalk  three  times  as  long  as  broad,  the  third  from  the  basr  of 
antennae  four  times  as  long  as  broad.  Palpi  rather  short  and  very  stout,  flattened  in 
front  a  little  obliquely,  nearly  or  quite  twice  as  long  as  the  diameter  of  the  eye,  clothed 
very  compactly  with  a  very  heavy  mass  of  not  very  long  scales,  beyond  which  the  ter- 
minal joint,  clothed  pretty  heavily  but  only  with  recumbent  scales,  is  scarcely  visible; 
basal  joint  buUate,  greatly  expanded  at  tip,  with  a  tumid  extension  on  the  inner  side 
fully  as  broad  as  long;  middle  joint  large,  bullate,  broad,  obovate,  laterally  consider- 
ably arcuate,  twice  as  long  as  broad,  scarcely  broader  than  the  basal  joint,  somewhat 
larger  than  the  diameter  of  the  eye,  equally  and  l)roadly  rounded  at  either  end ;  ap'cal 
joint  seated  a  little  outside  the  middle  of  the  anterior  border  of  the  extremity  of  the 
middle  joint,  nearly  cylindrical  but  slightly  largest  in  the  middle,  witli  both  cuds 
bluntly  rounded,  straight,  its  length  about  three  and  a  half  times  greater  than  its  width 
and  about  three-fourths  the  width  of  the  middle  joint. 

Prothoracic  lobes  pretty  large,  appressed.  laminate;  viewed  from  the  front  they  are 

*av9os.  (lao-TTJp,  flower  seeker. 
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subtriansular,  the  inner  edge  sti'aight  and  at  right  angles  to  tlie  lower  slightly  convex 
edge;  tlie  upper  outer  edge  is  considerably  arcuate  and  the  whole  piece  half  as  long 
again  as  broad  and  as  long  as  the  longer  diameter  of  the  eye.  Patagia  pretty  large,  four- 
fifths  as  long  as  the  width  of  the  head,  the  posterior  lobe  considerably  less  than  half 
as  bro.ad  as  tlie  base,  but  longer  than  it,  straight,  eijnal  until  near  the  tip,  where  it  tapers 
to  the  rounded  extremity. 

Fore  wing  (42 :  15)  a  little  (<?)  or  considerably  (?)  less  than  twice  as  long  as 
broad,  the  lower  outer  angle  slightly  outside  the  middle  of  the  costal  border;  co.stal 
margin  straight  beyond  the  slightly  arched  base,  tlie  outer  margin  slightly  convex 
above  the  raedio-submedian  interspace,  the  apes  considerably  produced  (<J),or  con- 
siderably convex  tliroughout,  the  apex  scarcely  produced  ($).  Costal  nervure  ter- 
minating at  the  middle  of  the  costal  margin  ;  subcostal  nervure  moderately  approxi- 
mate to  the  costal  margin;  the  third  nervule  originating  just  beyond  tlie  middle  of  the 
wing;  cell  .about  three-lifths  the  length  of  the  wing,  slender  and  in  apical  half  equal; 
second  median  nervule  arising  opposite  the  base  of  the  third  subcostal  nervule,  tlie 
first  midway  between  it  and  the  base;  internal  nervure  rather  brief,  running  into  the 
submediau. 

Hind  wing  scarcely,  if  at  all,  longer  than  broad,  the  base  of  the  costa  strongly  lobed, 
costal  and  inner  margins  of  about  equal  length  from  the  length  of  the  subcostal  area; 
outer  margin  well  rounded,  with  a  slight,  subraedian,  rounded  lobe,  scarcely  perceptible 
In  the  female.  First  median  forls  distinctly  more  distant  from  the  base  than  the 
first  subcostal  and  only  a  little  beyond  the  b.asal  third  of  tlie  wing. 

Discal  stigma  of  male  closely  I'esemljliug  that  of  Erynnis.  The  scales  consist,  in  the 
heart,  of  jointed  threads  with  long  fusiform  joints  of  large  size,  and  of  subspatulate 
rods  ;  at  the  base  and  apex,  of  pronged  or  truncate  rods  or  scales ;  and  in  the  field  below 
the  stigma  of  large  scales,  generally  enlarging  apically  and  with  entire  margins  and 
fine  striae. 

Legs  2,  3,  1.  Under  surface  of  femora  and  upper  surface  of  tibiae  clothed  as  in 
Atalopedes,  b  it  the  upper  surface  of  the  middle  and  hind  tibiae  still  more  abundantly 
furnished  with  conspicuous  spines.  Femora  2,  1,  3;  tibiae  2,  3,  1 ;  tarsi  2,  3,  1.  Fore 
and  hind  femora  three-fourths  the  length  of  the  middle  pair.  Fore  tibiae  two-thirds 
the  length  of  the  fore  femora,  which  is  but  little  shorter  than  the  middle  and  hind 
tibiae.  Leaf -like  appendage  of  fore  til)iae  small,  not  so  slender  as  in  the  previous 
genera,  originating  in  the  middle  of  the  apical  two-thirds  of  the  joint,  scarcely  sur- 
passing its  extremity,  four  times  as  long  as  broad,  equal  until  near  the  tip,  where  it 
tapers  to  a  point  and  is  somewhat  curved.  Other  tilnae  furnished  at  tip  with  a  pair  of 
exceedingly  long  and  slender  unequal  spurs,  the  hind  tibiae  also  with  a  secondary, 
scarcely  shoi'ter,  similar  pair  just  before  the  middle  of  the  apical  two-thirds,  both 
tibiae  with  lateral  spines  in  Atalopedes.  Tarsal  joints  1,2,3,4,5;  fore  tarsi  a 
little  more  than  three-fourths  the  length  of  the  middle,  four-fifths  the  length  of  the 
hind  tibiae,  a  little  longer  than  the  middle  femora ;  all  furnished  with  a  triple  row  of 
long  and  slender  spines,  those  at  the  apex  of  the  joints  somewhat  longer;  basal  joint 
as  long  as  the  second,  third  and  fourth  together;  second  about  half  as  long  as  the 
basal.  Claws  pretty  small,  delicate,  tapering,  pointed,  pretty  strongly  and  regularly 
arcuate.  Pad  small,  transverse.  Paronychia  bifid,  the  upper  lobe  a  large,  broad,  com- 
pressed, enslform  plate,  as  long  as  the  claws,  its  lower  border  nearly  straight,  its 
upper  curving  like  the  claw;  lower  lobe  a  minute,  triangular,  very  inconspicuous  pro- 
jection. 

Male  abdomin-il  appendages  :  Upper  organ  pretty  large,  strongly  curved,  appressed, 
tapering,  convex  transversely.  Centrum  strongly  arched  near  the  middle,  l)eyoud  which 
the  parts  are  nearly  horizontal ;  hook  single,  depressed,  regularly  tapering  ;  lateral  arms 
connate,  similar  to  the  hook,  but  much  slenderer  and  curved  in  an  opposite  direction. 
Clasps  large,  as  long  as  tlie  upper  organ,  broad,  convex,  tapering  a  little,  terminating 
in  a  rounded  lobe  bearing  au  upturned,  pointed  tooth. 

Egg.  Pretty  high,  broadest  at  the  base,  narrowing  regularly  but  not  greatly  to  the 
summit,  which  is  broadly  rounded  and  a  little  flattened;   under  surface,   and   incou- 
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spicuously  the  upper  surface  also,  broken  by  dellcaie  raiseil  lines  iulu  a  series  of  puii- 
taitonal  ami  hexagonal  cells.  .0127  mm.   in  wUlth. 

Caterpillar  at  birth.  Ileail  very  larjte.  globose,  pyramidal.  Porsal  thoracic 
shield  moderately  broad,  broadest  in  the  middle,  extendinij  intcrniptedly  by  the  aid  of 
a  transverse,  somewhat  lunate  piece  to  the  sti<;mata.  Body  slig;htly  largest  in  the 
middle,  gently  taperinij;  toward  either  end;  fnrnished  with  several  series  of  minute 
papillae  supporting  long,  straight,  wine-glass  shaped  bristles  arranged  as  follows:  a 
laterodorsal  series,  one  to  a  segment,  placed  In  the  middle  of  the  anterior  half  and 
erect;  a  lateral  series  post-central.  one  to  a  segment,  the  bristles  directed  forward;  a 
suprastigm.ital  series,  one  to  a  segment,  placed  anteriorly  and  erect;  and  an  iufrastig- 
matal  series,  two  to  a  segment  on  either  side  of  the  middle. 

This  genus,  witli  a  single  species,  is  a  characteristic  Allcghanian  type  ; 
it  occurs  in  the  southern  lialt"  of  New  England,  sometimes  in  abundance, 
rarely  in  the  northern  portions. 

The  butterflies  are  similar  in  size  to  those  of  Atalopedes,  or  even  slightly 
larger,  and  are  the  largest  of  tiiis  tribe  found  in  New  England,  except- 
ing the  tropical  Calpodes  and  the  southern  Phycanassa.  The  males  are 
furnished  with  a  discal  streak  on  the  fore  wings,  similar  to  that  of  the 
genus  Erynnis.  Above,  the  wings  are  tawny,  obscured  with  dusky  and 
broadly  bordered  with  dark  brown  in  the  male,  dark  brown  tinged  with 
tawny  at  the  base  and  with  a  transverse,  e.xtra-mesial.  tawny  band  in  the 
female.  Ik'neath.  tlic  wings  are  much  darker,  with  a  pale,  extra-mesial 
band. 

The  butterflies  are  swift  and  strong  of  flight  and  are  single  brooded, 
hibernating  as  caterpillars  while  still  quite  young  and  only  appearing  on 
the  wing  late  in  the  season — toward  the  end  of  August.  Beyond  this, 
their  history  is  imperfectly  known.  They  love  the  hottest  sunshine  and 
mingle  in  companies  on  autumn  flowers. 

The  eggs  are  large,  domed  and  high,  of  a  chalky  white.  The  cater- 
pillars at  birth  are  slender,  pallid,  witli  a  l)lack  head  and  thoracic  shield  ; 
dorsal  appendages  less  than  half  as  long  as  the  segments,  and  some  long, 
recurved  hairs  behind  longer  than  the  segments  ;  after  the  first  moult  they 
at  once  become  flecked  with  black  dots,  but  the  later  changes  are  unknown. 


EXCURSUS  LXIX.— BUTTERFLY  VISION. 

Little  fly,  Am  not  I  For  I  dance, 

Thy  summer's  play  A  fly  like  thee?  And  drink,  and  sing, 

My  thoughtless  hand  Or  art  not  thon  Till  some  blind  hand 

Has  brusii'd  away.  A  man  like  nic?  Shall  brush  my  wing. 

If  thought  is  life  Then  am  I 

And  strength  and  breath,  A  happy  fly, 

And  the  want  If  I  live 

Of  thought  is  death:  Ur  if  I  die. 

William  Blake.—  The  Fly. 

\'isiON  in  insects  with  compound  eyes  has  been  a  subject  of  discussion 
for  very  many  years  and  the  opinions  of  naturalists  regarding  it  have  dif- 
fered from  time  to  time   very  considerably.     The  question  has  recently 
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received  much  uew  light  from  the  anatomical  investigations  of  Patten  and 
others  and  the  ex[)erimental  researches  of  Forel  and  Plateau.  The  com- 
pound eyes  of  butterflies,  as  of  other  insects,  are  made  up  externally  of  a 
number  of  adjoining  hexagonal  facets,  each  separate  facet  being  the  ex- 
posed portion  of  a  crystalline  lens  which  is  followed  beneath  by  a  slender 
tube  containing,  first,  a  terminal  body,  the  crystalline  cone  or  retinidium, 
formerly  looked  upon  as  a  second  refracting  medium,  but  by  Patten  re- 
garded as  a  retinal  body  sensitive  to  the  light  :  and,  second,  of  a  collec- 
tion of  rods.  The  office  of  this  so-called  crystalline  cone  is  the  principal 
point  in  dispute.  The  later  researches  regard  it  as  a  receptacle  for  the  ter- 
mination of  the  nervous  elements,  and  as  performing  no  office  in  either 
modifying  or  destroying  the  image  ;  while  the  old  view  regarded  it  as 
having  similar  properties  to  the  crystalline  lens  of  our  own  eye.  Now 
if  the  later  view  be  regarded  as  correct,  the  form  and  nature  of  this  recep- 
tacle is  such,  as  Plateau  points  out,  that  an  image  may  be  formed  at  any 
point  within  its  depth,  but  that  at  the  same  time  all  the  sensitive  points  of 
the  cone  in  advance  of  or  behind  an  image  will  be  illuminated  and  will 
also  to  some  degree  be  excited  by  the  same  object,  so  that  whatever  image 
is  formed  can  in  no  w-ay  be  seen  as  distinct  but  only  as  entirely  confused  ; 
much  as  happens  in  the  human  eye  when  the  image  is  focussed  beyond  the 
retina. 

This  theoretical  view  can  be  perfectly  well  subjected  to  experiment,  and 
this  has  been  done  in  the  most  thorough  manner  by  Plateau.  At  first  his 
experiments  were  made  almost  entirely  by  placing  the  insect  desired  to  be 
experimented  upon  at  one  end  of  a  closed  compartment  at  whose  other  end 
were  two  distinct  openings  to  the  light,  one  simple  and  large  enough  for  the 
escape  of  the  insect,  the  other  much  larger  but  covered  with  a  trellis  or 
grating,  forbidding  passage  ;  so  that  while  the  actual  superficial  area  of  the 
open  spaces  might  be  the  same  in  each  case,  admitting  the  same  quantity 
of  light,  the  trellised  opening  would  appear  greater.  The  insects  almost 
invariably  flew  to  the  latter.  At  the  same  time  one  could  modify  at  will 
the  amount  of  light  which  would  enter  either  of  these  two  diffiirent  classes 
of  openings.  Numerous  experiments  were  made  by  Plateau  upon  this 
basis,  resulting  in  his  conclusion  that  insects  with  compound  eyes  did  not 
well  distinguish  between  two  illuminated  openings,  being  sometimes  led 
astray  by  the  excess  of  luminosity,  sometimes  by  the  apparent  excess  of 
surface.  In  general  they  could  not  distinguish  the  form  of  objects  or 
only  in  a  vague  way. 

Objections  were  raised  that  in  these  cases  it  was  not  objects  but 
luminous  openings,  the  power  of  seeing  the  form  of  which  was  tested  ;  and 
also  that  the  judgment  of  the  insect  was  brought  into  service  under  un- 
natural conditions,  so  that  the  experiments  proved  nothing  definite  and 
decisive  regarding  the  actual  power  of  visibility  on  its  part.  There- 
nj)on    Plateau  devised  a  new  method   by   which    experiments    could  be 
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made,  obviatinn:  all  these  objections,  and  has  caniod  mit  tliesc  t'xpcriinents 
even  luuro  (.•aret'ully  and  extensively  tliaii  tlic  |ii\'vioii>!,  instituting,  more- 
over, conipaiative  investigations  witli  tiie  vision  of  vertebrates  under 
precisely  similar  circumstances.  To  do  this  he  constructed  what  he  has 
termed  a  labyrinth,  a  table  covered  with  a  large  number  of  vertical  l)arricrs 
placed  in  concentric  series  in  sucii  positions  that  the  creature  must  lake  a 
very  circuitous  course  among  thcni  to  escape.  Of  course  onlv  crawling 
insects  could  be  experimented  on,  but  the  structure  of  the  eyes  is  essen- 
tially the  same  in  ail.  Care  was  taken  tiiat  tlic  ctpliiratidn  of  the  surface 
should  be  of  a  neutral  tint  and  the  vertical  barriers  were  painted  of  various 
colors,  white,  brown  or  black;  also  that  the  animal  should  begin  its  move- 
ments without  excitement,  by  the  quiet  lifting  of  a  glass  cover  under 
which  it  had  been  placed,  when  it  would  find  itself  surrounded  by  walls  be- 
tween wiiieh  were  abundant  passages.  Where  the  vision  was  really  good, 
the  animal  would  be  ex|)ected  to  move  in  a  serpentine  course  between  the  ob- 
stacles, never  striking  them,  usually  moving  toward  the  opening  which 
was  largest  or  nearest.  When,  however,  the  power  of  vision  was  to  some 
extent  defective,  so  that  the  animal  seemed  to  be  aware  of  the  existence  of 
an  olistacle  only  when  it  had  almost  reached  it,  then  the  movements  should 
be  made  in  a  series  of  zigzags  which  would  change  direction  somewhat 
slr.ir[)ly,  shortly  before  the  barrier  v,-as  reached.  Or  if  the  vision  were 
absolutely  defective,  the  creature  would  be  likely  to  find  its  way  only  by 
first  striking  the  objects  and  then  moving  around  them. 

The  result  of  his  experiments  proved  that  vertebrates  had  complete 
vision,  directing  their  movements  with  ease  without  striking  any  of  the 
obstacles,  moving  in  the  nearest  path  ;  wiiile  insects  acted  in  all  cases 
as  if  they  had  a  veil  before  their  eyes,  their  change  of  direction  before 
reaching  the  I)arrier  being  such  as  to  indicate  that  it  was  only  when  they 
reached  the  shadow  of  the  obstacle  before  them,  when  they  could  distin- 
guish some  difference  in  the  intensity  of  light,  that  they  turned  aside 
to  avoid  such  an  obstacle.  The  result  of  these  experiments  has  been  so 
uniform  and  so  clear  that,  however  the  actual  anatomical  structure  of  the 
eyes  of  insects  niiiy  be  regarded,  there  can  be  little  doubt  that  their  vision 
is  80  extremely  imperfect  that  they  perceive  sharp  images  of  nothing  im- 
mobile, and,  therefore,  do  not  distinguish  the  precise  form  of  objects, 
thfiugh  they  can  readily  distinguish  objects  in  motion  ;  indeed  they  are 
particularly  keen  in  this  sort  of  vision,  so  that  their  sight  must  be  best 
while  upon  the  wing ;  and  this  at  once  explains  the  tremulous  movement  of 
the  Lycaenidae  before  alighting  on  an  object,  for  of  all  buttei-flies  these,  as 
Plateau's  special  experiments  show,  have  the  poorest  vision,  being  dis- 
turbed by  a  moving  object  only  when  at  half  the  distance  at  which  a  Nym- 
phalid  would  take  alarm.*     So  too,  they  can  distinguish  masses  of  color, 

•  It  sh'julij  also  be  noticed  that  the  Lycaeni-       smallest    visual  surface  on   the  oeelhirglobe, 
dae  have,  of  all  butterflies,  relatively    the      being  hardly  half  that  of  some. 
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hut  not  pattern  except  in  the  vaguest  way.  The  comparative  experi- 
ments revealed  an  enormous  clifFerence  in  the  behavior  of  vertebrates  and 
insects  under  precisely  identical  circumstances  ;  the  former  acting  as  if  they 
possessed  human  vision,  the  latter  as  if  they  could  distinguish  the  form 
and  boundaries  of  objects  in  a  most  imperfect  way,  at  the  best. 

"A  flying  insect,"  says  Plateau  at  the  conclusion  of  his  various  experi- 
ments, "has  a  very  lively  perception  of  light  and  shadow,  so  that  without 
distinguishing  as  we  would  do  all  tlie  details  of  its  route,  it  knows  how  to 
avoid  all  masses  such  as  the  trunks  of  ti'ees,  bushes,  rocks,  walls,  etc.,  and 
passes  them  at  a  con\-enient  distance.  Caught  from  any  cause  in  a  mass 
of  shrubbery  or  any  other  group  of  vegetation,  it  takes  advantage,  when 
it  wishes  to  pass  on,  of  those  passages  through  which  the  greatest  amount 
of  light  filters  or,  as  between  two  equal  in  this  respect,  of  such  as  seems 
to  it  to  offer  the  most  room.  If  the  wind  move  the  leaves,  these  openings 
maj'  oscillate,  but  thanks  to  its  good  perception  of  movements,  the  insect 
can  then  see  them  better.  In  flying,  the  insect  moves  in  undulations  so  as 
to  follow  the  direction  of  the  displacements  and  to  traverse  the  openings 
without  striking. 

"When  its  mode  of  sustenance  necessitates  a  visit  to  cei'tain  flowers,  it 
moves  toward  them  either  with  certainty,  in  being  guided  by  its  sense  of 
smell  only,  if  its  power  in  this  direction  is  well  developed  ;  or  by  chance, 
if  its  olfactory  powers  are  relatively  slight.  Incapable  of  distinguishing 
by  their  forms  flowers  of  the  same  color,  it  goes  directly  toward  the 
colored  spots  which  to  it  mean  corollas  or  inflorescence,  turns,  hesitates, 
and  does  not  decide  what  to  do  until  the  distance  has  become  sufliciently 
sli<Tht  to  enable  it  to  determine  by  the  odor  whether  or  not  it  has  found 
what  it  seeks. 

"The  sense  of  smell  only  or  this  combined  with  visibility  of  movements 
assures  the  meeting  of  the  sexes,  and  finally  it  is  the  perception  of  move- 
ments which  warns  of  the  approach  of  an  enemy  and  permits  escape  in 
time. 

"This  brief  statement  is  sufficient  to  show  how  an  insect  with  facetted 
eyes,  though  it  only  has  a  confused  visual  perception  of  objects  at  rest, 
frequently  acts  in  a  manner  to  suggest  to  one  who  does  not  closely 
analyze  the  phenomena  that  the  eyesight  of  these  creatures  is  as  distinct 
as  that  of  the  vertebrates." 

The  consequences  of  such  a  conclusion  are  far-reaching.  It  follows 
that  the  whole  structure  upon  which  the  theory  of  sexual  selection  in 
insects  has  been  based  is  at  fault,  and  it  supports  the  objections  to  it  which 
Wallace  has  brought  on  other  grounds.  It  shows  that  the  recognition 
of  the  food  plant  by  the  mother,  which  does  not  and  cannot  taste  it,  must 
be  by  some  other  sense  than  that  of  sight.      And   it  becomes   clear   that 
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the  exquisite  beaiitv  and   variety  in  tlie  Initterfl}'  world  is  not  recognizable 
by  themselves  and  forms  no  element  in  their  lives. 
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ANTHOMASTER  LEONARDUS.— Leonard's  hesperid. 

[Leonard's  skipper  (Harris) ;  Leonard's  hesperid  (.Scudder).] 

Hesperia  leonardus  Harr.,  Ins.  inj.  Veg.,  Anthomaaterleonardus&c\xa.,Synt.  rev. 

3ded.,  oli-315,   fig.  138  (1862);— Morr.,  Syn.  Am.  butt.,  57  (1872). 

Lep.  N.  Amer.,  110  (1862).  Isoteinon  leonardus  Hew.,  Cat.  coll.  diurii. 

Frimphilu  leonardtisKxrh.,  Syn.  Cat.  Lep.,  Lep.,  229  (1879). 
599  (1871);— Fern.,  Butt.  Me.,  97-98  (1884);— 

French,  Butt.  east.  U.  S.,  310  (1886) ;—  ilayn.,  Figured  .also  by  Glover,  111.  N.  A.  Lep.,  pi. 

Butt.  N.  Engl.,  61,  pi.  8,  figs.  95,  95ab  (1886).  23,  figs.  7,  8,  ined. 

Child  of  the  sun !  pursue  thy  r.apturous  flight, 
Mingling  with  her  thou  lov'st  in  fields  of  light; 
And,  where  the  flowers  of  Paradise  unfold, 
Quart'  fragrant  nectar  from  their  cups  of  gold. 
There  shiill  thy  wings,  rich  as  an  evening-sky, 
Expand  and  shut  with  silent  ecstasy  I 
— Yet  wert  thou  once  a  worm,  a  thing  that  crept 
On  the  bare  earth,  then  wrought  a  tomb  and  slept. 
And  such  is  man ;  soon  from  his  cell  of  clay 
To  burst  a  seraph  in  the  blaze  of  day  1 

Rogers.— To  the  Butterfly. 

Imago  (10:  12,  14;  13:  11).  Head  covered  above  with  olivaceo-tawuy  hairs,  with  a 
few  intermingled  black  ones,  more  abunilant  iu  the  ?  than  in  the  $  ;  the  scales  below 
and  behind  the  eyes  scarcely  paler,  excepting  in  the  ?  ;  the  tuft  at  either  side  of  the 
base  of  the  antennae  orange,  mingled  next  the  antennae  with  a  few  black  bristles. 
Palpi  fulvous,  paler  below,  gradually  deepening  toward  the  apex,  where,  and  on  the 
outer  surface,  it  is  considerably  tinged  with  orange;  a  few  black  bristles  are  found  at 
the  tip  and  along  the  outer  front  edge  of  the  middle  joint;  apical  joint  black  above; 
antennae  blackish  above,  laterally  infringed  upon  by  tawny,  especially  at  the  base  of  the 
club  where  the  black  is  wholly  supplanted ;  beneath  p.ale  yellow  with  a  greenish  tinge, 
deepening  to  tawny  next  the  black ;  club  and  crook  above  black,  the  tip  of  the  club  por- 
tion dull  castaneous ;  anteriorly  the  club  is  tawny,  beneath  pale  silvery  yellow  on  the 
bas.al  half,  beyond  naked  and  dull  castaneous,  the  apical  joint  of  crook  black.  Tongue 
black,  the  extreme  tip  dark  castaneous. 

Thorax  covered  above  with  greenish  tawny,  beneath  with  olivaceo-buff  hairs,  often 
tinged,  especially  in  frout,  with  tawny.  Legs  reddish  buff,  rather  pale  beneath,  the  legs 
blackish  within ;  the  fringes  of  the  femora  of  the  color  of  the  surrounding  hairs ;  leaf- 
like ap]ien<lage  of  the  fore  tibiae  dull,  reddish  bufl';  spurs  p.ale  bull',  tipped  witli  dark 
red;  spines  dark  red,  growing  a  little  darker  on  the  apical  joints  of  tarsi;  claws  dark 
red;  paronychia  fuliginous;  pad  dusky. 

Wings  above  dark  brown,  with  a  mulberry  tinge,  particularly  in  the  ?  ,  marked  with 
dark  and  pale  tawny.   Fore  wings  furnished  in  the  middle  of  the  outer  half  with  a  broken, 
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curving  series  of  pale  tawny  spots,  usually  paler  in  the  female  than  in  the  male,  extending 
from  the  costal  border  to  the  siibmedian  iiervure;  it  consists,  first,  of  a  set  of  three,  occa- 
sionally four,  closely  connected  longitudinal,  equal  spots,  depending  at  about  right  angles 
from  a  little  beyond  the  middle  of  the  outer  half  of  the  costal  border,  forming  a  common 
spot  full}'  half  as  broad  as  long,  divided  by  the  dark  nervules;  second,  of  two  minute, 
roundish,  or  lunate  spots  just  beyond  the  middle  of  the  interspaces  beyond  the  cell ;  and 
third,  of  a  set  of  four  irregular,  varying  spots,  the  general  outer  limit  of  which  runs  sub- 
parallel  to  the  outer  border  at  fully  two  interspace's  distance  from  it ;  the  upper  spot,  at 
the  base  of  the  upper  median  interspace,  is  triangular  and  usually  distinct  in  botli  sexes ; 
the  others  are  distinct  only  in  the  ?  ,  where  that  in  the  lower  median  interspace  is  squar- 
ish, its  middle  just  below  the  inner  limit  of  the  spot  above;  while  that  in  tlie  medio- 
submedian  interspace  is  double,  irregular  and  variable  in  shape,  but  nearly  always 
constricted  in  the  middle  of  the  interspace,  and  more  or  less  regularly  expanded  above, 
the  lower  portion  tending  to  lie  nearer  the  base  than  theupper;  these  spots,  in  tlie  $ ,  not 
only  have  their  outer  margin  more  obscurely  defined  than  In  the  $  ,  but  their  inner  bor- 
der is  wholly  lost,  since  the  spots  merge  in  the  tawny  colors  of  the  whole  middle  of  the 
wing;  for  in  this  sex  the  whole  base  of  the  wing  is  darls  tawny,  occasionally  so  far  as 
to  include  also  the  upper  spots  of  the  series  just  mentioned,  but  excepting  always 
the  interspaces  beyond  the  cell,  and  generally,  also,  the  part  lying  directly  above  them, 
altliough  the  latter  often  shows  lines  of  tawny  between  the  dark  nervules;  within  this 
space  the  nervures  are  delicately  marked  with  dark  brown,  and  the  nervures  in  the  basal 
fourth  broadly  bordered  with  the  same.  The  discal  patch  (43 :  16)  consists  of  a  long, 
moderately  slender,  slightly  arcuate  stripe,  extending  from  the  last  divarication  of  the 
median  to  the  middle  of  the  basal  two-thirds  of  the  submedian  nervure ;  it  is  about  half 
as  broad  as  the  cell,  and  about  nine  times  as  long  as  broad;  it  is  composed  of  small, 
closely  compacted,  suberect,  iridescent,  blackish  scales,  increasing  in  size  toward  the 
base,  and  along  nearly  the  whole  extent  of  its  lower  border  exhibits  a  slender  cleft  in 
which  are  silvery,  cinereous  or  bull' scales;  it  is  accompanied  along  nearly  or  quite  the 
whole  of  its  inferior  border  by  a  slender,  rounded  cloud  of  dusky,  suberect  scales, 
mingled  with  tawny  ones;  the  cloud  varies  in  width,  but  is  usually  about  as  broad  as 
the  patch.  In  the  ?  ,  on  the  basal  half  of  the  wing,  the  extremity  of  the  cell  is  occupied 
by  a  squarish  spot,  similar  in  general  appearance  and  color  to  the  outer  spots,  and  the 
•whole  base  of  the  wing,  especially  along  the  costal  margin  to  its  middle,  along  the  inner 
margin  to  the  outer  limits  of  the  medio-submedian  spot  and  on  eitlier  side  of  the  sub- 
costal and  median  nervules  halfway  to  the  tip  of  the  cell,  rather  heavily  powdered  with 
tawny.  Outer  margin  delicately  edged  with  blackish.  Fringe  pale  on  the  lower  half  of 
the  wing,  tinged  with  yellow ;  on  the  upper  half  pale  cinereous,  becoming  gradually 
more  infuscated  toward  its  base;  it  is  usually  duskier  in  the  9  tlian  in  the  $.  Hind 
wings  crossed  in  the  middle  of  the  outer  two-thirds  or  three-fifths  by  a  moderately  broad, 
curving,  pale  tawny  band — paler  in  ?  than  in  $ — composed  of  nearly  equal  quadrate 
spots,  slightly  longer  than  broad,  separated  only  by  the  dark  nervules;  it  extends  from 
the  upper  subcostal  to  the  middle  of  the  medio-submedian  interspace,  and  tlie  spot  in 
the  interspace  beyond  the  cell  is  removed  slightly  beyond  the  others,  noticeable  mostly 
in  following  the  interior  limits  of  the  band ;  there  is  also  a  small  round  spot  of  similar 
color,  sometimes  obsolete,  at  the  bottom  of  the  cell  just  opposite  the  origin  of  the  first 
branch  of  the  median  nervure,  and  the  whole  lower  half  of  the  wing,  exceptiug  near  the 
margin  is  covered  with  tawny  hairs.  In  the  $  the  tawny  spot  and  band  are  usually 
connected  so  as  to  form  a  large  discal  patch,  more  or  less  infuscated  along  the  sides  of 
the  nervures  in  the  basal  half  of  the  wing  and,  on  all  sides,  having  its  limits  vaguely 
defined  and  outwardly  often  approaching  the  border  along  the  nervules;  yet  at  other 
times  the  markings  altogether  resemble  those  of  the  ? .  Fringe  like  the  lower  half  of 
that  of  the  fore  wings. 

Beneath  cinnamoneous,  sometimes  with  a  fulvous  tinge,  the  markings  on  the  upper 
surface  of  the  $  repeated  beneath  in  both  sexes,  as  whitish  or  pale  yellow  spots,  more 
commonly  the  former  on  the  hind  wings;  on  the /ore  wings,  the  spots  in  the  lower 
median  and  medio-submedian  interspaces  are  usually  combined  into  a  large,  common. 
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trianjinlar  patch,  resting  on  the  submediaii  nervurc,  its  sides  nearly  equal,  especially  in 
the  (J  ,  vhcre  it  is  largest,  Ijordcred  Avitliout  by  blackish  clouds,  and  -within  l)y  a 
blacliisli  Held  which  occupies  tlio  wliolc  of  the  lower  half  of  the  base  of  the  wing  in 
the  ?  ,  but  is  intensified  on  or  confined  to  the  neighborhood  of  the  median  nervure  in 
the  i  \  fringe  blackish  fuscous  toward  the  base,  but  otherwise  agreeing  with  that  of 
the  upper  surface.  Hind  loings  with  tlie  discal  spot  nearly  always  present,  and  tlie 
band  in  outer  half  of  the  wing  dill'oriiig  somewhat  from  that  on  the  upper  surface; 
tlie  spots  vary  in  color  from  silvery  wliite  to  straw  yellow,  and  are  usually  more  inde- 
pendent tlian  aliove;  they  form  al)eut  series,  a  little  narrower  and  longer  than  above, 
with  nearly  equal  limbs,  the  upper  straight,  the  lower  at  a  right  angle  or  sliglitly  more 
than  a  riglit  angle  to  it,  and  slightly  arcuate,  the  concavity  outward ;  tlie  spot  beyond 
the  cell  forms  the  angle  of  the  series,  and  is  situated  a  little  beyond  the  middle  of  the 
interspace;  there  are  two  spots  above  It.  usually  more  separated  than  those  of  the 
lower  limb,  the  costo-subcostal  interspace  being  furuished  with  one;  so  also,  at  the 
other  extremity  of  the  baud,  the  spot  in  the  upper  half  of  the  medio-submedian  inter- 
space is  accompanied  by  a  smaller,  vague  spot  in  the  lower  half  of  the  intei-space, 
slightly  nearer  the  outer  border.  Basal  half  of  the  fringe  blackish  fuscous,  beyond 
similar  to  the  upper  surface  of  the  same. 

Abdomen  black,  almost  entirely  concealed  on  the  side,  and  to  a  considerable  extent 
above,  with  fulvous  scales ;  base  covered  with  dark  olivaceous  hairs ;  beneath  covered 
with  tawny  scales,  and  toward  the  base  with  hairs  like  those  on  the  thorax.  Upper 
organ  of  the  male  appendages  (37:  26)  with  the  centrum  rather  deeply  sulcate  above, 
the  hook  very  large  and  broad,  as  long  as  the  centrum,  but  a  little  longer  than  broad, 
pointed,  and  a  little  hooked  at  the  tip ;  lateral  arms  together  scarcely  one-fourth  as 
broad  as  the  hook,  extending  just  as  far  as  it.  Clasps  two  and  one-half  times  longer 
than  broad,  not  half  so  broad  at  tip  as  at  base,  the  upper  margin  very  broadly  rounded, 
with  a  minute  denticle  at  base,  the  broad,  upturned,  triangular,  sharply  pointed  tooth 
of  the  apical  lobe  preceded  b}'  a  slight  denticle  at  the  exti-emity  of  tlie  upper  margin, 
and  interiorly  by  a  row  of  four  or  five  blunt  denticles  on  the  recurved  edge  of  the 
lower  margin. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  15  mm. 

Smallest. 

Average. 

17. 
8. 
9.4 
6.5 

Largest 

Smallest. 

Average. 

Largest. 

16.5 
7.5 
8.5 
6. 

17.5 
8.5 
9.75 
6.5 

16.25 
7.4 
8.25 

.  5.65 

17.5 
7.8 
9.5 
6.2 

19.5 

antennae.  *•■•■•••••••••■ 

8  5 

hind  tibiae  and  tarsi 

fore  tibiae  and  tarsi 

10. 
6.65 

Described  from  16  3  ,  10  $  . 

Accessory  sexual  peculiarities.  The  discal  stigma  of  the  male  has  been  de- 
scribed under  the  wings  ;  the  scales  contained  in  it  consist  of  jointed  threads,  with  the 
joints  of  unusually  large  size  and  distinctly  fusiform  (51 :  le)  situated  in  the  heart  of 
the  stigma,  and  accompanied  by  awl-shaped  rods  (1  i)  expanding  at  the  extreme  tip ;  at 
the  extreme  base  of  the  stigma  are  found  only  rod-like  scales,  of  nearly  equal  width 
at  the  tip,  truncate  (1  h)  or  two-pronged  (1  a) ;  at  the  extreme  tip  are  found  somewhat 
similar  two-pronged  scales,  enlarging  vei'y  gradually,  but  considerably,  from  the  base 
to  the  apex,  the  apical  prongs  being  lateral  and  slight,  and  separated  by  a  broad, 
rounded  tooth  (lb);  in  the  field  below  the  stigma  are  found  either  large  (luadrate 
scales  with  the  apical  margin  somewhat  similar  to  those  last  mentioned  (1  g),  or 
long  and  rather  slender  scales,  enlarging  more  or  less  apically,  with  entire  but  sub- 
truncate  outer  margin  (1  c,  d)  ;  besides,  there  are  other  triangular  scales,  with  convex 
margins  and  fine  converging  striae  (1  f). 

Egg  (66:  33).  Cells  .0127  mm.  in  diameter.  Surface  profusely  punctuate  in  the 
most  minute aud  delicate  manner ;  the  punctuations  are  shallow,  circular,  and. 004  mm. 
in  diameter.  The  micropyle  (69:11)  consists  of  a  cluster  of  about  half  a  dozen 
pores  within  a  diameter  of  .0115  ram.,  surrounded  by  an  annulus  of  elongated,  pentag- 
onal cells,  without  punctures,  occupying  a  field  .027  mm.  in  diameter;  around  them 
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the  cells  grow  rapidly  more  and  more  punctuate,  and  when  a  radius  of  .007j  from  the 
centre  is  reached,  they  become  normal.  Color  of  egg  dead  white,  slightly  tinged  with 
green.     Height,  .96  mm. ;  width,  1.32  mm. 

Caterpillar.  First  stage  (73:10;  77:32).  Head  (80 :  GG)  shining  dark  reddish 
brown,  posteriorly  brownish  fuscous,  the  lower  edge  of  the  triangle  blackish  fus- 
cous; surface  distantly  and  slightly  punctuate  and  very  weakly  verniiculate,  with  a 
few  short,  scattered,  delicate,  pale  hairs;  ocelli  yellowish  brown  in  a  blackish  Held; 
third  joint  of  antennae  lilackish  fuscous.  Body  white,  with  a  slight  yellowish  tinge, 
anteriorly  dull  purplish  by  the  color  of  the  internal  organs;  dermal  appendages 
blackish  fuscous ;  dorsal  thoracic  shield  dark  reddish  brown,  piceous  at  the  edges; 
first  pair  of  thoracic  legs  blackish  fuscous,  the  others  very  pale  testaceous,  slightly 
infuscated  at  tip;  prolegs  the  color  of  the  body;  stigmata  blackish.  Length  of  body, 
3.8  mm. ;  breadth  of  head,  .75  mm. ;  of  body,  .62  mm. ;  dermal  appendages  .06  mm. 
long,  .02  mm.  broad  at  the  apex;  longest  bristles  on  the  terminal  segment,  .32  mm. 
long. 

Second  stage  (77  :  33).  Head  (80 :  67)  black.  Body  pale  green,  the  dorsal  thoracic 
shield  fuscous,  with  black  margins;  in  front  of  the  segment,  pinkish  brown.  Body 
flecked  with  minute  blackish  papillae,  supporting  very  short  hairs ;  last  segment  of 
the  abdomen  with  longer  hairs,  half  as  long  as  the  segment  but  not  recurved. 
Described  from  drawiugs  lent  by  Mr.  Edwards. 

Distribution  (31 :  2) .  This  butterfly  is  a  characteristic  member  of  the 
AUcghanian  fauna,  but  extends  also  soutli,  and  perhaps  to  some  extent  north, 
of  its  limits  ;  in  tlie  Carolinian  fauna  it  does  not  seem  to  have  been  taken 
south  of  the  Virginias,  excepting  in  northeastern  Florida  (Scudder)  and  at 
Indian  River  (Edwards).  Mr.  Billings  credits  it  to  Ottawa,  and  Mr. 
Fletcher  says  it  is  very  common  there,  but  the  only  other  places  in  Canada 
where  it  has  been  found  are  London,  Ont.,  "very  rare"  (Saunders), 
Montreal,  one  specimen  (Caulfield)  and  Chateauguay  Basin  (Pearson).* 
In  the  Alleghanian  fauna  it  occurs  from  the  Atlantic  to  Iowa  (Allen,  Put- 
nam) and  eastern  Kansas,  rare  (Snow). 

In  New  England  it  is  mostly  confined  to  the  southern  half,  having  rarely 
been  taken  north  of  43°  30'  N.  L.,  the  northernmost  localities  being 
southern  Vermont  (Scudder),  Dublin  (Faxon),  Milford  (Whitney),  and 
the  White  Mountains,  N.  H.,  rare  (Sprague)  ;  Hallowell,  very  rare  (Miss 
Wadsworth) ,  and  Portland,  Me. ,  common  (Lyman)  ;  Andover  (Sanborn) , 
and  Pelham  Hills,  Mass.  (Parker)  ;  on  Cape  Cod  and  along  the  southern 
shore  as  well  as  on  Nantucket,  it  can  always  be  found  in  considerable, 
sometimes  extreme,  abundance,  but  varies  elsewhere  according  to  the 
year. 

Haunts.  The  butterfly  frequents  the  open  country,  and  is  exceedingly 
fond  of  flowers,  and  is  always  easiest  captured  on  them ;  it  especially  de- 
lights in  asters,  golden  rod  and  thistles. 

Oviposition.  All  the  eggs  I  have  seen  were  laid  in  confinement,  the 
first  ones  in  boxes  sent  me  by  Messrs.  Whitney  and  Hambly ;  most  of 
them  were  unattached ;  of  those  which  were  attached  some  were  placed  on 

*  In  this  instance,  however,  the  identification  if  Pearson's  specimens  were  taken,  as  he 
of  the  species    is    almost  certainly    wrong,       says,  June  30  and  July  1. 
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the  bottom,  some  on  the  sides  of  tlie  box ;  hittei-ly  I  have  obtained  very 
many  from  eonfined  females  on  grass,  where,  also,  the  attachment  was  so 
light  that  the  blades  had  to  be  cut  with  scissors  to  prevent  their  falling  to 
the  ground  when  the  grass  was  plucked.  They  hatch  in  from  fifteen  to 
twenty  days  and  are  often  twelve  hours  in  eating  their  way  out  of  the  sliell. 

Food  and  habits  of  the  caterpillar.  The  caterpillar  feeds  readily  on 
common  grasses,  but  when  hatched  does  not  construct  a  nest  at  once,  but 
wanders  about  upon  the  blades.  Apparently  they  winter  before  moulting 
in  New  England,  as  I  have  never  been  able  to  carry  one  beyond  this  stage  ; 
specimens  placed  in  a  refrigerating  house  were  dead  in  the  spring. 

Life  history.  Perhaps  its  variation  in  abundance  is  due  to  the  fact  that  it 
is  single  brooded  and  hibernates  in  the  caterpillar  state  while  still  quite  young. 
How  early  in  the  spring  it  begins  again  to  feed  and  how  long  it  remains 
in  the  summer  time  in  the  chrysalis  is  unknown,  but  the  caterpillars  are 
unquestionably  slow  feeders,  since  the  butterfly  does  not  appear  until  the 
latter  part  of  August,  generally  between  the  20th  and  the  23d,  occasion- 
ally as  early  as  the  17th  ;  the  female  usually  appears  nearly  a  week  later, 
and  individuals  continue  to  emerge  from  chrysalis  until  the  end  of  the  first 
week  of  September ;  it  has  usually  disappeared  before  the  end  of  Septem- 
ber. Eggs  are  laid  at  least  during  the  first  three  weeks  of  September  and 
are  hatched  in  fifteen  to  twenty  days.  Of  course  the  caterpillars  must  soon 
seek  winter  quarters.  In  Florida  worn  individuals — even  males — may  be 
found  in  INIarch  or  April ;  perhaps  these  have  hibernated,  but  it  may  well 
be  that  the  seasons  are  different  there,  or  the  species  double  brooded. 

Desiderata.  It  is  particularly  desirable  that  the  history  and  habits  of 
this  insect  should  be  traced  after  it  has  left  the  egg  ;  special  inquiry  should 
be  directed  toward  the  nature  of  its  winter  quarters  and  the  duration  of  the 
chrysalis  stage.  How  do  its  seasons  differ  in  the  south  ?  The  parasites  of 
the  insect,  the  natural  food  jjlant  of  the  larva,  and  the  characteristics  of  the 
flight  and  postures  of  the  butterfly  should  also  be  studied. 

LIST  OF  ILLUi,TBATIONS.— ANTHOMASTER  LEONARD  UK 

General.  Imago. 

PI.  31,  fig.  2.    Distribution  in  North  America.      PI.  10,  fig.  12.    Female,  upper  surface. 

Egg.  14.    Male,  both  surfaces. 

PI.  66,  fig.  33.    Outline.  13:11.    Male,  both  surf  aces,  in  blacli. 

69:11.    Micropyle.  37:26.    Male  abdominal  appendages. 

Caterpillar.  42:15.    Neuration. 

PI.  73,  fig.  10.    Caterpillar  .at  birth  I  plain.  43:16.    Discalstigmaof  fore  wing  of  male. 

77:32,33.    Caterpillar  in  stages  i,  ii ;  col-  51:1.    Scales  of  the  discal  stigma. 

ored.  59:  7.    Side  view  of  head  and  appendages 

80:  66-67.  Front  views  of  head,  stages  i,  ii.  enlarged,  with  details  of  leg  structure. 
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POLITES   SCUDDER. 

Politcs*   Scudd.,  Syst.   rev.    Anier.  butt.,  57      Ilespcria  purs  Auetoruiii. 
(1872).  Paiuphila  pars  Auctorum. 

Type.—Hesperia  peckius  Kirh. 

With  the  rose  the  butterfly's  deep  in  love, 

A  thousand  times  hovering  round; 
But  round  himself,  all  tender  like  gold, 

The  sun's  sweet  ray  is  hovering  found. 
With  whom  is  the  rose  herself  in  love? 

An  answer  I'd  fain  receive. 
Is  it  the  singing  nightingale? 

Is  it  the  silent  star  of  eve? 
I  know  not  with  whom  the  rose  is  in  love, 

But  every  one  love  I : 
The  rose,  the  nightingale,  sun's  sweet  ray, 

The  star  of  eve  and  butterfly. 

Heine  ( TransL). 

Imago  (59 : 6).  Head  pretty  large,  heavily  clothed  above  with  moderately  long 
hairs,  mostly  arranged  in  a  transverse  mass,  in  the  middle  of  which  the  antennae  lie; 
just  outside  of  the  antennae  a  slightly  spreading,  compressed,  lateral  tuft  of  arcuate 
bristles,  passing  about  one-fourth  way  over  the  eye.  Front  very  protuberant,  wholly 
and  considerably  advanced  beyond  the  front  of  the  eyes,  almost  regularly  tumid,  slightly 
flattened  in  the  middle  third,  sulcated  slightly,  longitudinally  and  a  little  obliquely  a 
little  outside  of  the  middle  of  either  half,  attaining  neither  border,  but,  just  before 
reaching  the  front  border,  bent  strongly  tow'ard  the  middle  of  the  same ;  posterior 
border  minutely  bituberculate  in  the  middle;  the  whole  piece  nearly  two  and  a  half 
times  broader  than  long,  the  front  border  straight  in  the  middle  third,  obliquely 
sloped  ofl"  on  the  lateral  third  to  a  point  opposite  the  centre  of  the  front  and  in  front 
of  the  outer  edge  of  the  antennae,  to  which  it  is  then  bent ;  separated  from  the  vertex 
by  a  nearly  straight,  slightly  impressed  line  connecting  the  middle  of  the  antennae  and 
forming  the  bottom  of  a  very  broad,  shallow  sulcation.  Vertex  rather  tumid,  regu- 
larly and  considerably  arcuate  longitudinally,  slightly  anil  mostly  toward  the  sides 
transversely,  wholly  surpassing  the  level  of  the  eyes,  separated  from  the  occiput,  which 
is  deeply  sulcate  longitudinally  in  the  middle,  by  a  pretty  strongly  bent,  somewhat  im- 
pressed line.  Eyes  large,  full,  nearly  circular,  scarcely  trnncate  behind,  nalied.  An- 
tennae inserted  in  the  middle  of  the  summit  in  rather  distinct  depressions,  separated 
from  each  other  by  nearly  four  times  the  diameter  of  their  basal  joints,  the  whole 
antenna  scarcely  shorter  than  the  abdomen,  composed  of  thirty-three  to  thirty-flve 
joints,  of  which  eighteen  or  nineteen  form  the  club,  which  is  about  half  as  long  as  the 
stalk,  stout,  oval,  a  little  compressed,  increasing  very  gradually  at  the  extreme  base, 
afterwards  more  rapidly  and  at  the  extremity  (excluding  the  crook)  very  broadly 
rounded  ;  the  crook  consists  of  from  four  to  six  joints,  one  more  in  the  J  than  in  the 
(J,  forming  a  tapering  appendage,  slenderer  in  the  $  than  in  the  $ ,  from  one  and  one- 
fourth  to  two  times  as  long  as  its  basal  breadth  and  from  one-third  to  one-half  as  broad 
as  the  club  proper;  the  latter  is  from  three  to  four  times  as  long  as  broad,  largest  at 
about  the  middle  of  its  apical  half  or  from  the  tenth  to  the  twelfth  joint  from  the  tip 
of  the  antennae;  middle  joints  of  the  stalk  about  three  times  as  long  as  broad,  the 
third  from  base  of  the  antennae  scarcely  longer.  Talpi  moderately  long,  about  twice 
the  diameter  of  the  eye,  stout,  clothed  very  compactly  with  a  heavy  mass  of  not  very 
long  scales,  beyond  which  the  terminal  joint,  clothed  with  recumbent  scales,  projects 
but  a  little  distance ;  basal  joint  buUate,  subpyriform,  rather  longer  than  bro.ad,  with  a 
tumid,  forward  projection  at  the  inner  extremity;  middle  joint  buUate,  obovate, 
equally  and  broadly  rounded  at  either  extremity,  but  slightly  arcuate,  of  the  breadth 

*  iroXiTi^s,  a  citizen,  in  allusion  to  one  of  the  names  formerly  given  to  the  group,  Urbicolae. 
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of  tlie  basal  joint,  two  aiul  a  half  times  longer  than  broad,  equalling  the  diameter  of 
the  eye ;  terminal  joint  placed  at  the  middle  of  the  summit  of  the  middle  joint,  slender, 
straight,  cylindrical,  bluntly  rounded  at  either  extremity,  from  Ave  to  six  times  as 
long  as  broad,  and  as  long  as  the  breadth  of  the  middle  joint. 

Prothoracic  lobes  rather  small,  subtriangular,  the  inner  and  lower  edges  nearly 
straight  and  equal,  the  upper  outer  side  being  pretty  regularly  arcuate,  as  long  as  the 
shorter  diameter  of  the  eye,  fully  half  as  long  again  as  high.  Patagia  of  moderate 
size,  somewhat  shorter  than  the  breadth  of  the  head,  the  posterior  lobe  scarcely  more 
than  one-third  as  broad  as  the  l)ase,  half  as  long  again  as  it,  equal,  straight,  slightly 
narrowed  at  the  rounded  tip. 

Fore  wing  (42  :  Vi)  much  less  than  twice  as  long  as  broad,  the  lower  outer  angle 
falling  well  outside  the  middle  of  the  costal  margin ;  costal  margin  distinctly  though 
very  slightly  concave,  at  least  in  the  male ;  outer  margin  rather  gently  and  regularly 
rounded.  The  costal  nervure  terminating  scarcely  beyond  the  middle  of  the  costal 
in.argin;  subcostal  nervure  moderately  approximate  to  the  costal  margin,  the  second 
nervule  arising  in  the  middle  of  the  wing;  median  nervules  arising  as  in  Atalopedes; 
internal  nervure  short,  straight,  with  an  obscure  connection  with  the  submediau  ner- 
vure. 

Hind  wing  a  fifth  longer  than  broad,  the  basal  lobe  very  large ;  costal  margin  straight 
to  the  tip  of  the  costal  nervure;  outer  margin  well  rounded,  fullest  in  the  medio-sub- 
median  interspace,  the  anal  angle  rectangular,  well  rounded.  Subcostal  nervure  fork- 
ing shortly  before  the  median,  the  median  at  no  great  distance  before  the  second 
forking,  which  is  itself  before  the  centre  of  the  wing. 

Discal  stigma  of  male  consisting  of  an  interrupted,  gently  arcuate  or  sinuate  streak 
of  dead  black  retrorse  scales  or  rods  edged  below,  especially  in  the  middle,  with  a 
border  of  similar,  but  dust  colored  erect  rods  and  followed  beneath  by  an  iuconspicuous, 
large  area  of  loosely  compacted,  erect,  dusky  scales.  The  scales  of  the  stigma  consist, 
in  the  heart,  of  jointed  threads  only,  while  at  the  base  are  found  a  considerable  variety 
of  spatulate  and  two-pronged  rods  and  scales  and  triangular,  apically  truncate  scales, 
which  are  replaced  in  the  field  below  the  stigma  by  slender,  triangular  scales  with  a 
roundly  produced  apex. 

Legs  2,  3,  1.  Femora  and  tibiae  clothed  as  in  Anthomaster,  but  with  inconspicuous 
tibial  spines  on  the  upper  surface.  Femora  2,  1,  3;  tibiae  2,  3,  1;  tarsi  2,  3,  1.  Fore 
and  hind  femora  more  than  two-thirds  as  long  as  the  middle  femora.  Fore  tibiae  two- 
thirds  the  length  of  the  fore  femora,  fully  half  the  length  of  the^middle  and  hind  tibiae. 
Leaf-like  appendage  of  fore  tibiae  long  and  slender,  lanceolate,  attached  at  the  middle  of 
the  outer  four-fifths  of  the  joint  and  surpassing  its  extremity,  fully  five  times  as  long  as 
broad,  tapering,  pointed,  and  a  little  curved;  other  tibiae  armed  at  the  tip  with  a  pair 
of  very  long  and  very  slender,  more  or  less  unequal  spurs,  the  hiud  tibiae  with  a  simi- 
lar pair  in  the  middle  of  the  outer  two-thirds ;  both  tibiae  have  three  or  four  very  long 
spines  ranged  in  a  row  on  the  under  edge  of  the  outer  side.  Tarsal  joints  1,  2,  3,  4,5; 
fore  tarsi  nearly  four-fifths  as  long  as  the  middle  and  hind  tarsi,  a  little  longer  than 
the  middle  femora,  all  furnished  with  a  triple  row  of  pretty  long,  delicate  spines,  the 
apical  ones  of  each  joint  a  little  longer  than  the  others ;  basal  joint  nearly  as  long  as 
all  the  rest  together ;  second  nearly  or  quite  half  as  long  as  the  basal.  Claws  pretty 
small,  compressed,  tapering,  strongly  and  regularly  arcuat?.  Pad  not  very  large, 
transverse.  Paronychia  bilobed ;  the  upper  lobe  laminate,  compressed,  of  the  size  and 
shape  of  the  claw  but  less  arcuate  and  not  so  pointed;  the  lower  slender  and  equal,  a 
little  more  than  half  as  long  as  the  other. 

Abdominal  appendages :  Upper  organ  somewhat  resembling  that  of  Hylephila 
being  slender,  depressed,  well  arched,  and  thrust  far  backward.  Hooks  connate, 
tapering  a  little,  blunt  at  tip,  slightly  upcurved;  lateral  arms  nearly  obsolete,  closely 
appressed  to  sides  of  hook.  Clasps  broad,  sabre-shaped,  not  so  long  as  the  upper 
organ,  equal  nearly  to  the  tip,  the  extremity  of  the  upper  margin  incurved,  making 
the  upper  posterior  angle  abrupt. 
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Egg.  Pretty  high,  broinlest  at  the  base,  rouiKlod,  but  very  little  narrowed  on  the  basal 
half,  above  well  rounded,  the  summit  not  flattened;  surface  broken  up  by  exceedingly 
sliglit,  raised  lines  into  quite  regular,  equiangular,  hexagonal  cells. 

Caterpillar  at  birth.  Head  moderately  lai'ge,  broadest  opposite  the  upper  limit  of 
the  ocellar  lield,  elevated,  narrowed  and  domed  above;  the  triangle  nearly  half  as  high 
again  as  broad,  reaching  considerably  above  the  middle  of  the  front,  the  middle  op- 
posite the  middle  of  the  ocellar  field,  occupied  by  a  pair  of  papillae,  equidistant  from 
each  other  and  the  sutures,  bearing  long  and  slender  bristles;  similar  paired  papillae, 
bearing  long  and  slender,  scarcely  arcuate  bristles,  are  found  outside  the  triangle  just 
above  its  upper  limit  and  next  the  middle  of  its  upper  half,  besides  lateral  ones  in  the 
centre  of  the  ocellar  field,  just  above  the  middle,  and  at  a  similar  distance  and  as  far 
above  this  as  the  ocellar  bristle  is  below  it;  ocelli  unequal,  prominent  but  flat;  third 
joint  of  antennae  nearly  half  as  long  again  as  broad,  cylindrical  but  slightly  enlarged 
apically  and  arcuate  on  the  inner  side;  the  joints  of  the  maxillary  palpi  successively 
half  as  broad  as  the  preceding,  the  basal  quadrate,  all  of  nearly  equal  length.  Body 
slender,  cylindrical;  dorsal  thoracic  shield  as  bro.ad  as  the  spiracle  of  the  same  seg- 
ment, furnished  with  pretty  long,  tapering,  pointed,  distant  hairs;  the  bristles  of  the 
body  long,  slender,  distinctly  tapering  and  minutely  but  distinctly  enlarged  at  the  tip  into 
a  comparatively  long  club,  not  so  broad  as  the  base  of  the  bristle;  they  are  consider- 
ably longer  than  the  segments  and  arranged  as  follows  :  a  laterodorsal  series,  slightly 
nearer  together  on  the  thoracic  than  on  the  abdominal  segments,  placed  anteriorly;  a 
lateral  series  placed  posteriorly ;  a  suprastigmatal  series  placed  mesially ;  a  stigmatal 
series  placed  anteriorly;  and  an  infrastigmatal  series  placed  posteriorly^  the  stigmatal 
bristles  are  shorter  than  the  others  and  the  laterodorsal  series  are  transformed  on  the 
last  abdominal  segment  into  longer,  somewhat  recurved,  tapering  hairs. 

This  North  American  genus  comprises  but  three  species,  two  western, 
the  third  eastern,  inhabiting  a  zone  extending  from  Atlantic  to  Pacific, 
between  the  35th  and  5(3th  degrees  of  httitude.  The  eastern  species  is 
abundant  throughout  New  EngLind. 

They  are  butterflies  of  very  small  size,  the  male  possessing  an  arcuate 
discal  streak  on  the  fore  wings.  The  wings  are  dark  brown  above, 
marked  with  tawny,  especially  in  an  extra-mesial  transverse  band  of  spots 
and  along  the  costal  margin  of  the  fore  wings.  Beneath  they  are  ferru- 
ginous and  the  middle  of  the  hind  wings  have  conspicuous,  very  large 
and  irregular  yellow  spots. 

The  metamorphoses  of  one  species  are  partially  known.  The  butter- 
flies are  single  or  double  brooded  ;  how  they  pass  the  winter  is  uncertain, 
but  probably  either  as  chrysalids  or  as  mature  caterpillars.  The  butter- 
flies frequent  meadows  and  highways  and  have  a  very  lively  flight.  In  re- 
pose their  wings  are  raised  at  different  angles- 

The  eggs  are  unusually  high  and  regularly  domed,  greenish  white  and 
very  profusely  punctuate.  The  caterpillar  at  birth  has  a  nearly  white  body 
with  black  head  and  thoracic  shield,  and  the  dermal  appendages  scarcely 
expanded  at  the  tip  and  longer  than  usual,  being  as  long  as  the  segments. 
Afterwards  the  caterpillar  becomes  of  a  griseous  color  from  the  nuiltitude  of 
dark  papillae  on  the  pale  brown  ground   color.     The  caterpillars   feed  on 
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EXCURSUS   LXX.— SEXUAL    DIVERSITY  IN    THE  FORM  OF 

THE  SCALES. 

And  pluck  the  wiiifrs  from  painted  butterflies, 
To  fan  the  moonl)e;iin9  from  his  sleeping  eyes. 

Shakespeahe. — Midsummer-Night's  Dream. 

So.M.ES  are  a  characteristic  adornment  of  Lepidoptera.  It  is  altogether 
tlirougli  tlicin  that  the  gorgeous  or  exquisite  colors,  delicate  or  striking 
patterns  are  found  upon  the  wings  of  butterflies.  Tite  colors  or  the 
patterns  may  differ  in  the  two  sexes,  as  has  been  before  remarked  ;  but  these 
variations  ni.ay  or  may  not  be  accompanied  by  a  difference  in  the 
form  or  structure  of  the  scales  composing  the  pattern  or  producing 
the  color.  In  general,  however,  the  scales  over  the  surface  of  the  wings 
are  everywhere  essentially  alike.  But  in  certain  butterflies,  and  these 
form  a  considerable  proportion — certainly  in  our  own  fauna  more  than 
half  the  species,  the  males  possess,  in  addition  to  those  forming  the  com- 
mon plumage  of  both  sexes,  certain  scales  of  an  altogether  distinct  and 
unique  kind. 

These  peculiar  scales,  or  androconia  as  they  have  been  termed,  in  reference 
to  their  masculine  nature,  were  first  noticed  by  Bernard-Deschamps  more 
than  fifty  years  ago,  but  have  never  been  properly  studied  throughout  the 
butterflies.  Deschainps  called  them  plumules  from  their  feathery  tips  ; 
but  this  term  is  utterly  inappropriate  to  most  of  them  ;  and  their  form  is  so 
varied  that  only  some  word  expressing  their  masculine  character  should  be 
accepted,  since  this  is  their  single   common  peculiarity. 

These  androconia  are  very  capricious  in  their  occurrence  ;  a  number  of 
allied  genera  may  possess  them,  while  a  single  genus,  as  closely  allied,  may 
be  quite  destitute.  This  is  true  throughout  the  butterflies  ;  and  yet  there 
are  large  groups  in  which  tliey  are  altogether  wanting,  and  others  in 
which  tiicir  absence  is  extremely  rare.  In  the  Satyrids  and  in  some  other 
of  the  higher  butterflies  they  are  long,  slender,  and  invariably  feathered 
at  the  tip  ;  in  one  small  group,  the  Heliconinae,  they  are  toothed  as  well 
as  feathered,  though  with  this  exception  they  may  be  distinguished  from 
ordinary  scales  by  the  absence  of  any  dentation  at  the  tip.  In  the  Pieridi 
they  are  fringed,  and  with  a  single  known  exception  their  extreme  base  is 
expanded  into  a  sort  of  bulb  ;  elsewhere,  even  in  the  other  groups  of  the 
subfamily  to  which  the  whites  belong,  they  are  not  fringed,  but  have  a  smooth 
rounded  edge.  In  the  Lycaenidi  they  assume  a  battledore  or  fan-shape, 
with  a  smooth  edge,  and  are  generally  beaded  and  more  heavily  striate 
than  the  scales.  The  same  is  true,  but  with  more  variations,  in  the  other 
Lycaeniuae.  In  the  swallow-tails,  where  tiiey  have  been  supposed  to  be 
wanting,  they  differ  less  from  the  ordinary  scales,  but  are  much  smaller 
and  more  coarsely  striate.     In    the    skippers  they  present   the   greatest 
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variety  in  the  same  individual ;  in  one  group  there  are  hair-like  androconia, 
sometimes  jointed  ;  in  anotlier  group,  besides  hair-like  androconia,  tliere 
are  usually  some  which  are  spoon-shaped  with  long  handles,  or  of  other 
odd  forms. 

As  a  general  rule  these  androconia  are  present  in  the  patches  to  which 
we  have  before  alluded  as  forming  one  phase  of  the  antigenic  characters  of 
the  male ;  but  more  often,  as  in  the  blues  and  whites,  they  are  scattered 
indiscriminately,  or  in  rows,  over  the  upper  surface  of  the  wings  ;  they 
sometimes  occur  in  patches  on  the  hind  wings,  as  in  the  fold  next  the 
inner  margin  of  the  swallow-tails  ;  but,  with  the  exception  of  the  discal 
spot  of  the  hair-streaks,  they  seem  to  be  present  in  all  patches  found  on  the 
front  wings,  occasionally  forming  the  principal  part  of  such  patches,  as  in 
many  yellows,  and  again  taking  no  part  in  the  display.  Take,  for  example, 
the  fritillaries,  where  so  many  small  black  scales  are  crowded  against  cer- 
tain veins  as  to  give  them  a  thickened  appearance  ;  the  androconia  are  also 
present  in  great  numbers,  but  entirely  concealed;  only  by  removing  the 
scales  can  even  the  tassels  of  their  long  and  slender  blades  be  seen.  Per- 
haps even  more  curious  than  this  is  the  arrangement  by  which  all  the 
androconia  of  the  swallow-tails  and  of  the  Hesperidi  are  tightly  inclosed  in 
the  fold  of  the  costal  membrane  to  which  reference  was  made  in  a  recent 
excursus.  Indeed,  with  rare  exceptions,  such  as  in  the  patches  on  the 
fore  wings  of  the  Theclidi,  every  provision  seems  to  have  been  made  for 
their  concealment.  In  the  Pamphilidi  for  instance,  though  the  patch  which 
contains  them  is  conspicuous  enough,  it  is  so  mainly  because  of  the  great 
imbricated  scales  which  are  massed  so  as  to  conceal  the  androconia  proper. 
In  other  instances  where  they  are  not  massed  into  patches,  they  are  indi- 
vidually smaller  than  the  other  scales  and  concealed  by  them,  so  that  there 
concealment  may  be  looked  upon  as  definitely  related  to  their  use. 

The  nature  of  this  use  was  first  detected  by  Fritz  Miiller,  who  gave  them 
the  name  of  duftschuppen,  or  scent  scales,  as  has  already  been  stated  in  the 
excursus  on  Aromatic  Butterflies.  There  can  certainly  be  no  doubt  that 
this  is  their  office  in  some  instances,  and  all  analogy  would  lead  us  to  be- 
lieve it  true  of  all,  although  we  have  not  such  power  of  scent  as  to  be  able 
to  prove  it. 

But  when  this  is  granted  there  is  much  more  to  be  said.  They  differ 
marvellously  from  ordinary  scales  in  the  variety  of  their  form  and  exquisite 
structure,  and  we  have  still  to  inquire  the  meaning  of  this.  Ordinary 
scales  almost  seem  made  on  a  single  pattern  ;  they  are  small  enough,  but 
they  are  huge  as  compared  with  most  androconia  ;  why  such  delicate  and 
exquisite  patterns  on  such  a  microscopic  scale  ?  Who  is  to  see  and  benefit 
by  them?  Assuredly  not  the  insects  themselves  ;  they  may  profit,  indeed, 
by  their  function,  and  no  doubt  natural  selection  has  perfected  that  to  the 
uttermost,  even  beyond  our  ken  ;  but  we  have  seen  that  such  objects  are 
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practk-ally  invisible  to  them.  Is  there  not  here  a  beauty  of  form  and  of 
structure  which  is  an  end  in  itself,  subserving  no  material  end,  of  no 
possible  profit  to  the  possessor  ? 
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POLITES   PECKIXJS.— The  yellow  spot. 

[Yellow  spot  (Gosse);  yellow  spotted  skipper  (Gosse);  Peck's  skipper  (Harris).] 

Hesperia  peckius  Khh.,  Fauxi.  bor.-amer.,  Amer.,  120  (1862). 

iv:300,  pi.  4,  figs.  2,  3  (1837) ;— Hiirr.,  Ins.  iuj.  Hesperia  wamsutta  Harr.,  Ins.  inj.  veg., 

veg.,  3d  cd.,  315-316,  fig.  139  (18C2).  3d  ed.,  318,  tig.  141  (1862) ;— Morr.  Syn.  Lep., 

Pamphila  peckius  Kirb.,  Syn.  cat.  Lep.,  N.  Amer.,  111-112  (1862)  ;—Sauud.,  Can.  ent., 

600   (1871);— French,  Rep.   ins.  HI.,   vii:   160  i:   66-67  (1869) ;— Pack.,  Guide  Ins.,  270,  fig. 

(1878) ;  Butt.  east.  U.  S.,  317-318,  fig.  84  (1886) ;  198  (1869). 

—Fern.,    Butt.   Me.,   99-100   (1884) ;— Mayn.,  Pamphila     enys     Boisd.,    Butl.,    Entom. 

Butt.  X.  Engl.,  61,  pi.  8,  figs.  96,  96a  (1886).  monthl.  mag.,  vii:  93  (1870). 

Pontes peckUis  Scudd.,  Syst.rev.  Am.  butt., 

57  (1872).  Figured  also  by  Glover,  HI.  N.  A.  Lep.,  pi. 

Pamphila   peckii   Morr.,    Syu.    Lep.  N.  33,  tig.  9;  pi.  G,  fig.  14;  pi.  K,  fig.  12,  ined. 

Der  Friihling  kommt  in's  Land  herein, 
Er  fliegt  auf  Schwalbenschwiugen, 
Und  vor  ihm  her  und  hinterdreln 
Die  Voge!  alle  singen, 
Und  schweigend  wohl,  doch  frohgenug, 
Umflattert  ibn  mit  leisem  Flug 

Und  Zug  auf  Zug 
Ein  Heer  von  Schmetterlingen. 

yv  KCKVM^  xGTe,i,.—Fruhlingslied. 
I  follow'd  fast,  but  faster  he  did  fly. 

SuAKF.sv^K&TS,.— Midsummer-Night's  Dream. 

Imago  (10  :  IS,  22 ;  13  :  12,  14).  Head  covered  above  with  mingled  greenish  tawny 
and  blackish  hairs,  the  former  becoming  yellowish  tovvai-d  the  sides ;  the  tufts  on 
either  side  of  the  base  of  the  antennae  are  composed  of  mingled  pale  tawny  and 
black  bristles,  the  latter  predominating  behind,  the  former  In  front;  beneath  the  eye 
the  scales  are  very  pale  buflT,  growing  deeper  in  color  behind  the  eye  and  tinged  with 
orange  above.  Palpi  very  pale,  r.ather  dlugy,  buff,  with  a  slight  greenish  hue,  tinged 
slightly  with  tawny  toward  the  tip,  the  apical  half  flecked  with  Infrequent  black  hairs 
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projecting  a  little  beyouci  the  otliers.  Antennae  blackish  above,  having  greenish  and 
pnrplisli  reflections  on  the  club;  beneatli  nacreous,  on  the  inside,  where  it  is  tinged 
with  orange,  interrupted  with  blacli  at  tlie  tips  of  the  joints;  the  apical  half  of  the 
under  surface  of  the  club  and  the  crook  is  naked  and  dull  orange,  the  last  joint  of 
crook  dusky,  edged  with  a  narrow  border  of  black  scales,  which  on  the  inside  is  fol- 
lowed l)y  a  bright  orange,  on  the  outsiile  by  a  nacreous  patch,  the  former  usually  want- 
ing in  the  $  ;  whole  upper  surface  of  crook  black.  Tongue  black,  the  tip  dark  maliog- 
any  brown. 

Thorax  covered  above  with  dusky  and  olivaceo-tawny  hairs,  tinged  more  deeply  with 
tawny  toward  the  sides;  beneath  covered  with  very  pale  greenish  butt"  hairs,  tinged 
witli  tawny  toward  the  base  of  the  wings.  Legs  tawny  buil',  marked  above  consider- 
ably with  dark  brown,  beneath  more  or  less  dull  silvery;  spurs  dull  silvery,  brownish 
on  the  side  away  from  the  leg,  dark  reddish  at  the  extreme  tip ;  spines  dusky  luteous ; 
claws  rather  dark  reddish ;  pad  dusky. 

Wings  dark  brown,  with  very  slight,  very  dark  green  reflections,  marked  with 
liright  tawny.  Fore  winys  having  the  costal  margin  heavily  and  broadly  marked  with 
tawny;  in  the  (J  it  always  extends  from  the  discal  stigma  to  the  costal  edge,  persis- 
tent directly  above  the  stigma,  and  usually  extending  to  the  base  of  the  wing  on  one 
side,  and  nearly  or  quite  to  the  extra-mesial  row  of  spots  on  the  other;  in  tlie  ^  it  is 
never  so  largely  developed,  and  is  usually  greatly  obscured  by  dark  brown;  at  the  most 
it  occupies  the  outer  half  of  the  cell  (with  a  dusky  dash  along  the  centre  of  the  same) 
and  the  interspaces  above  it,  the  dusky  nervules  diminishing  its  importance;  but  it  is 
not  infrequently  reduced  to  a  small  spot  at  the  extremity  of  the  cell,  or  a  flush  of 
tawny  above  the  outer  iialf  of  the  same.  In  the  middle  of  the  outer  half  of  the  wing 
is  a  transverse  series  of  tawny  spots,  consisting,  first,  of  three  longitudinal  spots  form- 
ing a  single  transverse  spot,  divided  by  dusky  nervures,  depending  from  and  at  a  right 
angle,  or  a  little  less  tlian  a  right  angle,  to  the  middle  of  tlie  outer  half  or  two-flf  ths  of 
the  costal  margin ;  second,  of  two  minute,  occasionally  obsolete,  squarish  spots,  half 
the  distance  of  the  former  from  the  outer  margin,  the  upper  generally  the  outer,  sit- 
uated in  the  interspaces  beyond  the  cell ;  and  third,  of  one,  two  or  three  large  spots  in 
the  median  and  medio-submedian  interspaces,  the  uppermost,  always  present,  occupy- 
ing the  base  of  the  upper  median  interspace,  the  others  confined  to  the  ?  ,  where  the 
lower  is  frequently  absent  or  obsolescent,  that  in  the  lower  median  interspace  squar- 
ish, larger  and  removed  a  little  within  the  one  above  it,  tlie  lowest  of  very  variable 
sliape,  often  douljle,  and  when  fully  developed,  as  it  is  more  frequently  southward, 
largest  below.  Not  infrequently  the  base  of  the  wings  is  delicately  powdered  with 
tawny  scales  in  the  5 ,  and  especially  along  the  inner  border;  but  in  the  <J  this  is 
always  the  case,  and  to  such  an  extent  as  often  to  form  on  the  lower  part  and  base  of 
the  wing  a  tawny  field  as  deep  as  that  on  the  costal  border  and  continuous  with  it,  thus 
enveloping  the  inner  part  of  the  discal  stigma.  The  latter  (43  :  18)  is  a  moderately 
broad,  equal  and  gently  though  not  regularly  sinuate  stripe,  eight  times  as  long  as 
broad,  extending  from  the  last  divarication  of  the  median  to  the  middle  of  the  basal 
two-thirds  of  the  submedian  nervure;  the  principal  sinuation  is  where  the  lowest 
median  nervule  crosses  it,  where  also  its  otherwise  uniformly  black,  compact,  vel- 
vety, hairy  mass  is  infringed  upon  and  occasionally  divided  by  loosely  compacted, 
bright  tawny  scales  below  the  nervule,  and  by  similar  dark  brown  ones  above;  either 
extremity  is  rounded,  and  along  the  whole  of  its  inferior  edge,  excepting  next  tlie  outer 
extremity,  it  has  a  slender,  cinereous,  naked  edge,  which  again  is  followed  outwardly 
by  an  inconspicuous,  broad,  roundish  area,  composed  of  slightly  erected,  slate  brown 
scales;  the  area  extends  two-fifths  of  the  distance  to  the  outer  margin,  and  is  equally 
situated  on  either  side  of  the  lowest  median  nervule.  Fringe  pale,  mingled,  especially 
on  lower  half,  with  pale  tawny  scales,  the  base  overlaid  by  blackish  fuscous.  Hind 
wings  with  a  broad,  transverse,  curving  belt  of  tawny,  of  irregular  width,  in  the 
middle  of  tlie  outer  two-thirds  of  the  wing,  broken  distinctly  by  the  brown  nervures, 
and  tlius  composed  of  longitudinal  bars  of  varying  lengths,  and  when  most  fully  devel- 
oped, extending  from  the  costal  nervure  to  the  middle  of  the  medio-submedian  inter- 
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space ;  the  spot  in  the  costo-subcostal  interspace  is  seldom  present,  and  when  it  occurs 
is  very  small,  its  outer  limit  on  a  line  with  the  interior  limit  of  the  spot  below,  which 
occupies  the  middle  third  of  llic  suljcostal  interspace;  that  in  the  interspace  Ix'vond 
the  cell  is  longest,  being  usually  twice  as  long  as  broad,  divided  longitudinally  in  the 
middle  by  a  dusky  line,  and  distant  from  the  tip  of  the  cell  and  the  border  of  the  wing 
by  about  the  width  of  the  interspace;  the  one  below  occnpies  the  basal  two-flfths  of 
the  upper  metlian  interspace,  while  that  in  the  lower  median  interspace  extends 
further  toward  the  base  and  to  a  similar  point  outwardly ;  the  spot  in  the  upper  half  of 
the  medio-submediau  interspace  is  seldom  present,  and  then  often  obscure,  ahvays 
small,  just  below-  the  one  above  it;  occasionally,  also,  there  is  a  small,  tawny  spot  in 
the  lower  half  of  the  cell,  just  above  the  base  of  tlie  lowest  median  nervule.  Fringe 
as  on  the  fore  wings. 

Beneath :  Fore  icings  dark  fuliginous  brown,  the  upper  half  and  the  outer  margin 
much  glossed  with  tawny,  often  giving  it  a  cinnamoneous  tint ;  the  markings  of  the 
upper  surface  of  the  female  repeated  beneath  in  yellow  in  both  sexes ;  outer  margin 
with  a.  slender  blackish  edge,  the  fringe  much  as  above.  Hind  wings  mostly  occupied 
by  two  large,  broad,  sharply  defined  bands  of  deep  straw  yellow,  often  confluent  in  the 
middle  of  the  wing;  otherwise  the  wing  is  ferruginous  or  cinnamoneous,  enlivened 
witli  Hushes  of  fulvous  or  tawny  in  small  interspaceal  spots  seated  on  the  outer  border ; 
the  inner  of  the  two  yellow  bands  runs  parallel  to  the  inner  border,  its  interior  margin 
nearly  touching  the  base,  its  upper  limit  at  au  equal  distance  from  the  costal  margin, 
or  midway  between  the  costal  nervure  and  the  costal  margin;  its  exterior  margin 
parallel  to  its  interior,  but  usually  irregular  or  crenate,  directed  toward  and  usually 
reaching  the  second  divarication  of  the  median  nervure;  here  it  is  usually  connected 
more  or  less  closely  with  the  outer  band ;  not  infrequently  the  basal  band  is  confluent 
with  the  other  throughout  the  whole  lower  half  of  the  exterior  margin  of  the  former, 
and  sometimes  it  touches  it  only  at  its  lower  extremity  and  in  the  middle  of  its  exterior 
margin ;  the  outer  band  is  transverse,  arcuate,  subparallel  to  the  outer  border,  very 
broad  and  reaches  from  the  costal  to  the  submedian  nervure;  its  breadth  is  unequal, 
tapering  a  little  toward  the  inner  border,  and  in  the  interspace  beyond  the  cell  abruptly 
broadened,  often  to  twice,  rarely  even  to  thrice,  thebreadthof  the  adjoining  parts,  occu- 
pying Che  basal  three-fourths  of  the  interspace  or  even  almost  touching  the  outer  mar- 
gin ;  next  the  costal  margin  it  terminates  squarely  against  the  nervure ;  below  it  is 
rounded ;  the  upper  half  of  its  exterior  border  usually  consists  of  a  series  of  angular 
steps  successively  further  from  the  base,  while  the  lower  half  is  continuous;  in  the 
lower  median  interspace  the  interior  edge  of  the  band  almost  always  extends  toward  the 
base  of  the  wing,  occupying  the  whole  base  of  the  interspace  and  thus  connecting  with 
the  basal  band;  usually  the  bands  are  unbroken,  but  occasionally  the  nervures  which 
traverse  them  are  dusky ;  the  outer  margin  edged  delicately  with  a  blackish  line ;  the 
fringe  much  as  upon  the  upper  surface. 

Abdomen  blackish  brown  above,  enlivened  with  tawny  hairs,  especially  on  the  lower 
half  of  the  sides,  the  apical  half  of  the  joints  and  the  apical  half  of  the  abdomen.  Be- 
neath pale  yellowish  brown,  with  a  gi-eenish  tinge.  Male  appendages  (37  :  24,  25)  with 
the  centrum  of  the  upper  organ  composed  almost  wholly  of  the  lateral  walls ;  hook 
scarcely  arched  and  just  before  the  tip  slightly  upcurved,  tapering  only  just  beyond 
the  middle,  three  or  four  times  as  long  as  broad.  Clasps  three  times  as  long  as  broad, 
very  simple;  lower  border  a  little  convex,  the  upper  a  little  concave,  the  upper  pos- 
terior angle  a  little  less  than  a  right  angle,  the  extremity  of  the  upper  margin  incurved 
to  form  a  minute,  horizontal,  spatulate,  lobe-like  expansion. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  13  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

LeD^h  of  fore  wiu"-. .......... 

11. 
5.5 
5.75 
3.75 

13. 
6.1 
7.1 
4.65 

13.75 
6.5 
7.25 
4.85 

11.75 
5.5 
6.2 
4.15 

14. 
6.25 

7.25 
4.75 

15. 

as 

hind  tibiae  and  tarsi., 
fore  tibiae  and  tarsi.. 

7.6 
5. 

Described  from  131 3 ,  71 9  • 
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Accessory  sexual  peculiarities.  The  discal  stigma  of  the  male  has  been  de- 
scribed under  the  wings;  the  scales  contained  in  it  are  very  slender  jointed  threads, 
consisting  of  seven  or  eiglit  equal  joints  (.50 : 2  d,  f )  ;  at  the  extreme  base  of  the 
stigma  are  found  some  faintly  spatulate  scales  (2  h) ,  very  long  and  slender,  enlarged 
slightly  next  the  base  as  well  as  next  the  tip,  and  of  other  very  long  and  slender 
nearly  equal  scales  (2  a)  ;  next  these,  but  still  at  the  base,  are  found  two-pronged  rods 
or  scales  of  two  ditlerent  types,  one  rod-like  and  exceedingly  slender  (2  g),  the  other 
scale-like  with  very  prominent  triangular  prongs  (2  b),  together  witli  some  triangular 
striate  scales  abruptly  truncate  at  the  apex  (2  e)  ;  tbe  field  below  the  stigma  is  filled 
■with  a  mass  of  oblanceolate  scales  (2  c),  well  rounded  and  produced  at  the  apex,  regu- 
larly tapering  from  a  slender  base  to  the  moderately  broad  tip,  finely  striate,  having 
the  appearance  of  being  broken  by  fine  cross  lines,  yet  giving  in  certain  lights  the 
etlect  of  converging  striae. 

Egg  (66:28).  Cells  .03  mm.  in  diameter;  surface  glistening  greatly,  covered  with 
punctuations,  fifty  or  sixty  to  a  cell,  nearly  circular,  and  not  more  than  .001.5  mm.  in 
diameter,  irregularly  distributed.  Color  at  first  very  pale  green,  nearly  white;  after- 
wards it  becomes  profusely  mottled  on  one  side,  rather  sparsely  on  the  opposite,  with 
thread-like  dendritic  markings  of  a  briglit  red  color.  Height,  .58  mm ;  diameter, 
.76  mm. 

Caterpillar.  First  sUiyc.  Head  (80:57)  black,  minute  and  scabrous,  furnished 
with  a  few  pale,  tapering  liairs,  .08  ram.  long;  mouth  parts  blackish.  Body  white, 
furnished  with  long,  pale  fuscous  bristles,  .16  mm.  long  and  of  equal  size  throughout; 
they  are  slightly  curved  and  seated  on  fuscous  papillae ;  the  stigmatal  bristles  are 
shorter  than  the  others ;  the  subdorsal  bristles  terminate  on  the  last  segment  with  a 
long,  somewhat  recurved  hair,  .38  mm.  long;  spiracles  blackish  fuscous;  dorsal 
thoracic  shield  black ;  thoracic  legs  pellucid  white  and  very  long,  .22  mm.  long;  the 
joints,  excepting  the  liasal,  slightly  fuscous  at  tip,  the  terminal  joint  fuscous  exter- 
nally;  the  first  pair  more  or  less  fuscous  throughout;  prolegs  white.  Length,  1.54 
mm. ;  breadth  of  body,  .32  mm. ;  of  head,  .4(5  ram.  After  eating,  the  general  color 
becomes  of  a  dusky  grimy  green  and  the  papillae  dark  reddish  brown. 

Third  stage.  Head  shiulng,  piceous,  delicately  rugulose  and  covered  with  delicate, 
short,  brownish  hairs.  Body  rather  pale  brown,  so  thickly  besprinkled  with  inky 
black,  minute  spots  and  papillae  bearing  short,  delicate,  blackish  fuscous  bristles,  as  to 
give  the  whole  a  blackish  griseous  color;  a  narrow,  blackish  fuscous,  dorsal  line; 
dorsal  thoracic  shield  broad,  equal,  black;  legs  piceous;  prolegs  concolorous  with  the 
body.     Length,  5.75  rara. ;    breadth,  .75  mm. 

Distribution  (31:  3).  This  butterfly  appears  to  be  found  throughout 
nearly  the  whole  extent  of  the  Allegiianiari  and  Canadian  faunas.  The 
southernmost  localities  from  which  it  is  known  are  West  Virginia 
(Edwards),  Cincinnati,  Ohio,  common  (Dury),  Kentucky  (Brit.  Mus.) 
and  eastern  Kansas,  rare  (Snow).  The  latter  locality  marks  also  its 
western  extension  in  the  south,  and  Ames  (Osborn)  and  Davenport,  Iowa 
(Putnam)  are  as  far  west  as  it  has  been  reported  in  that  section  of  the 
country.  In  Wisconsin  it  is  considered  by  Hoy  the  most  abundant  of  the 
skippers.  To  the  north  it  is  found  throughout  all  the  settled  parts  of 
Canada  and  has  even  been  reported  from  Cumberland  House  on  the  Sas- 
katchewan (Kirby),  and  Moose  at  the  southern  point  of  Hudson  Bay 
(Weir)  ;  at  Ottawa  it  is  vei-y  common  ;  it  occurs  to  the  eastward  at  ^lou- 
treal,not  common  (Caidfield),  Quebec  (Bowles),  Nova  Scotia  (Jones) 
and  Cape  Breton  (Thaxter). 

In  New  England  it  is  everywhere  the  commonest  of  the  Pami)lulidi  and 
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is  found  througliout  every  portion  of  tlie  district  from  the  "White  Moun- 
tains to  the  sea-coast. 

Oviposition.  All  the  eggs  I  have  seen  were  laid  by  females  imprisoned 
overgrass  and  were  laid  loosely,  quite  unattached.  Besides  those  so  ob- 
tained myself,  others  have  been  sent  me  in  similar  condition  by  Mr.  P.  S. 
Sprague,  Dr.  Minot  and  Professor  Hamlin.  Those  laid  in  June  hatched 
in  from  eleven  to  twelve,  possibly  thirteen  days,  those  in  August  in  from 
twelve  to  fifteen  days.  Eggs  laid  for  Mr.  Saunders  at  London,  Out.,  in 
July,  hatched  in  fourteen  days. 

Food  and  habits  of  caterpillar.  Although  Mr.  Saunders  and  I  have 
both  fed  this  caterpillar  for  a  short  time  on  ordinary  grass,  we  have  both 
failed  to  rear  it  and  this  fact  and  its  uneasy  habits  makes  me  inclined  to 
think  we  need  to  know  better  its  exact  food.  In  one  instance  a  caterpillar, 
after  leaving  the  egg,  remained  motionless  for  several  days  on  a  blade  of 
grass  without  eating  and  then  disappeared.  It  leads  a  gypsy  life ;  it 
wanders  incessantly  from  its  youth  up  and  is  uneasy  at  the  least  confine- 
ment ;  it  makes  a  nest  soon  after  its  escape  from  the  egg,  but  passes  little 
of  its  time  within  it  and  soon  abandons  it  for  another.  Its  earliest  nests 
are  loosely  constructed  in  a  single  blade  of  grass  by  uniting  opposite  edges 
with  two  or  three  threads  ;  subsequently  they  are  made  of  very  few  and 
slender  threads  stretched  from  leaf  to  leaf;  all  its  nests  are  very  delicate. 
It  feeds  both  by  day  and  night  and  is  alarmed  at  the  least  motion,  starting 
suddenly  back  into  its  nest  with  a  movement  quite  unlike  that  of  any  other 
species  of  Pamphilidi,  and  not  venturing  forth  again  for  some  time.  When 
it  moves  about,  its  head  trembles  from  side  to  side  as  if  it  were  afiJicted  with 
palsy. 

Life  history.  It  is  double  brooded  in  the  southern  parts  of  its  range 
and  single  brooded  in  the  northern  portions  ;  the  change  in  New  England 
will  probably  be  found  near  the  dividing  line  between  the  Canadian  and  Alleg- 
hanian  faunas.  Judging  by  the  data  at  hand,  Williamstown,  Mass.,  will 
probably  be  found  to  belong  in  this  respect  to  the  southern  half,  though  this 
is  unexpected.  Localities  which  certainly  belong  to  the  district  where  the 
buttei-fly  is  single  brooded  are  Waterville,  Me.,  the  White  Mountains,  N.  H., 
Compton,  north  of  the  Vermont  border,  and  London,  Ontario.  Yet  Mr 
Fletcher  assures  me  that  a  second  autumn  brood  is  found  at  Ottawa.  To 
the  opposite  category  belong  Andover,  Boston  and  Springfield,  Mass.,  Al- 
bany, N.  Y.  and  points  south  of  these  places.  In  both,  the  winter  is  prob- 
ably passed  in  the  chrysalis  state,  though  possibly  in  that  of  a  mature 
caterpillar.  In  the  northern  area,  where  the  insect  is  single  brooded,  the 
butterfly  appears  the  last  of  June  or  early  in  July,  occasionally  by  the 
middle  of  June  in  the  southernmost  districts  ;  it  continues  upon  the  wing 
until  after  the  middle  of  August,  although  by  the  beginning  of  the  month 
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it  has  begun  to  diminish  greatly.  It  is  not  until  the  butterflies  have  l)een 
at  least  two  or  three  weeks  upon  the  wing  tliat  the  female  commences  to 
deposit  her  eggs,  which  are  hatched  in  from  twelve  to  fifteen  days ;  the 
young  larva  is,  therefore,  seldom  born  before  the  end  of  July  ,and  sometimes 
not  until  the  end  of  August.  Its  future  history  has  not  been  traced. 
In  the  southern  half  of  New  England,  where  the  species  is  double  brooded, 
the  earliest  generation  of  butterflies  appears  upon  the  wing  during  the  lasit 
week  of  May — at  the  beginning  of  the  week,  near  the  southern  sea  coast, 
toward  its  middle  or  end  farther  north  ;  both  sexes  become  abundant  in  a 
week  and  continue  on  the  wing  up  to  the  middle,  sometimes  to  the  end,  of 
July,  although  often  diminishing  greatly  in  numbers  during  the  latter  half 
of  June.  The  female  deposits  her  eggs  after  the  middle  of  June  ;  these 
are  hatched  in  eleven  or  twelve  days,  but  at  what  time  the  caterpillars 
attain  maturity  has  not  been  shown  ;  the  second  brood  of  butterflies,  how- 
ever, appears  early  in  August,  sometimes  by  the  very  first  day,  but  per- 
haps more  frequently  (except  near  the  southern  borders)  by  the  5th  or 
6th.  In  a  few  days  it  becomes  abundant  and  individuals,  continuing  to 
emerge  from  the  chrysalis  for  two  or  three  weeks,  remain  upon  the  wing 
nearly  or  quite  to  the  end  of  September.  The  history  of  their  progeny  has 
not  been  traced  ;  facts  seem  about  equally  to  favor  the  view  that  they 
hibernate  as  chrysalids  or  as  nearly  mature  caterpillars ;  probably  the 
insect  will  not  be  found  to  differ  in  this  respect  in  the  northern  and 
southern  half  of  New  England. 

Behavior  of  the  butterfly.  Tlie  butterfly  is  found  everywhere  in  the 
open  country,  especially  in  meadows,  by  roadsides,  along  pathways  and  in 
all  old  forest  openings ;  it  is  very  fond  of  flowers — white  clover,  mint, 
golden  rods,  etc.  When  alighted  on  a  flower  to  feed,  all  the  wings  are 
sometimes  tightly  closed,  the  costal  edges  together ;  or,  both  pair  of 
wings  are  slightly  and  ecjually  parted  ;  at  other  times,  the  fore  wings  are 
placed  at  right  angles  to  each  other  while  the  hind  wings  are  horizontal ; 
but  when  fairly  at  rest,  as  when  it  has  alighted  upon  the  horizontal  surface 
of  a  leaf,  the  fore  wings  diverge  at  an  angle  of  about  50°  with  each  other, 
their  inner  edges  resting  upon  the  upper  surface  of  the  expanded  hind  wings 
which,  instead  of  being  quite  horizontal,  are  deflected  a  little,  so  that  the 
angle  of  divergence  between  the  two  wings  of  the  same  side  is  80°  or  85°. 
The  antennae,  viewed  laterally,  are  straight  and  very  slightly  depressed, 
the  tip  of  the  club  turned  abruptly  backward  ;  viewed  from  above  slightly 
curved,  the  convexities  outward,  and  divergent  at  an  angle  of  about  130°, 
the  antennal  tips  being  11  mm.  apart. 

Desiderata.  The  distril)ution  of  this  butterfly  west  of  the  longitude  of 
Ohio,  and  especially  in  the  northern  parts  of  its  natural  district  should  be 
studied  with  care.  In  New  England,  the  belt  of  country  lying  between 
the  White  Mountains  on  the  nortJi  and  tlie  northern  limits  of  Massachusetts 
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on  the  south,  with  tlie  corresponding  region  to  the  west — especially  about 
the  northern  limits  of  the  Adirondacks — should  receive  the  careful  attention 
of  observers,  to  learn,  in  each  locality,  whether  the  insect  is  single  or 
double  brooded.  Quite  as  important  is  it  to  trace  the  complete  history  of 
the  insect  after  the  eclosion  of  the  caterpillar,  and  particularly  to  determine 
in  what  condition  and  surroundings  it  passes  the  long  winter.  It  would 
be  interesting  to  know  just  how  soon  after  the  apparition  of  the  females 
they  begin  to  lay  eggs,  to  collect  the  possible  parasites  which  attack  the 
insect  and  to  note  the  peculiarities  of  the  flight  of  the  butterfly. 

LIST  OF  ILLUSTRATIONS.— POLITES  PECEIUS. 

PI.  13,  fig.  12.    Male,  both  surfaces,  in  black. 
li.    Female,  both  surfaces,  in  black. 
37: 24,  25.    Male  abdominal  appendages. 
42 :  13.    Xeuration. 

43 :  18.    Discal  stigma  of  fore  wing  of  male. 
50:2.    Scales  of  the  discal  stigma. 
59:  5.    Side  view  of  head  and  appendages 
enlarged,  with  details  of  the  structure  of 
22.    Female,  upper  surface,  colored.  the  legs. 

THY^NIELICUS   HUBNER. 

Thymelicus  Hiibn.,  Yerz.  bek.  schmett.,  113  Hesperia  pars  Auctorum. 

(1816) ;— Scudd.,  Proc.  Am.  acad.  sc,  x:  283  Pamphlla  pars  Auctorum. 

(1875).  Pyrrhosidia   Scudd.,   Mem.  Bost.    soc.    nat. 

Hedone  Scudd.,  Syst.    rev.  amer.  butt.,  58  hist.,  il:  346,  note  (1874). 

(1872).  Type.— Thymelicus  vibex  Hiibn. 

A  hi^h  clilT-meadow  lush  with  spring; 
Gay  butterflies  upon  the  wing; 
Beiieath,  beyond,  unbounded,  free, 
The  foam-flecked,  blue,  pervading  sea. 

Lewis  Morris.— 4  Spring  Picture. 

Imago  (60: 1,  2).  Head  pretty  large,  heavily  clothed  with  rather  short  hairs ;  just 
outside  of  the  antennae  a  slightly  spreading  compressed  tuft  of  arcuate  hairs  passing 
rather  less  than  one-third  VN-ay  over  the  eye.  Front  protuberant,  not  very  tumid, 
■wholly  but  not  greatly  surpassing  the  front  of  the  eyes,  a  little  more  prominent  than 
elsewhere  in  a  slightly  elevated,  broadly  rounded,  transverse  ridge  across  the  middle; 
the  whole  piece  from  two  and  one-half  to  two  and  three-fourths  times  broader  than 
long,  the  front  border  margined  and  in  the  middle  a  little  elevated,  very  broadly 
rounded,  so  that  the  piece  appears  nearly  quadrate,  roundly  docked  at  the  outer  front 
angles;  separated  from  the  vertex  by  a  slightly  arcuate  sulcation  opening  backward, 
varying  in  depth  in  the  ditterent  species.  Vertex  a  little  tumid :  its  anterior  two- 
thirds  extending  slightly  beyond  the  summit  of  the  eye,  a  little  arched  longitudinally, 
slightly  bowed  transversely  at  the  sides  but  flattened,  or  even  slightly  depressed  in  the 
middle,  separated  from  the  occiput,  which  has  a  rather  slight,  longitudinal,  central 
sulcation,  by  a  distinctly  impressed  brace-shaped  line,  whose  limbs  incline  but  little. 
Eyes  large,  pretty  full,  nearly  circular,  naked.  Antennae  inserted  in  the  middle  of 
the  summit,  separated  from  each  other  by  about  two  and  one-lialf  times  the  diameter 
of  the  basal  joints,  the  whole  antenna  as  long  as  ( ? ) ,  or  somewhat  shorter  than  ( <? ) , 
the  abdomen,  composed  of  from  thirty-flve  to  forty  joints,  of  which  from  seventeen 
to  twenty-one  form  the  club,  which  is  about  half  as  long  as  the  stalk,  and,  excluding 
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the  crook,  pretty  stout,  oval,  scarcely  compressed,  increasing  in  size  very  gradnally 
on  tlie  basal  half  and  at  the  extremity  much  more  rapidly,  bluntly  rounded;  the  crook 
consists  usually  of  six,  occasionally  of  more  joints,  forming  a  slender,  regular,  conical 
appendage,  pointed  at  the  tip,  nearly  three  times  as  long  as  broad,  and  about  one-third 
as  broad  as  the  club  proper;  this  is  from  three  to"  four  times  as  long  as  broad,  largest 
beyond  the  middle  or  at  about  the  tenth  to  twelfth  joint  from  the  tip  of  tlie  antennae; 
middle  joint  of  tlie  stalk  from  two  and  one-half  to  tliree  times  longer  tlian  broad,  tlie 
third  from  the  base  of  tlie  antennae  fully  four  times  as  long  as  broad.  Palpi  not 
long,  scarcely  more  tlian  one  and  one-half  times  the  length  of  the  diameter  of  the  eye 
and  pretty  stput,  lieavily  clothed  with  a  mass  of  not  very  long  scales,  beyond  wiiich 
about  half  of  the  terminal  joint,  clothed  with  recumbent  scales,  projects;  basal 
joint  buUate,  subpyriform,  as  bro.ad  as  long,  largest  at  the  tip,  with  atumid  expansion 
at  the  inner  part  of  the  front;  micldle  joint  bullate,  obovate,  broadly  and  about  equally 
rounded  at  eitlier  extremity,  a  little  arcuate,  twice  or  slightly  more  thau  twice  as  long 
as  broad;  apical  joint  seated  on  the  middle  of  the  tip  of  the  second  joint,  straight, 
slender,  cylindrical,  scarcely  tapering,  blunt  at  tip,  scarcely  so  long  as  the  breadth  of 
the  middle  joint  and  scarcely  four  times  as  long  as  broad. 

Prothoracic  lobes  rather  small,  appressed,  laminate,  sliaped  as  in  Erynnis,  but  with 
the  upper  interior  corner  more  or  less  angulated ;  more  tlian  half  as  long  again  as  high 
and  about  three-fourths  the  length  of  the  shorter  diameter  of  the  eye.  Patagia  pretty 
large,  nearly  as  long  as  the  breadth  of  the  head,  tlie  posterior  lobe  fully  half  as  broad 
as  the  base  and  nearly  twice  as  long,  nearly  equal,  straight,  tapering  close  to  the  tip, 
which  is  rounded  ofl". 

Fore  wing  (42  :  8,  9)  twice  or  nearly  twice  as  long  as  broad,  the  lower  outer  angle 
falling  distinctly  though  slightly  beyond  the  middle  of  the  costal  margin ;  the  latter 
straight,  gently  deflected  at  either  extremity,  tlie  outer  margin  very  gently  and 
regularly  convex,  the  apex  produced.  Costal  nervnre  terminating  at  or  scarcely  be- 
yond the  middle  of  the  costal  margin ;  the  subcostal  nervure  moderately  approximated 
to  the  costal  margin,  the  third  nervule  arising  in  the  middle  of  the  wing;  cell  three- 
fifths  the  length  of  the  wing,  slender,  subequal  in  the  distal  half;  "the  first  median 
nervule  arises  midway  between  the  base  of  the  wing  and  the  second,  the  latter  below 
a  point  between  the  second  and  third  subcost,al  nervures;  internal  nervure  short, 
straight. 

Hind  wing  somewhat  longer  than  broad  ;  the  basal  lobe  especially  much  as  in  Polites, 
with  sometimes  a  slight  excision  of  the  outer  margin  at  the  inedio-subniedian  inter- 
space.    Neuration  as  in  Polites. 

Discal  stigma  of  male  unusually  variable  but  consisting  in  the  main  of  two  separated, 
slender  strigae  of  dead  black  scales,  that  in  the  middle  median  interspace  linear  and 
arcuate,  that  in  the  lower  subcircular  or  short  linear,  both  surrounded  and  sometimes 
almost  or  quite  concealed  by  overhanging,  large  and  broad,  somewhat  loosely  com- 
pacted scales,  and  followed  beyond  by  a  field  of  varying  size,  but  generally  narrow,  of 
loosely  compacted,  erect,  dusky,  reflecting  scales.  The  scales  of  the  stigma  consist  of 
a  multitude  of  jointed  threads  and  long  delicately  sjiatulate  rods  in  tlie  heart  of  the 
stigma,  of  two-pronged  rods  and  slender,  gradually  enlarged  scales  at  the  base  and 
apex  of  the  stigma,  together  witli  many  large,  simple,  oval  scales  at  the  base;  some- 
times followed  in  the  field  below  the  stigma  by  long  oval  scales. 

Legs  2,  3,  1.  Femora  and  tibiae  clothed  wholly  as  in  Polites;  femora  2,  1  3;  tibiae 
2,  3,  1 ;  tarsi  3,2,1;  tibiae  and  tarsi  together  equal  on  middle  and  hind  legs.  Fore  and 
hind  femora  fully  two-thirds  the  length  of  the  middle  femora.  Fore  tibiae  scarcely 
tw'o-thii-ds  the  length  of  fore  femora,  fnlly  half  as  long  as  middle  tibiae,  which  are 
scarcely  longer  than  the  hind  pair.  Leaf-like  appendage  of  fore  tibiae  small  and 
slender,  originating  in  the  middle  of  the  apical  two-thirds,  surpassing  considerably  it& 
extremity  but  arcuate,  nearly  six  times  as  long  as  broad,  tapering  near  the  tip  and 
bluntly  pointed;  tlie  other  tilnae  armed  at  the  tip  with  a  pair  of  very  long  and  slender 
greatly  unequal  spurs,  the  hind  tibiae  witli  a  secondary,  exactly  similar,  but  slightly 
shorter  pair  near  the  middle  of  tlie  apical  two-thirds;  both  tibiae  have  also  an  exterior 
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row  beneath  of  live  or  six  long  spines.  Tarsal  joints  1,  2,  8.  4,  5,  excepting  on  tlie 
fore  legs,  wliicli  are  1.  2,  3,  3,  4.  Fore  tarsi  two-tliinls  tlie  Icngtli  of  tlic  liind  tarsi, 
•whicli  are  scarcely  longer  than  the  mitklle  tarsi,  all  furnished  l)pneath  with  a  triple 
row  of  small  and  delicate  spines,  the  apical  ones  of  each  joint  a  little  longer  than  the 
others;  basal  joint,  excepting  on  the  fore  legs,  a  very  little  shorter  than  the  others  to- 
gether; second  joint  scarcely  more  than  half  as  long  as  the  basal.  Claws  small,  deli- 
cate, tapering,  bent  strongly  in  the  middle  and  besides  a  little  curved.  Pad  of 
moderate  size,  roundish.  Paronychia  bifld,  the  upper  lobe  compressed  laminate,  falci- 
form, reaching  fully  to  the  tip  of  the  claw,  twice  as  long  as  broad,  not  strongly 
curved,  bluntly  pointed ;  the  lower  pretty  slender,  equal,  half  as  long  as  the  claw. 

Abdominal  appendages  :  Upper  organ  strongly  arched  or  bent  in  the  middle,  rather 
slender  and  nearly  equal,  the  centrum  with  a  deep  median  furrow;  beyond  the  bend 
nearly  straight  and  horizontal,  the  hook  tapering,  formed  of  two  elements,  connate, 
excepting  at  tip,  where  it  is  slightly  upturned,  and  bearing  at  the  extremity  of  the  con- 
nate portion  a  depending,  compressed,  laminate,  triangular  tooth;  lateral  arras  connate 
with  the  hook  nearly  throughout.  Clasps  broad,  less  than  twice  as  long  as  broad,  but 
as  long  as  the  upper  organ,  nearly  eciual,  scarcely  convex,  furnished  at  tip,  especially 
above,  with  one  or  two  short  and  stout,  sharp  spines.  Intromittent  organ  heavily 
thorned  at  tip. 

Egg.  Moderately  high,  broadest  at  the  base,  narrowing  iu  the  lower  half  very  gently, 
in  the  upper  half  more  rapidly ;  the  summit  slightly  depressed  over  a  sp.ace  one-third  the 
width  of  the  base.  Surface  broken  by  exceedingly  delicate,  slightly  raised  lines,  into 
roundish  but  somewhatangular,  irregular  cells ;  micropyle  consisting  first  of  sixor  eight 
kite-shaped  cells,  slightly  less  than  twice  as  long  as  broad,  arranged  around  a  common 
centre,  four  or  live  of  them  tipped  with  the  micropylic  canals ;  these  surrounded  by 
angular  cells,  slightly  larger,  and  increasing  but  slightly  in  size  outwardly  until  lost  in 
the  more  distinct  and  larger  cells  covering  the  whole  surface  of  the  egg. 

Caterpillar  at  birth.  Head  large,  anteriorly  appressed,  broadest  and  truncate  be- 
low, narrowed  and  domed  above ;  viewed  laterally  somewhat  cuneiform,  being  deepest 
below,  gradually  narrowing  above;  frontal  triangle  more  than  half  as  high  as  the 
crown.  First  thoracic  segment  with  a  very  slight  break  between  a  triangular  supra- 
stigmatal  piece  and  the  anteriorly  elevated  dorsal  shield.  Body  generally  of  uniform 
width,  but  very  slightly  arched;  dermal  appendages  from  two-thirds  to  three-fourths 
the  length  of  the  segments,  the  apex  extending  to  a  very  slight  and  gradual  enlarge- 
ment, arranged  as  follows:  on  the  thoracic  segments,  slightly  in  advance  of  the  middle, 
anteriorly  placed,  a  laterodorsal  and  a  lateral  row ;  on  the  abdominal  segments  a  lateral 
series  placed  anteriorly ;  an  infralateral  series  placed  posteriorly,  and  on  all  the  seg- 
ments a  suprastigmatal  series  placed  centrally.  Last  segment  with  some  very  long, 
npcurved,  tapering  bristles. 

Mature  caterpillar.  Head  well  rounded,  widest  in  the  middle,  of  nearly  equal  width 
on  the  lower  half,  above  very  regularly  domed  with  no  median  excision;  deepest  in  the 
middle  of  the  lower  half,  somewhat  pinched  above ;  the  collar  scarcely  perceptible ; 
surface  profusely  and  rather  strongly  and  uniformly  punctate ;  ocelli  apparently  five  in 
number,  three  in  a  broad,  arcuate  curve,  the  middle  one  largest  and  nearer  the  upper 
and  smallest  than  the  lower,  the  fourth  near  the  base  of  the  antennae,  the  fifth  above 
this  and  forming  a  right  angle  with  it  and  the  first ;  first  joint  of  antennae  large,  mammi- 
form; the  second  short,  cylindrical,  nearly  twice  as  long  as  broad;  third  much  smaller, 
cylindrical,  twice  as  long  as  broad;  the  last  a  miniature  of  it  in  every  particular,  bear- 
ing even  a  short  bristle;  apical  bristle  of  the  third  joint  nearly  twice  as  long  as  the 
antennae.  Body  long  and  slender,  the  terminal  segment  with  a  rather  broad  ovate  anal 
plate,  largest  from  the  fourth  to  the  sixth  abdominal  segments,  tapering  very  gently  iu 
either  direction ;  first  thoracic  segment  with  a  transversely  grooved  tlioracic  shield  of 
nearly  equal  width,  extending  from  just  above  the  spiracle  on  either  side,  the  trans- 
verse groove  curving  forward  below  and  partially  separating  a  little  piece  about  as 
large  as  the  spiracle;  the  latter  large,  round  ovate,  elevated,  crateriform;  the  other 
spiracles  similar  but  far  more  minute  and  relatively  more  elongate;  that  of  the  eighth 
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iiliildiiiiiial  segment  atiain  as  large  as  the  lirst,  regularly  obovate ;  most  of  the  segments 
divided  by  transverse  lines  into  sections,  of  -which  a  broad  one,  occupying  the  anterior 
half,  is  partially  divided  by  a  posterior  groove  into  a  section  similar  to  the  live  sub- 
eqnal  ones  which  follow  it,  but  the  last  pair  of  the  five  are  again  less  distinctly  sepa- 
rated than  the  others ;  whole  body  closely  sprinkled  with  minute  papillae,  irregularly 
disposed,  forming  more  than  a  single  row  upon  the  narrower  sections  and  showing  no 
tendency  to  a  transverse  disposition;  a  laterodorsal  series  of  minnte,  crateriform 
disks,  scarcely  larger  than  the  papillae,  situated  in  the  middle  of  the  anterior  half  of 
each  segment,  and  an  infrastigmatal  series  of  larger,  crateriform  disks,  but  still  consid- 
erably smaller  than  the  spiracles,  halfway  between  them  and  the  ventro-stigmatal  fold ; 
legs  slender,  the  last  three  joints  gently  tapering,  slightly  appressed,  tlie  claw  very 
delicate ;  prolegs  very  short. 

This  genus,  which  inchides  several  species,  is  peculiar  to  tlio  southern 
half  of  North  America,  including  tlie  Antilles  and  n'irtli  of  tlie  tropics, 
but  is  restricted  to  the  part  lying  east  of  the  Itocky  Mountains.  It  reaches 
from  about  the  loth  to  the  45th  degree  of  latitude.  Three  species  have 
been  found  in  New  England,  one  a  very  characteristic  species  but  com- 
moner in  the  north  than  the  south,  tlie  otlier  two  in  tiie  southern  jtortion, 
one  not  infrequently,  the  other  as  one  of  the   rarest  of  our  insects. 

The  butterflies  are  of  small  size,  the  male  provided  with  a  rather  broad 
discal  patch  on  the  fore  wings.  They  are  dark  brown,  tiie  fore  wings  with 
a  couple  of  small  pale  spots  near  the  middle  or  sometimes,  in  the  male,  witii 
all  but  the  outer  border  tawny.  Beneath,  the  fore  wings  resemble  the 
upper  surface,  wliile  the  middle  of  the  hind  wings  is  marked  witii  a  more 
or  less  feeble,  yellowish,  transverse  belt  of  varying  breadtli. 

The  life  histories  of  several  species  are  partially,  of  none  fully  known, 
indicating  that  the  species  are  single  brooded  in  the  nortii,  double  or  triple 
brooded  in  the  south ,  and  the  winter  appears  to  be  passed  in  some  instances 
as  a  partly  grown  caterpillar,  in  others  as  a  chrysalis.  Tlie  caterpillars 
feed  on  grasses. 

The  eggs  are  white,  moderately  high  for  tiieir  breadth,  and  laid   singly. 

The  caterpillar  is  Ijorn  with  a  large  head  and  an  anteriorly  ridged 
thoracic  shield,  with  moderately  long  dermal  appendages  in  lateral,  infra- 
lateral  and  suprastigmatal  series,  and  some  very  long  recurved  hairs  on  the 
terminal  segments. 

The  mature  caterpillars  are  long  and  slender,  largest  in  the  posterior 
half,  of  a  dark  color  from  a  dense  flecking  of  dark  papillae,  a  narrow 
black  thoracic  shield,  Ijlack  and  deeply  pimctate  head  and  a  very  thin  and 
excessively  short  pile. 
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EXCURSUS  LXXL—TUE  ACT  OF  PUPATION. 

The  Imtterllv  has  liiiii.;  a\v;iv 
The  shell  thtit  hound  it  fa'st, 

And  sereeiied  it  from  the  ehilling  hrecze, 
The  winter's  hitter  hlast. 

('UA\vi-i;iu>. —  '/'//<'  Sunn;/  S'Hminer  Months. 

Tin:  elumges  umlorgoiie  by  a  biittcrHy  in  passing  from  the  caterpillar  to 
the  chrysalis  state  have  always  excited  great  interest ;  yet,  notwithstanding 
all  that  has  been  written  on  the  subject,  mostly  modelled  upon  the  detailed 
but  not  wholly  accurate  account  given  more  than  a  century  ago  by  Keau- 
miu-,  the  method  by  which  the  chrysalis  inclosed  within  the  larval  skin 
becomes  attached  to  the  silken  pad  into  which  tiie  hindmost  feet  of  the 
caterpillar  had  previously  been  [)huiged,  has  never  been  rightly  explained 
until  within  a  dozen  years,  when  the  observations  of  Osborne  in  England, 
and  of  Edwards,  and  especially  of  Riley,*  in  our  owncoimtry,  have  solved 
the  problem.  The  process  is  the  most  extraordinary  in  the  higher  butter- 
flies, which  suspend  themselves  in  pupation  by  the  hinder  end  only,  without 
first  spinning  a  loop,  like  other  butterfly  larvae,  for  the  support  of  the  an- 
terior, heavier  part  of  the  body. 

A  cater[)illar  of  this  kind  preparing  for  pupation  spins  a  loose  mass  of 
silk  in  some  suitable  place,  and,  firmly  attaching  itself  to  It  by  the  hooks 
of  the  anal  prolegs  and  the  spines  at  the  edge  of  the  last  abdominal  seg- 
ment, casts  itself  loose  from  all  other  su[)p(>rt,  and  Iiangs  by  the  tail.  It 
next  curves  the  front  part  of  its  body  tipward  on  the  ventral  side,  and  by 
and  by,  when  the  front  part  of  the  body  has  become  greatly  swollen  by  the 
descent  of  the  Ijody  tluiils,  and  after  mmy  writhings  and  contortions,  a  rent 
is  produced  in  the  back  of  the  caterpillar,  and  the  chrysalis  gradually  pro- 
trudes ;  not  as  it  will  afterward  appear,  but  a  limp,  soft,  and  rather  shape- 
less mass.  It  now  hangs  at  full  length,  and  the  thin  integument  of  the 
caterpillar,  by  the  shrinkage  which  necessarily  follows  its  drying,  aided 
more  or  less  by  the  alternate  contraction  and  extension  of  the  chrysalis, 
creeps  back  toward  the  button  of  silk  to  which  it  is  attached  ;  but  its  ter- 
minal portion  with  the  cremaster  and  the  cremastral  hooks,  destined  to  be 
plunged  in  the  pad  of  silk  from  which  it  has  been  suspended,  still  lie  within 
the  cup-shaped,  crumpled  pellicle  ;  the  miracle  is,  how  it  is  to  get  outside 
of  it  and  not  drop  to  the  ground  ;  the  wonder,  why,  when  the  skin  has  left 
half  the  chrysalis  exposed,  and  that  the  stoutest  and  heaviest  half,  it  does 
not  drop  out  forthwith. 

Reaumur  gave  a  very  circumstantial  account  of  the  changes  in  one  of 
the  European  Xymphalidae,  and  his  statement  has  l)een  copied  by  many 
and  repeated  by  others  who  have  witnessed  the  process  for  themselves,  but 
with  his  eyes  ;  he  asserted  that  the  retreating  larval  skin  was  gripped  be- 

*I  owe  to  Mr.  Rilev's  kindness  the  cuts  introduced  here. 
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tween  the  edges  of  some  of  the  abdominal  segments,  holding  on  by  which 
the  tail  was  withdrawn,  then  elongated  and  the  cremaster  thrust  into  the 
mass  of  silk  prepared  for  it.  The  schematic  figures,  PI.  87,  fig.  20  a-c 
indicate  this  view  of  pupation. 

This  is  true  to  a  certain  extent  with  some  butterflies  ;  that  is,  these  ac- 
tions take  place,  but  they  are  not  true  of  others  and  are  insufficient  to 
effect  the  end  in  all,  as  the  seizure  of  the  skin  when  it  occurs  is  largely 
accidental  and  before  it  is  seized  the  skin  has  so  far  retreated  toward  the  tip 
of  the  body  that  the  chrysalis  would  fall  from  its  enclosure  but  for  other 
important  connections  between  the  larval  skin  and  the  chrysalis. 


B. 
Fig  3. 


Fig.  i. 


For  in  the  ecdysis  the  lining  membranes  of  the  alimentary  canal  and  the 
respiratory  vessels  are  pulled  out  and  cast  off  with  the  old  integument,  and 
that  of  the  intestinal  tube  now  plays  an  important  part,  serving  as  a  liga- 
ment to  unite  the  two  so  long  as  union  is  necessary ;  and  in  addition  there 
is  secreted  between  the  old  and  new  membranes  at  the  extremity  of  the 
body   a  mucous,  which,  in   the   parting  of  the  two,  envelopes   the   rectal 


Fig.  1.    Schematic  figure  of  the  changes  in 
Anosia  plexippus.    A,  soou  after  suspension ; 

B,  a  few  hours  Liter,  the  needle  separating 
the  forming  membrane  from  the  sustalners ; 

C,  just  before  larval  skin  splits,  with  retain- 
ing membrane  loosened  and  showing  Its  con- 
nection with  both  larval  and  pupal  rectum. 
In  all  the  figures  the  forming  chrysalis  Is 
shaded,  and  the  Intervening  space  between  it 
and  larval  skin  is  dotted. 

Pig.  2.    Shrunken  larval  skin  of  Euvanessa 
antiopa,  cut  open  from  the  back. 
Fig.  3.    A,  Chrysalis  of  Xanthldia  nlcippe ; 


B,  hinder  end  of  that  of  Anaea  audria;  C,  of 
that  of  Anosia  plexippus. 

Fig.  4.  Tall  of  chrysiilis  of  Euvanessa  anti- 
opa, just  before  withdrawal  from  larval  skin. 

The  common  lettering  is  as  follows :  ap, 
anal  plate;  c,  cremaster;  chp,  cremastral  hook 
pad;  ffcr,  dorsal  cremastral  ridge;  h,  hillock 
or  pad  of  silk ;  hi,  hooks  of  hind  legs ;  Ir, 
larval  rectum;  mr,  retaining  membrane:  pr 
pupal  rectum;  W,  rectal  ligament;  rp,  rectal 
plate ;  s,  sustalners ;  sr,  sustaining  ridges ;  tl, 
tracheal  ligament;  vcr,  ventral  cremastral 
hooks. 
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ligament  and  tlie  prcanal  button*  or  procremaster,  ensnares  itself  in  the 
knobs  or  hooks  witli  which  the  latter  ends  anteriorly  on  either  side,  and 
becoming  on  cxposiiirc  a  tenacious  and  flexible  but  structureless  membrane, 
the  retaining  membrane  of  Riley,  does  its  share  of  the  work  to  be  accom- 
plished. 

It  is  only  by  much  lengthening  and  contracting  of  the  abdominal  seg- 
ments, daring  which  the  ventral  side  is  much  curved  in  the  effort  to  with- 
draw the  tail,  and  which  make  it  always  seem  as  if  the  skin  were  itself 
included  in  the  telescopic  action,  as  it  sometimes  actualh'  is,  that  the  imme- 
diate purpose  of  the  chrysalis  is  aecomplislied.  Directly,  the  segments  are 
elongated  and  the  cremaster  darted  as  it  were  at  the  pad  of  silk  ;  once  a 
foothold  or  a  claw-grasp  here,  and  the  rest  is  easy  ;  the  cremastal  hooks 
become  more  and  more  entangled  ;  by  writhings  and  whirlings  of  the  body, 
a  greater  and  greater  niunber  become  more  and  more  deeply  embedded, 
while  at  the  same  time  the  i-apid  drying  of  tlie  now  useless  ligaments 
causes  their  rupture  from  the  larval  skin,  which,  shrivelled  and  loosened, 
drops  to  the  ground,  leaving  the  chrysalis  in  firm  possession  of  the  button 
of  silk. 
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Table  of  the  species  of  Thymelicus,  based  on  the  egg. 

Eg^  nearly  twice  as  broad  as  high aetna. 

Egg  less  than  half  as  broad  again  as  high mystic. 

Brettus  not  examined. 

Table  of  species,  based  on  the  caterpillar  at  birth. 

Ranged  bristles  of  superior  rows  distinctly  more  than  half  as  long  as  a  segment aetna. 

Ranged  bristles  of  superior  rows  distinctly  less  than  half  as  long  as  a  segment mystic. 

Brettus  not  examined. 

Table  of  species,  based  on  the  mature  caterpillar. 

Front  of  head  more  or  less  streaked,  vertically. 

Frontal  triangle  dark aetna. 

Frontal  triangle  yellowish  white brettus. 

Front  of  head  with  no  vertical  stripes mystic. 

*By  this  term  I  have  described  in  the  text  the  special  parts  developed  on  or  within  them 

the  often  complex  parts  surrounding  the  blind  or  at  their  anterior  extremity.    Procremaster 

rectal  tissure  of   the  chrysalis,  including  the  would  be  a  simpler  term,  including  all  the  parts 

ridges  at  the  ventral  base  of  the  cremaster,  in  front  of  the  cremaster  or  suspensory  but- 

those  which  surround  the  rectal  fissure,  and  ton. 
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Table  nf  species,  based  on  the  chrysalis. 

Abdomen  greenish  yellow aetua. 

Abdomen  white brcttiis. 

Drawn  up  from  notes  of  others ;  mystic  unknown. 

Table  of  species,  based  on  the  imago. 

Apical  hook  of  antenna!  club  distinctly  lon<;er  than  half  the  breadth  of  the  club;  discal  stigma 

of  male  fore  wings  distinctly  interrupted  in  the  middle  by  a  heavy  mass  of  large  scales. 

Under  surface  of  hind  wings  with  a  narrow  and  obscure,  e.xtra-mesial  stripe  of  lighter  color 

than  the  ground ;  dark  brown  the  prevailing  color  of  the  upper  surface  of  the  male ;  the 

spots  at  the  base  of  the  median  interspaces  on  the  upper  surface  of  the  fore  wing  in  the 

female  are  fulvous,  and  rarely  more  pallid  than  the  other  markings,  which  are  rarely 

absent aetna . 

Under  surface  of  hind  wings  with  a  broad  though  obscure,  extra-mesial  band  of  lighter 

color  than  the  ground;  fulvous  the  prevailing  color  of  the  upper  surface  of  the  male;  the 

spots  at  the  base  of  the  median  interspaces  on  the  upper  surface  of  the  fore  wing  in  the 

female  usually  pallid  with  a  tinge  of  fulvous,  and  rarely  with  other  markings,  .brettus. 

Apical  hook  of  antennal  club  not  more  than  half  so  long  as  the  breadth  of  the  club ;  discal 

stigma  of  male  fore  wings  with  no  striking  Interruption mystic. 

GROUP  I  (brettus.) 

Apical  hook  of  antennal  club  longer  than  half  the  breadth  of  the  club ;  first  sub- 
costal ncrvule  of  fore  wings  arising  opposite  a  point  midway  tietween  the  base  of  the 
first  and  second  median  nervules ;  upper  orgau  of  male  abdominal  appendages  extend- 
ing but  little  beyond  the  clasps. 

Species  :  aetna,  brettus. 

THYMELICUS   AETNA.— The  volcanic  skipper. 

[Orange  brown  skipper  butterfly  (Abbot);  yellowish  brown  skipper  (Maynard).] 

Hesperia  nostradamns  Boisd.,  Icon.  L^p.  58  (1872). 

Eur.,  pi.  47,  fig.  3  (1832).  Thymelicus  aetna  Scudd.,  Butt.,  306,  310, 

Hesperia   otho    Boisd.-LeC,  L(5p.    Ami5r.  figs.  163,  170  (ISSl). 

sept.,  pi.  77  (1833).  Hesperia  eyeremet  Scudd.,  Proc.  Ess.  inst., 

Pamphila  otho  Edw.,  Cat.  Lep.  Anier.,  52  iii:  174-5  (1863). 

(1877)  ;_French,  Rep.  ins.  111.,  vii:  160  (1878);  Isoteinon  egreremef  He w. ,  Cat.  coll.  diurn. 

Butt.    east.    U.   S.,    31,=i-317    (1886) ;— Mayn.,  Lep.,  228  (1879). 

Butt.  N.  Engl.,  G2,  pi.  8,  figs.  98,  98  a,  b  (1886).  Pamphila   ursa    Worth.,  Can.    ent.,   xii : 

Pamphila  otho  var.egeremet  Fern.,  Butt.  49-50(1880). 

Me.,  99  (1884).  Figured    also   by  Abbot,  Draw.  ins.  Ga., 

Hesperia    netnn    Boisd.,   Ind.  meth.    cur.  Oemler  coll.,  Bost.  soc.  nat.  hist.,  29; — Glov., 

Lep.,   35    (1840);— Herr.-Schaeft'.,    Schmett.  Hi.  N.  A.  Lep.,  pi.  B,  fig.  21  (2  figs.) ;   pi.  F, 

Eur.,  i :  158,  Suppl.,  figs.  26-28  (1843-46).  figs.  21,  22,  ined. 

Talides  aetna  Boisd.,  ButI !,  Entom.  monthl. 

mag.,  vii:  93  (1870).  [Not   Pap.  otho  Smith-Abbot;    nor    Ilesp. 

Redone  aeJnn  Scudd.,  Syst.  rev.  Am.  butt.,  nostrodaraus  Fabr.] 

I,  who  take  root  and  firmly  cling. 
Thought  fixedness  the  only  thing; 
Why  Nature  made  the  butterflies, 
(Those  dreams  of  wings  that  float  and  hover 
At  noon  tlie  slumberous  poppies  over,) 
Was  something  hidden  from  mine  eyes, 

Till  once,  upon  a  rock's  brown  bosom, 
Bright  as  a  thorny  cactus-blossom, 
I  saw  a  butterfly  at  rest ; 
Then  first  of  both  I  felt  the  beauty ; 
The  airy  whim,  the  grim-set  duty 
Each  from  the  other  took  its  best. 

Lowell.— TAe  Nomades. 
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Imago  (10:lo,  19).  Head  covered  above  with  yellowish  green  hairs  witli  mingled 
black 'and  occasional  yellow  ones;  the  tuft  at  either  si<le  of  the  antennae  mostly 
made  of  black  bristles,  with  a  few  yellow  ones;  scales  beneath  the  eye  very  pale  yel- 
lowish; behind  the  eye  nearly  white,  becoming  lemon  yellow  above.  I'alpi  very  pale 
greenish  yellow  at  base,  Ijecomin^  gradnally  more  lemon  ycUow  toward  the  tip, 
with  longer  black  bristles  sparsely  scattered  throughout ;  above  they  closely  resemble 
the  summit  of  the  head ;  apical  joint  blackish  brown  behind,  lemon  yellow  in  front 
and  at  tip.  Antennae  above  posteriorly  blackish  brown  in  rather  a  narrow  belt, 
usually  infringed  upon  on  the  basal  half  of  the  club  by  the  pale  yellow,  which 
covers  the  rest  of  the  antennae,  excepting  the  ai)ices  of  the  joints  which  are  largely 
blackish  everywhere  but  on  the  club ;  the  anterior  part  of  the  club  is  soft  orange 
tawny  and  its  apical  fourth  anteriorly  with  the  crook  are  naked  and  briglit  castaneous, 
excepting  the  apical  half  of  the  crook  which  is  dusky,  growing  blackish  toward  the 
tip.     Tongue  black,  apical  third  testaceous. 

Thorax  covered  above  with  mingled  bright  greenish  and  greenish  tawny  hairs, 
beneath  with  pale  and  bright  greenish  gray  hairs,  mingled  In  front  with  a  few  dusky 
ones.  Femora  dark  purplish  blown,  largely  flecked  with  greenish  yellow  scales  upon 
the  under  half  and  covered  with  tawny  scales  above ;  tibiae  tawny  buff,  the  front  brown ; 
leaf-like  appendage  of  fore  tibiae  cupreous;  tarsi  pale  tawny  bnff,  obscured  with 
brownish  above  especially  on  the  apical  joints;  spurs  buff,  minutely  ti|iped  with  dark 
reddish;  spines  reddish  testaceous.     Cl.aws  reddish;  pad  dusky. 

Wings  above  glistening  blackish  brown,  the  nervures  marked  obscurely  with  very 
dark  green.  Fore  loings  with  a  transverse  series  of  three  small,  subcostal,  tawny 
yellow  spots,  increasing  in  size  downward  and  situated  just  beyond  the  middle  of  the 
outer  half  of  the  costal  margin;  also  other  extra-mesial  spots  in  the  median  inter- 
spaces of  a  similar  color,  usually  paler  in  the  $  than  in  the  <J  ;  the  upper  is  triangu- 
lar, occupies  the  base  of  the  upper  median  interspace,  and  is  usually  twice  as  long  as 
broad;  the  lower  is  either  a  slight  dash  in  the  upper  part  of  the  lower  median  inter- 
space below  the  inner  extremity  of  the  upper  spot  ((J),  or  longer  than  the  upper,  quad- 
rate, occupying  the  breadth  of  the  interspace  and  situated  as  iu  the  other  sex  (  ?  ) ; 
occasionally  in  the  latter  sex  there  is  a  slight  dash  below  this  on  the  submediau 
nervure;  these  are  all  the  markings  of  the  ?  ,  but  in  the  (J  the  basal  half  of  the  wing 
is  largely  flecked  with  elongated  orange  tawny  scales,  less  profuse  in  the  middle  of 
the  wing  than  toward  either  border;  and  below  with  longer  scales  than  above.  Discal 
stigma  (43 :  14  ;  43  :  6)  more  complicated  than  in  any  other  of  our  Paraphilidi,  con- 
sisting of  the  following  elements :  an  oval  patch  of  velvety  purplish  black,  base- 
ward  directed  hairs,  compactly  clustered  next  the  lower  border  of  the  cell,  extending 
from  the  base  of  the  upper  median  interspace  a  little  more  than  half  way  to  the  flrst 
divarication  of  the  median,  bluntly  pointed  at  either  extremity,  about  four  times  as 
long  as  broad;  a  small  roundish  patch  of  similar  but  upward  directed  hairs,  its 
diameter  scarcely  greater  than  the  width  of  the  other  patch,  seated  in  the  middle 
of  the  medio-submedian  interspace  next  the  middle  of  the  basal  two-thirds  of  the 
submedian  nervure,  but  touching  neither  nervure;  and  between  them  and  filling  a 
space  beyond  them  as  far  as  a  line  drawn  at  right  angles  to  the  nervures  from 
the  middle  of  the  lower  surface  of  the  longitudinal  patch  to  the  submedian  nervure, 
a  somewhat  loose  collection  of  exceedingly  large  fuliginous  brown  scales,  directed  to- 
ward the  middle  of  the  lower  edge  of  the  collection  and  more  or  less  divided  into  two 
clusters  by  the  lowest  median  nervule;  this  is  followed  by  a  quadrate  mass  of 
partially  erect,  ordinary  scales  of  a  dark  brown  color  with  greenish  and  purplish  re- 
fliections,  extending  along  the  lower  median  and  medio-submedian  interspaces,  except- 
ing the  upper  fourth  of  the  former,  nearly  or  quite  half  way  to  the  outer  border. 
Fringe  dirty  pale,  occasionally  tinged  with  tawny,  the  basal  half  more  or  less  infus- 
cated.  Hind  loings  having  all  the  central  parts  of  the  wing  and  sometimes  the  whole 
wing  enlivened  by  frequent  olivaceo-tawny  hairs,  a  color  occasionally  partaken  of 
to  some  extent  by  the  scales  and  then  rarely  forming  faint  indications  of  an  extra- 
mesial  transverse  series  of  spots  in  the  middle  of  the  outer  two-thirds  of  the  wing, 
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especially  in  the  interspace  beyond  the  cell  iinil  tlie  adjoining;  ones;  fringe  pale  tawny, 
the  basal  third  dark  brown. 

Beneath  very  dark  slate  brown,  the  liind  wings  often  tinged  slightly  with  purplish, 
the  markings  of  the  upper  surface  repeated  beneath,  usually  as  livid,  sometimes  as 
l)ale  tawny  spots ;  costal  border  of  fore  wings  and  the  whole  of  the  hind  wings  dusted 
more  or  less  conspicuously  with  olivaceo-tawny,  in  southern  localities  with  ferruginous 
scales,  giving  often  a  very  decided  hue  to  the  parts  they  occupy;  edge  of  outer  border 
delicately  traced  in  black ;  fringe  ra  uch  as  above;  hind  wings  also  furnished  with  a 
paler  livid  yellow  or  tawny,  but  very  obscure,  narrow,  arcuate  band  of  interspaceal 
clouded  spots  from  the  upper  subcostal  to  the  submediau  nervule,  in  the  middle  of  tlie 
outer  two-thirds  of  the  wing;  and  also  with  a  similar  small  spot  at  the  extremitj'  of 
the  cell. 

Abdomen  blackish  brown  above,  toward  the  base  covered  with  olivaceous  hairs;  on 
the  sides,  especially  toward  the  tips  of  the  joints,  heavily  flecked  with  dull  tawny ;  be- 
neath pale  dingy  yellowish,  a  little  infuscated  toward  the  base.  Male  appendages 
(37  :  15)  with  the  united  hooks  of  the  upper  organ  deeply  hollowed  at  the  base  above, 
longer  thau  the  centrum,  tapering  throughout,  the  tips  turned  upward  more  than  in 
brettus  but  otherwise  similar,  and  the  lateral  arms  much  slenderer,  aculiform;  in- 
ferior tooth  more  tlian  twice  as  high  as  broad  or  as  the  height  of  the  hook.  Clasps 
with  scarcely  auy  e.xcision  of  the  borders,  curving  upward,  but  scarcely  tapering  and 
broad  at  tip  ;  upper  posterior  augle  bent  inward  to  form  a  small,  minutely  spinigerous 
lobe,  besides  whicli  the  middle  of  the  posterior  edge  bears  a  pretty  large  curving 
thorn,  bent  abruptly  inward  and  curving  slightly  upward. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  14.5  mm. 

Smallest. 

Average. 

Largest. 

Smalle.st. 

Average. 

Largest. 

Leuo'th  of  fore  win*'* 

1.3.2 

7. 

7.25 

4.7 

15. 
7.6 
7.25 

15.52 

7.8 

14.5 
7. 
7.5 
4.2 

15. 
6.75 
7.5 
4.75 

17.25 

7.7 

hind  tiljiae  and  tarsi.  . 
fore  tibiae  and  tarsi.  . 

8.5 
5.3 

Described  from  40  ^  ,  30  ?  . 

Acces.Bory  sexual  peculiarities.  The  discal  stigma  of  the  male  has  been  de- 
scribed under  the  wings ;  the  scales  contained  in  it  consist  of  jointed  threads  with 
rather  short  joints  (51 :  5  c)  situated  iu  the  heart  of  the  stigma  and  accompanied  by 
long,  abruptly  and  minutely  spatulate  rods  (5  k)  ;  at  the  tip  of  the  stigma  are  found 
some  exceedingly  slender,  two-pronged  rods  (5  h) ,  accompanied  by  scales  of  similar 
length,  enlarging  from  base  to  the  rounded  apex,  but  exceedingly  slender  throughout 
(5  i) ;  at  the  extreme  base  are  f  ouud  only  large  cover  scales  of  a  more  or  less  oval  form, 
generally  simple  and  rounded  at  the  apex  (5  a,  b),  sometimes  laterally  notched  and 
roumlly  excised  aud  finely  striate  (5  e)  ;  in  the  field  below  the  stigma  are  found  scales 
of  varying  forms  with  entire  margins,  sometimes  quadrangular,  two  or  three  times 
longer  than  broad  (5  f),  but  generally  very  long  oval,  and  larger  in  the  apical  than  in 
the  basal  half;  sometimes  very  slender  (5  g),  at  other  times  stouter  (5  d). 

Comparisons.  The  female  of  this  species  closely  resembles  that  of  several  other  of 
our  raniphilidi,  but  may  be  distinguished  from  all  with  which  it  might  be  confounded, 
excepting  the  species  of  Euphyes,  by  the  purplish  tinge  of  the  under  surface  of  the 
hind  wings.  From  E.  metacomet  it  maybe  distinguished  by  the  greater  breadth  of  the 
vague  extra-mesial,  pale  baud  of  the  same  surface;  and  from  P.  verna  by  the  lesser 
conspicuity  of  the  spot  in  the  lower  median  Interspace  of  the  fore  wings. 

Egg  i66  :  27).  The  cells  average  .Oo.s  mm.  in  width,  and  the  bounding  raised  lines  are 
.0034  mm.  broad ;  within  the  cells  tlie  surface  is  profusely  dotted  with  shallow  punc- 
tures, from  .002  to  .0028  mm.  in  width,  near  tlie  summit  of  the  egg  often  confluent  and 
giving  the  surface  a  wrinkled  appearance ;  color  very  delicate,  pale  pea  green.  Height, 
5  mm.  ;  width,  .93  mm. 

Caterpillar.  First  stage  (73. 11).  Head  piceons  with  sparsely  scattered  pale  hairs, 
the  sutures  delicately  marked,  and  that  between  the  hemispheres  punctate;  mouth 
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parts,  ocelli  ;iiul  aiitoniiae  black,  the  last  with  a  pale  bristle;  tlie  iiunitli  parts  more  or 
less  tinared  with  reddish.  Body  pallid,  uniformly  besprinkled  with  round,  fcrrugineo- 
testaceous  spots,  which  arc  more  distinct  and  darker  anteriorly,  and  ^row  gradually 
paler  on  the  posterior  segments,  giving  the  whole  body  a  freckled  appearance  :  In'istles 
from  two-t!iirds  to  three-fourths  the  length  of  a  segment ;  ba.sal  half  black  and  straiglit, 
becoming  paler  and  finally  pellucid  apic.ally,  slightly  bowed,  the  apex  very  slightly  and 
gradually  enlarged ;  last  segment  with  long,  recurved,  pointed  hairs,  as  long  as  two  or 
three  segments;  legs  slender,  equally  and  slightly  infuscated;  spiracle  rims  dark 
luteous,  the  larger  ones  blackish.     Length,  2..5  mm. 

Last  staye  (77  :  ;U).  Head  chocolate  brown,  a  median  darker  stre.ak  down  the  whole 
front,  bordered  by  paler  stripes,  but  interrupted  at  the  crown  of  the  triangle ;  antennae 
somewhat  pale.  Body  p.ale  green,  becoming  lioary  in  the  middle  of  the  upper  surface, 
but  throngliout  jirofusely  and  nearly  uniformly  mottled  with  dark  green;  a  dark  green 
dorsal  line,  attenuated  toward  either  end;  a  broad,  dull  yellowish  green,  stigmatal 
band,  broadening  so  as  to  occupy  the  whole  dorsal  part  of  the  body  (except  the  dorsal 
stripe)  beyond  the  seventh  abdominal  segment,  and  tinged  on  the  posterior  third  of  the 
body  with  very  pale  pinkish ;  a  slender,  indistinct,  snl)stigmatal,  greenish  line,  followed 
by  a  yellowish  green  band ;  first  thoracic  segment  crossed  by  a  transverse,  central,  nar- 
row black  band,  stopping  just  before  the  spiracles,  which  are  in  black  fields ;  spiracles 
black  ;  legs  pinkish  brown  ;  prolegs  green.  Length,  3.5  mm. ;  greatest  height,  .j.5  mm. ; 
breadth  of  head,  2. .5  mm.  Described  from  the  original  dra-.^ing  by  Abbot,  in  the  late 
Dr.  Boisdnval's  possession. 

Chrysalis  (85  : 42).  Head  brownish  green ;  tongue  pink;  thorax  dull  grass  green, 
the  sutures  pinkish  brown ;  abdomen  dull  greenish  yellow,  the  spiracles  and  cremaster 
dull  pink.  Length  (total),  19  mm.;  height  of  thorax,  4.5  mm. ;  height  beyond  wing 
covei-s,  4  mm. ;  length  of  cremaster,  1.5  mm. ;  length  of  tongue  beyond  wing,  8  mm. 
Described  from  .Vbbot's  origin.al  drawing  in  the  Boisduv.al  collection. 

Distribution  (31 :  i) .  The  butterfly  is  extremely  abundant  throughout 
the  Carolinian  and  most  of  tlie  Allcghanian  faunas  ;  in  the  northern  half  of 
the  latter  it  becomes  less  abundant  and  finally  disappears  shortly  before  its 
ultimate  boundaries.  To  the  south  it  has  been  found  even  as  far  as  Key 
West  (Biu'gess)  ;  westward  it  has  been  taken  on  the  Rio  Grande  (Lintner) 
and  at  Waco,  Te.xas  (Belfrage) ,  Iowa  (Austin ) ,  Lake  Co. ,  Indiana  (  Worth- 
ington),  Wisconsin,  common  (Hoy),  and  Michigan  (Mus.  Mich.  Univ.)  ; 
and  to  the  north  it  finds  its  limits  in  these  latter  localities,  Prescott 
(Beadle)  and  London,  Ontario,  and  Bethlehem,  N.  Y.  (Lintner). 

In  New  England  it  is  confined  to  the  southern  half.  Once,  however,  a 
specimen  was  taken  in  Norway,  Me.  (Smith).  The  other  northern  local- 
ities in  which  it  has  been  found  are  Walpole  (Smith)  and  Milford,  N.  H. 
(Whitney),  but  it  is  found  nowhere  in  abundance  north  of  Springfield, 
Mass.  (Emery),  w-here  it  is  a  common  species. 

Oviposition.  Tlie  first  eggs  of  this  species  seen  by  me  were  laid  in 
confinement  in  a  small  box,  and  were  sent  me  by  Mr.  Hambly.  Most 
were  laid  on  the  sides  but  a  few  on  the  top,  and  one  or  two  on  the  bottom 
of  the  box.  Others  since  obtained  were  laid  in  confinement  on  the  under 
surface  of  grass  blades ;  they  hatched  early  in  August  in  thirteen  days. 

Food  plant.  Abbot  figures  the  caterpillar  on  Sabbatia  gracilis,  or  S. 
elliottii,  one  of  the  gentian    family  ;     but  he  says  it   feeds  also  on   crab 
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grass  (Panicum  sanguinalej  ami  other  grasses  ;  it  appears  to  eat  readily 
common  grass. 

Life  history.  In  the  north  it  is  single  brooded,  apjiearing  at  midsiini- 
mer.  Jt  usually  makes  its  advent  upon  the  wing  early  in  July,  between 
the  1st  and  the  5th,  but  it  sometimes  appears  even  as  early  as  the  2  2d 
of  June  ;  a  week  afterwards  it  becomes  abundant,  and  it  continues  to  fly 
througliout  July.  Tlie  female  commences  the  work  of  oviposition  ap- 
parently about  the  lOtli  of  July,  and  keeps  it  up  through  the  month  ; 
the  eggs  hatch  in  less  than  a  fortnight,  and  the  caterpillar  lives  at 
least  three  weeks  before  moulting,  an  unprecedented  length  of  time  (in 
one  instance  from  August  7  to  September  3),  but  the  further  history 
of  the  insect  here  is  unknown,  though  it  is  evident  it  must  hibernate  as  a 
caterpillar.  In  the  south,  the  insect  must  at  least  be  double  brooded, 
for  ]Mr.  Burgess  took  fresii  si)ecimens  in  Key  West  on  the  8th  of  February, 
and  Dr.  Palmer  poor  specimens  at  Indian  Kiver,  Florida,  at  the  end  of 
March,  wliile  Abbot  bred  a  specimen  in  Georgia  August  30,  after  ten  days 
in  chrysalis,  and  says  that  it  is  ''plenty  in  the  woods  in  most  parts  of  the 
country  in  autumn."  Doubtless  at  least  another  brood  intervenes  between 
these  two,  as  is  the  case  in  its  near  ally,  T.  brettus. 

The  butterfy  is  less  vigorous  and  bustling  than  most  Pamphilidi,  as  is 
quickly  noted  by  their  behavior  when  caj)tured.  Parker  notices  their 
attraction  to  the  flowers  of  Indian  hemp. 

Desiderata.  AVe  know  far  too  little  about  the  life  history  of  this 
insect,  and  its  earlier  stages  are  little  known.  As  it  is  found  both  north 
and  south,  and  appears  to  vary  greatly  in  the  two  regions  in  the  number  of 
its  broods,  the  comparative  life  histories  at  different  latitudes  would  be  most 
instructive.  Tiie  northern  limits  of  its  distribution  should  be  more  care- 
fully traced,  and  the  iiaunts,  liabits,  flight  and  postures  of  the  butterfly 
described  ;   parasites,  as  usual,  are  unknown. 
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flUed  nearly  to  the  outer  bonlering  with  a  dark  l)rown  quadrate  patch;  outer  half  and 
sometimes  the  whole  of  the  costal  edge  blackish,  the  principal  veins  begrimed  with 
blackish  on  the  basal  fourth  of  the  wing ;  discal  stigma  (43 :  5)  live  times  as  long  as 
broad,  extending  from  the  extreme  base  of  the  upper  median  interspace  to  the  sub- 
median  nervure  a  little  beyond  the  middle  of  its  basal  two-thirds ;  along  its  upper  edge 
which  is  sinuous,  formed  of  two  convexities,  it  is  velvety  black,  heavier  at  the  ex- 
tremities than  elsewhere;  the  bulk  of  the  stigma  is  gray  brown  sometimes  ashen  and  is 
limited  below  by  a  nearly  straight  edge,  folloMed  Ijy  a  blackish  brown  cloud  al)out 
four  times  as  broad  as  long,  with  a  broadly  rounded  outer  outline  and  composed  of 
slightly  raised  scales ;  outer  border  f aiutly  marked  with  a  black  edge ;  fringe  of 
mingled  dull  orange  and  dusky  scales,  the  latter  wanting  below,  the  basal  third  black- 
ish ($);  or,  very  darkbi-own,  occasionally  tinged  with  olivaceous,  with  an  extra-mesial 
row  of  pale  yellowish  or  whitish  spots,  three  of  which,  in  the  subcostal  interspace, 
are  longitudinal,  very  small,  sometimes  obsolete,  the  series  directed  at  right  angles  to  tlie 
costal  border,  just  beyond  the  middle  of  its  outer  half;  the  others,  two  in  number,  are 
larger,  subtriangular,  at  the  base  of  the  median  interspaces,  the  upper  at  the  extreme 
base,  in  a  line  directed  from  the  outer  border  at  the  extremity  of  the  lowest  subcostal 
nervule  to  the  middle  of  the  basal  half  or  even  third  of  the  inner  border;  occasionally 
upon  the  subraedian  nervure  there  is  a  slight  streak  just  below  the  spot  in  the  lower 
median  interspace;  outer  border  delicately  edged  with  a  blackish  line;  fringe  dusky, 
blackish  toward  the  base,  slightly  tinged  with  yellowish  toward  the  tip,  especially 
below  (?).  Hind  -wings  dark($  )  or  blackish  ( (J)  brown,  either  slightly  tinged  with  dull 
olivaceous  (?)  or  with  the  central  parts  of  the  wing  from  the  lower  subcostal  to  the 
lower  submedian  nervule  and  from  near  the  base  to  within  an  interspace's  distance  of 
the  outer  border  almost  wholly  dull  orange,  the  nervures  dai'k  and  occasionally  the 
whole  slightly  begrimed  with  dusky  scales ;  the  inner  border  below  it  covered  with 
dull  olivaceo-tawuy  hairs  ((J) ;  outer  border  very  faintly  marked  with  a  blackish  line; 
fringe  either  pale  or  orange,  its  basal  fourth  dusky  ((?),  or  similar  to  that  of  the  fore 
wing  or  slightly  paler  (  $ ). 

Beneath;  foi-e  rom^s  either  similar  to  the  upper  surface  but  pale  and  duller,  the  mark- 
ings not  so  heavy  and  less  clearly  defined,  the  outer  border  largely  flecked,  especially 
cutwai'dly  and  on  the  upper  half  of  the  wing,  with  scales  of  the  color  of  the  ground, 
the  basal  half  of  the  lower  half  of  the  wing  blackish  fuliginous  and  the  inner  margin 
as  far  as  the  middle  of  the  medio-submedian  interspace  fuliginous;  outer  margin 
marked  distinctly  but  delicately  with  a  blackish  brown  line;  fringe  much  as"  above  but 
enlivened  a  little  witli  pale  orauge  scales  on  its  basal  half  ( (? ) ;  or,  dark  Ijrown,  hardly  so 
dark  as  above,  witli  the  same  markings  as  above,  a  little  greenish  and  slightly  larger, 
and  connected  in  the  interspaces  beyond  the  cell  by  a  faint  cloud  farther  from  the 
upper  median  than  that  from  the  lower  median  spot;  the  upper  half  of  the  wing,  ex- 
cepting in  the  cell,  rather  profusely  flecked  with  yellowish  green  scales ;  outer  margin 
indistinctly  marked  at  the  edge  with  a  blackish  line ;  fringe  a  little  paler  than  above, 
its  basal  half  more  or  less  enlivened  with  yellowish  green  (  ?  ).  Sind  v>inrjs  greenish 
yellow  ( (J )  or  dusky  yellowish  green  (  ? ) ,  deepest  in  color  in  the  centre,  heavily  blotched 
with  rich  dark  brown  tinged  with  reddish  {$)  or  obscure  dark  brown  (?);  these 
blotches  obscure  the  base  and  form  an  intra-mcsial  and  submarginal  series,  the  former 
two  often  coalescing  so  that  the  brighter  colors  form  a  very  broad  and  irregular  mesial 
belt;  the  intra-mesial  series  consists  principally  of  two  spots,  a  triangular,  transverse 
patch,  broadest  next  the  costal  margin  and  extending  across  the  base  of  the  lower 
subcostal  interspace  to  the  last  divarication  of  the  median,  but  often  broken  in  the 
middle ;  and  a  roundish  patch  of  about  the  same  size  filling  the  base  of  the  median 
interspaces.  The  submarginal  series  consists  of  nearly  equal  blotches  in  the  subcos- 
tal and  median  interspaces,  that  in  the  lower  subcostal  largest,  their  exterior  limits  an 
interspace's  width  from  the  outer  margin.  These  markings  are  all  much  more  strongly 
contrasted  in  the  $  than  in  the  $ .  Outer  margin  delicately  edged  with  a  dark  line ; 
fringe  pale  orauge  {$)  or  dusky  olivaceous  ( ? ) . 
Abdomen  blackish  above,  the  sides  more  or  less  marked  with  tawny ;  beneath  grimy, 
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greenish  yellow  (<J)  or  pale  srayish  ( 9  ).  Male  appendages  (37  :  27)  with  the  upper 
organ  havinji  the  liook  c(|ii;il  at  base,  beyond  tapering,  shorter  than  the  centrum,  the  tip* 
bluntly  pointed,  parallel  and  sligluly  npturueil ;  tlie  free  ends  of  the  lateral  arms  similar 
but  more  pointed  and  upturned,  lyina;  directly  l)oneath  the  hooks ;  inferior  tooth  as 
high  as  broad  and  as  the  heiirlit  of  tlie  liook.  Clasps  witli  a  considerable  excision  just 
before  tlie  middle  of  tlie  hmev  Ijorder  and  just  beyond  the  base  of  the  upper,  beyond 
narrowing  slightly  and  sabre-shaped,  tlie  upper  posterior  angle,  or  the  point  of  the 
sabre,  bent  inward  and  profusely  covered  with  minute  spines. 


Jleusureuients  in  millimetres. 
Length  of  tongue,  14  nnn. 


Length  of  fore  wing 

antennae 

hind  tiliiac  and  tai".si. 
fore  tibiae  and  tarsi. 


MALES. 

FEMALES. 

Smallest.iAverage. 

Largest. 

Smallest. 

Average. 

Largest. 

12.5 

4.9 

4.4 

U. 
6.2 
7.2 
4.5 

17.45 
6.75 
7.46 
5. 

U. 
6.2 
7.25 
5. 

15.5 
6.4 
7.5 
5. 

16.6 
6.5 
7.8 
5. 

Described  from  12  J ,  5  ? . 

Accessory  sexual  peculiarities.  The  discal  stigma  of  the  male  has  been  described 
under  the  wings;  tlie  scales  coutainetl  in  it  consist  of  jointed  threads  (50:  1  b),  situ- 
ated in  the  heart  of  the  stigma,  together  with  spatnlate  rods  in  the  same  region  of 
varying  stoutness,  either  very  slender  and  with  slender  spatula  (1  d),  or  much  stouter 
with  abrupt  and  broad  spatula  (1  c,  e)  ;  at  the  extreme  base  are  found  two-pronged 
rods  (1  f)  and  large  and  moderately  slender  scales  (1  g)  with  convex,  waved,  apical 
margin;  in  the  field  below  the  stigma  are  found  some  thin,  large,  triangular  scales, 
finely  striate  without  any  waved  reflections  (1  a). 

Egg.     White,  smooth,  hemispherical.     (Chapman.) 

Caterpillar.  First  stage.  Head  large,  black;  thoracic  shield  black;  body  white. 
(Chapman.) 

Third  stage  ?.     Body   color  greenish  white.     Length,  13  mm.     (After  Chapman). 

Last  stage.  Head  oval,  rather  small,  black,  roughened  with  minute  granulations,  the 
triangle,  two  vertical  lines  on  the  forehead  and  the  cheeks  yellowish  white.  Thoracic 
shield  black,  and,  separated  from  it  on  either  side,  a  black  dot.  Body  pale  glaucous 
green,  with  a  dark  dorsal  and  an  obscure  .subdorsal  and  median  line;  posterior  half  of 
the  segments  transversely  rngulose;  spiracles  minute,  black.  Length,  30  mm.  (After 
Chapman.) 

By  way  of  comparison  with  this  description.  I  venture  to  append  the  following  from 
the  notes  of  Dr.  Gundlach.  describing  the  caterpillar  of  the  Cuban  Thymelicns  cos- 
cinia.  which  has  latterly  been  regarded  by  Herricli-Schaefler  and  Gundlach  as  identical 
with  brettus,  but  which  I  have  not  ventured  to  so  place  : — Head  dirty  orange,  posteriorly 
ferruginous,  ferruginous  also  on  the  middle  line  and,  separated  by  a  yellow  interval, 
another  ferruginous  line  parallel  to  it ;  ocelli  black ;  mandibles  blackish.  Body  yellow 
greenish  white  with  numerous  dark  points ;  tiie  whole  covered  with  white  pubescence ; 
df)rsal  thoracic  shield  and  stigma  and  first  pair  of  legs  black;  spiracles  white. 

Chrysalis.  Pubescent,  excepting  the  wing  cases;  abdomen  white,  the  other  parts 
pale  glaucous  green ;  eyes  prominent,  with  a  brownish  spot  above  and  a  little  back ;  on 
either  side  of  head  a  dark  point  and  a  row  of  dark  points  along  side  of  abdomen; 
wing  cases  smooth,  faintly  veined;  tongue  extending  in  a  slender,  free,  thread-like 
prolongation  to  the  tail.     Length,  19  mm.     (After  Chapman.) 

The  following  is  a  description  of  the  chrysalis  of  Thymelicns  coscinia  from  the 
notes  of  Dr.  Gundlach  :— Brownish  or  pale  straw  colored,  with  black  on  certain  parts, 
viz.,  on  the  head,  excepting  the  antennae;  on  the  prothorax  and  mesothorax,  except- 
ing at  the  outer  borders  and  along  the  dorsal  lino;  sometimes  on  the  upper  surface  of 
the  abdomen  and  many  markings  on  the  shoulder,  and  sometimes  above  the  legs;  an- 
tennae and  wings  whiter  than  the  body;  the  tongue  granulated  and  ferruginous,  ex- 
tending nearly  to  the  blackish  cremaster;  tlie  prothoracic  spiracle  large,  prominent,  of 
a  sordid  yellow;  other  spiracles  white;  the  dorsal  surface  pubescent,  the  pubescence 
closer  and  longer  on  the  eyes  and  extremities  of  the  body,  though  there  is  no  pubescence 
over  the  ocellar  ribbon,  wings,  legs  or  antennae. 
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Distribution  (31:  .3).  This  butterfly  is  a  member  of  the  Carolinian 
fauna  and  presents  some  peculiarities  of  distribution,  so  far  as  we  at 
present  know  it,  worthy  of  remark.  With  the  single  exception  of  a 
statement  by  Dr.  Hoy  that  it  is  found  rarely  in  Wisconsin,  we  know  it 
only  from  various  points  along  the  sea-board.  It  appears  to  be  most 
common  in  Florida,  wliere  it  has  been  taken  at  Indian  River  by  Palmer 
and  at  Appalachicola  by  Chapman,  extends  along  the  Gulf  coast  to  Texas, 
where  it  is  reported  from  near  the  INIexican  border  by  both  Aaron  and 
Lintner,  extends  also  south  of  our  border  not  only  on  tlie  mainland  where 
it  was  brought  from  Saltillo,  Mex.  by  Palmer,  but  also  in  the  Antilles, 
being  reported  both  from  Cuba  and  Porto  Rico.  On  the  Atlantic  coast  it 
has  been  reported  from  Georgia  and  West  Virginia  (Edwards),  but  not 
yet  from  New  Jersey,  though  I  have  colored  this  on  the  map. 

The  only  locality  where  it  is  known  in  New  England,  so  far,  is  at 
Farmington,  Conn.,  where  it  was  found  by  Norton. 

Life  history.  Dr.  Chapman  has  reared  the  insect  from  eggs  found 
upon  Paspalum  ciliatifolium  Michx. ,  one  of  the  Gramineae.  The  caterpillar 
"drew  together  the  leaves  of  the  grass,  lining  the  cavity  with  silk;  in 
this  it  lay  concealed  when  not  feeding,  and  in  it  all  the  changes  were 
made."     It  feeds  mostly  at  night. 

The  only  data  for  constructing  the  annual  history  of  this  species  are  a 
few  items  mostly  furnished  by  Dr.  Chapman  from  notes  made  in  western 
Florida.  An  egg  laid  July  4  hatched  on  the  10th  ;  the  caterpillar  changed 
to  chrysalis  August  5  and  gave  the  butterfly  August  15.  It  appears  to 
be  an  early  butterfly  in  Florida,  for  good  specimens  were  taken  by  Palmer 
at  Indian  River  at  the  end  of  March.  As  other  specimens  were  taken  by 
him  in  Mexico  early  in  July,  we  have  tolerably  good  proof  from  these  few 
facts  that  the  insect  is  triple  brooded,  appearing  in  March,  July  and  the 
latter  part  of  August. 

Desiderata.  The  meagre  account  we  have  been  able  to  give  of  this 
butterfly,  very  common  in  the  south,  is  sufficient  indication  of  the  need 
we  have  of  further  details.  That  it  may  occur  in  many  localities  at  the 
north  is  indicated  by  its  occurrence  in  Wisconsin  and  its  being  reported  as 
common  in  Connecticut,  which  shows  that  we  have  yet  much  to  learn  of 
the  distribution  of  this  southern  species. 

LIIST  OF  ILLU8TBATI0N8.—  THYMELICUS  BBETTU8. 

General.  PI.  17,  fig.  15.    Female,  half  of  upper  surface. 

r].31,fig.5.    Distribution  in  North  America.  37:27.    Male  abdominal  appendages. 

Imago.  43:  5.    Discal  stigma  of  fore  wing  of  male. 

PI.  17,  fig.  11.    Male,  both  surfaces.  50 :  1.    Scales  of  the  discal  stigma. 
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GROUP  II  (mystic). 

.Vpical  liook  of  aiitoniial  club  only  li.ilf  as  loiii,'  as  the  breadth  of  the  club;  first 
subcostal  nervule  of  fore  wiu'is  arising  opposite  a  point  on  the  median  nervure  much 
nearer  the  base  of  the  first  than  of  the  second  nervule;  upper  organ  of  male  abdom- 
inal appendages  extending  beyond  the  clasps  by  nearly  the  whole  length  of  the 
lateral  arms. 

Species  :  mystic. 

THYMELICUS  MYSTIC— The  long  dash. 

[Orange  skipper  (Mayuard).] 

Hesperia  mystic  Edw.,  Scudd.,  Proc.  Ess.  N.  Engl.,  62-63,  pi. 8,  figs.  99,  99  a,  b  (1886). 

inst.,   iii :  172-173  (1S63) ;    Proc.  entoni.   soc.  ifmoc/tores  mysii'c  Scudd.,  Svst.  rev.  Am. 

Philiid.,  ii :  1.V16,  pi.  1.  figs.  3-4  (1863) ;— Pack.,  butt.,  .59  (1872). 

Guide  ins.,  270-271(1869);— S.iund.,  Can.  ent.,  Pijrrhosidia   mystic   Scudd.,  Mem.    Best. 

1:65-66  (1869).  eoc.  nat.  hist., ii : 346,  note  (1874). 

Pamphila  mystic  Kirb.,  Syn.  catal.  Lep.,  Isoteinon  mystic   Hew.,   Cat.  coll.  diurn. 

603  (1871) ;— Middl.,  Rep.  ins.  111.,  x  : 97  (1881);  Lep.,  228  (1879).' 

—Fern.,  Butt.  Me.,  100-101  (1884) ;— French,  Figured  also  by  Glover,  111.  X.  A.  Lep.,  pi. 

Butt.  east.U.  S.,  318-320  (1886) ;— Mayn.,  Butt.  H,  figs.  2,3,  ined. 

0,  the  heaps  of  sweet  roses,  sweet  cinnamon  roses, 
In  great  crimson  thickets  that  cover  the  wall ! 

And  flocks  of  bright  butterflies  giddy  to  see  them, 
And  a  sunny  blue  sky  over  all. 

Abba  Woolsost.— ^4  Summer''s  Day. 

Imago  (10:25,26).  Head  covered  above  with  olivaceous  and  blackish  hairs,  the 
former  in  excess;  the  eye  encircled,  excepting  iu  front,  with  a  narrow  belt  of  yel- 
low scales,  deeper  in  color  above  than  below;  the  tuft  of  bristles  on  either  side  of  the 
antennae  black,  with  a  few  short,  deep  yellow  ones  at  the  base  behind.  Palpi  yellow, 
increasing  in  depth  of  tint  apically,  the  tip  of  the  second  joint,  viewed  from  above,  like 
the  upper  surface  of  the  head ;  a  sparse  row  of  long  black  hairs  along  the  outer  anterior 
edge  of  the  middle  joint;  terminal  joint  black,  flecked  with  yellowish  below;  antennae 
very  pale,  glistening,  straw  yellow  below,  deepening  to  tawny  on  the  sides  and  above, 
and  on  the  apical  half  of  the  joints  marked  with  black  above;  the  club  above  prin- 
cip.ally  black,  the  inner  side  toward  the  tip  and  tlie  whole  of  the  crook  naked  and, 
excepting  the  dusky  apical  joint,  dark  castaneous.  Tongue  piceous,  at  tip  testaceo- 
piceous. 

Thorax  covered  above  with  olivaceous  and  olivaceo-tawuy  hairs,  the  former  more 
abundant  in  front  and  mingled  with  some  blackish  hairs ;  below  with  pale  greenish- 
yellow  hairs,  in  front  more  yellowish  than  elsewhere ;  legs  tawny  bufl',  the  inside  of  the 
femora  more  yellowish,  the  under  surface  of  the  same  blackish,  and  the  upper  surface 
of  the  tarsi  and  sometimes  the  tip  of  the  tibiae  with  a  narrow,  blackisli  line;  leaf-like 
appendage  of  fore  tibiae  testaceous ;  spurs  pale  bull',  minutely  fuscous  tipped ;  spines 
dark  testaceous,  with  dusky  insertions ;  claws  reddish  fuscous ;  pad  dusky. 

"Wings  above  tawny,  brighter  in  the  ^  than  in  the  $ .  Fore  wings  bordered  very 
broadly  with  dark  lustrous  brown,  with  obscure,  very  dark  green  reflections,  most 
broadly  bordered  in  the  lower  half  of  the  wing,  where  the  interior  margin  of  the  bor- 
dering crosses  the  middle  of  the  outer  two-thirds  of  the  submedian  nervure ;  in  the 
ujiper  half  it  is  hollowed,  approaching  a  little  nearer  the  outer  border  in  the  interspace 
beyond  the  cell ;  the  basal  portions  of  the  same  interspace,  and  especially  its  upper 
half,  are  occupied  by  a  longitudinal,  dark  brown  patch,  which  generally  reaches  or  just 
fails  of  reaching  the  outer  bordering — at  least  in  the  upper  half,  the  lower  border  of 
the  patch  scarcely  reaching  the  upper  median  nervule,  at  least  in  the  outer  lialf.  In 
the  ?   this  patch  is  accompanied  above  its  basal  half  by  a  secondary  patch,  a  little 
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tinged  \\M\  ferruginous,  extending  nearly  or  quite  to  the  costal  border,  generally  nar- 
rowing as  it  goes;  traces  of  this  patch  are  seen  in  the  J ,  but  they  are  generally  con- 
flued  to  the  immediate  border  of  tlie  larger  patch.  In  both  sexes,  but  especially  in  the 
$  ,  the  base  of  the  wing,  especially  along  the  nervures,  is  begrimed  with  dusky  scales, 
and  the  nervures  in  the  outer  half  of  tlie  wing  are  usually  traced  with  dusky  scales; 
in  the  ?  the  basal  obscurity  is  accompanied  by  a  large,  triangular,  dusky  patch,  often 
flecked  a  little  with  tawny  scales,  extending  from  the  cell  to  the  submedian  nervure, 
and  from  the  base  of  the  wing  to  the  last  median  divarication ,  where  at  its  upper  outer 
angle  it  connects  with  the  other  patch;  the  inner  margin  below  the  submedian  is  also 
dusky.  In  the  $  the  discal  stigma  (43  :6)  consists  of  a  very  slender,  slightly  sinuous 
stripe,  extending  from  the  last  divarication  of  the  median  nervure  to  a  point  on  the 
submedian  a  little  beyond  the  middle  of  its  basal  two-thirds ;  it  is  fourteen  times  longer 
than  broad,  and  consists  mainly  of  short,  erect,  very  closely  compacted,  delicate,  black- 
ish brown  hairs ;  but  at  its  outer  extremity  and  upper  edge,  following  the  median  ner. 
vure,  from  its  last  divarication  halfway  to  its  first,  is  aline  of  slightly  more  elevated, 
purplish  black,  slender  scales ;  the  stripe  is  followed  on  its  under  outer  surface  by  a 
rounded,  moderately  broad  patch  of  soft  dark  brown,  slightly  raised  scales,  which  does 
not  quite  reach  either  extremity  of  the  patch,  is  less  than  half  as  high  as  broad,  and  is 
cut  in  the  middle  by  the  lower  median  nervule,  which  sometimes  divides  it  into  two 
symmetrical,  rounded  patches,  united  to  a  greater  or  less  extent  by  the  adjacent  bor- 
ders. The  costal  edge  is  occasionally  marked  with  dark  brown ;  the  edge  of  the  outer 
margin  is  delicately  traced  with  a  blackish  line ;  the  fringe  is  dingy  pale,  often  suffused 
slightly  with  yellowish,  overlaid  at  base  by  dusky  scales,  and  often  obscured  by  dusky 
to  a  greater  or  less  degree  on  tlie  upper  half.  Hind  vHnys  broadly  bordered  around  the 
entire  wing  by  dark  brown,  and  crossed  in  the  middle  by  a  belt  of  the  same,  so  that 
they  may  better  be  described  as  dark  brown  with  an  extra-mesial  band  and  intra- 
mesial  spot  of  tawny,  often  largely  obscured,  especially  in  the  $  ,  and  crossed  by  dusky 
nervures;  the  spot  occupies  the  outer  half  of  the  cell  and  is  almost  always  largely  ob- 
scured ;  the  band  extends  from  the  upper  subcostal  to  the  lower  median  nervule,  and 
sometimes  to  the  middle  of  the  medio-submedian  interspace,  and  varies  in  width  from 
scarcely  more  than  the  width  of  one  to  that  of  two  or  three  interspaces,  and  occasion- 
ally, especially  in  the  $,  extends  so  far  toward  the  base  that  the  dark  parts  lying 
between  it  and  the  cellular  spot  are  reduced  to  a  narrow,  dusky  Ijordering  of  the  cell; 
usually  the  outer  border  is  slenderly  edged  with  blackish ;  the  fringe  is  as  in  the  fore 
■wings,  its  basal  fourth  dusky. 

Beneath  orange  buff,  occasionally  tinged  slightly  with  ciunamoueous  (<?),  or  tawny 
cinnamoneous,  the  fore  wings  at  least  more  or  less  infuscated  (?  ).  Fore  wings  more 
deeply  tinted  along  the  costal  border  thau  elsewhere,  the  paler  parts  of  the  upper  sur- 
face adjoining  the  outer  bordering  repeated  beneath,  but  still  paler,  while  the  other 
markings  are  similar;  the  outer  border  is  delicately  marked  with  a  blackish  edge,  and 
the  fringe  is  nearly  uniform  pale  brown,  tinged  according  to  the  sex  with  the  ground 
color  of  the  wing.  Hind  winys  with  yellow  markings,  which  are  inconspicuous,  some- 
times scarcely  discernible  in  the  $ ,  distinct  or  indeed  conspicuous  in  the  $  ;  they  con- 
sist of  a  moderately  large  spot  at  the  tip  of  the  cell  and  a  rather  broad,  equal,  strongly 
sinuate  or  bent  extra-mesial  belt,  extending  from  the  costal  nervure  to  the  middle  of 
the  medio-submedian  interspace,  crossing  the  upper  median  interspace  about  midway 
between  the  base  and  tip,  the  exterior  border  of  the  band  lying,  as  a  rule,  about  half 
way  between  the  interior  border  and  the  outer  margin  of  the  wing ;  the  inner  border, 
as  far  as  the  submedian,  and  especially  on  the  outer  half  of  the  wing,  is  usually  a  little 
paler  than  the  other  parts,  especially  in  the  J  ;  the  edge  of  the  outer  margin  is  some- 
times traced  delicately  in  black,  and  the  fringe  resemljles  that  of  the  fore  wing  or  is  a 
little  paler. 

Abdomen  blackish  above,  covered  rather  profusely  with  long,  tawny  hairs,  becoming 
thicker  and  clearer  toward  the  tip  of  tlie  abdomen,  and  on  the  apex  of  the  joints  on 
the  sides ;  beneath  a  little  paler  than  the  under  surface  of  the  wings.  Male  appen- 
dages (37  :31)  with  the  upper  organ  very  long,  extending  far  beyond  the  clasps,  the 
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hook  twice  as  long  as  broad,  equal  on  the  l)asnl  lialf,  tai'cring  on  tlie  next  quarter 
only,  blunt,  attingent  and  upturned  at  the  tip;  lateral  arms  perfectly  connate 
with  the  hook  throuirhout.  Clasp.s  more  than  lualf  as  long  again  as  broad,  nearly 
equal,  a  little  concave  beyond  the  middle  below,  the  lower  posterior  angle  very  fully 
rounded,  the  upper  posterior  angle  produced  to  an  incurved,  depressed  spine,  overlaid 
by  the  incurving  upper  posterior  lobe,  which  resembles  it  on  a  larger  scale. 


Measurements  in  millinietrcs. 

MAT,ES.                           j 

FEMALES. 

Length  of  tongue,  15.2.>1S.5  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

fjpn^'th  of  fore  win"' 

13.5 

0. 

7.15 

5. 

15. 
6.5 

7.S 
5.2 

15.25 
6.75 
8. 
5.5 

14.75 
6.75 

5. 

16. 
6.75 
8.6 
6. 

16.5 

6.8 

8.75 

5.4 

hind  tibiae  and  tarsi .. 
fore  tibiae  and  tarsi . . 

Described  from  49  3  ,  29  9 . 

Accessory  sexual  peculiarities.  The  discal  stigma  of  the  male  has  been  described 
under  the  wings ;  the  scales  contained  in  it  consist  of  very  slender,  jointed  threads,  the 
joints  faintly  fusiform  (50 :  3  b)  aud  of  spatulate  rods  or  scales,  the  spatula  more  or 
less  gradn.ally  developed  (3  c,  e),  found  in  the  heart  of  the  stigma;  at  the  extreme  base 
some  subfusiform,  two-pronged,  slender  scales  (3  f),  as  well  as  scales  of  large  size, 
either  enlarging  gradually  from  base  to  apex  (3  g) ,  or  equal  throughout  (3  d) ;  the 
truncate  apical  margin  more  or  less  abruptly  waved ;  in  the  fteld  below  the  stigma  are 
found  some  long,  triangular  scales,  finely  striate,  with  waved  reflections  which  con- 
verge more  rapidly  next  the  base  than  at  the  apex,  where  they  are  nearly  longitudinal. 

Melanic  variety.  Tiiymelicus  my.stic  wektamoo.  Mr.  Lintner  has  obtained  a 
single  specimen  which  appears  to  be  a  melanic  form  of  the  ?.  It  is  of  a  nearly  uni- 
form, dark,  lustrous  brown,  the  basal  half  of  the  fore  wings  with  a  warm  flush  caused 
by  a  rather  liberal  sprinkling  of  tawny  scales ;  the  yellowish  markings  of  the  fore 
■wing  of  the  normal  type  are  present  in  a  greatly  reduced  form,  closely  resembling 
those  of  L.  manataaqua,  and  consisting  of  a  small  spot  at  the  tip  of  the  cell,  and  simi- 
lar, nearly  ei|ual  spots  in  the  middle  of  the  outer  half  of  the  wing,  three  depending 
from  the  costal  margin  and  one  near  the  base  of  each  median  interspace ;  on  the  hind 
wings  the  cellular  spot  is  indistinct  and  the  extra-mesial  band  narrow  and  broken  into 
vaguely  defined  spots.  Beneath,  it  diflers  from  the  normal  type  in  noway  excepting  in 
the  diminished  extent  of  the  extra-mesial  markings  of  the  fore  wing. 

Suffused  variety.  Tn-i-MEiJcus  mystic  xubs.  A  female  under  examination  has 
the  upper  surface  of  the  fore  wings  almost  uniformly  flecked  throughout  with  tawny 
scales  on  the  basal  half,  and  with  tawny  yellow  scales  on  the  outer  half,  excepting  for 
the  following  markings :  the  usual  dusky  patch  in  the  interspace  beyond  the  cell, 
which  here  extends  over  the  extremity  of  the  cell,  and  includes  there  a  small  quadrate 
yellow  spot,  and  a  continuation  of  the  same  below  the  cell  corresponding  to  the  outer 
parts  of  the  usual  patch  at  this  place;  the  middle  of  the  outer  half  of  the  wing  has  a 
transverse  series  of  yellowish  spots,  larger  than  those  described  in  the  melanic  female, 
but  much  smaller  than  the  normal  type,  and  with  confused  borderings,  especially  out- 
wardly. The  hind  wings  have  only  a  flecking  of  tawny  yellow  scales  in  the  outer  half 
of  the  wings,  which,  with  the  greenish  tawny  scales  which  give  the  whole  wing  an 
olivaceous   ai>pearance,  slightly  contrast  with  the  grayish  aspect  of  the  fore  wings. 

Beneath,  the  wings  are  nearly  of  a  uniform,  very  pale  grayish  fulvous,  but  the  under 
half  of  the  fore  wings,  except  outwardly,  is  slate  brown,  and  the  light  spots  of  the  upper 
surface  of  the  fore  wings  are  repeated,  rather  faintly,  beneath,  while  a  row  of  similar, 
faint,  obscure  dots  represent  the  position  of  thp  extra-mesial  band  on  the  hind  wings. 

Egg  (66  :  20,  24).  Cells  irregularly  hexagonal,  averaging  .03  mm.  in  diameter,  their 
surface  uniformly  covered  with  exceedingly  delicate,  frequent  punctuations;  inner 
cells  of  micropyle  (69:  13)  eight  in  nural)er,  kite-shaped.  .0113  by  .021  mm.  in  size, 
every  alternate  one  furnished  with  a  micropylic  canal  at  outer  extremity ;  these  are  fol- 
lowed by  pretty  regular,  hexagonal  cells  at  first  longer  than  broad,  .019  by  .025  mm., 
increasing  slightly  in  size  away  from  the  centre,  until  they  merge  almost  insensibly  in 
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the  common  cells,  the  limits  being  distinguishable  only  by  a  slight  change  in  the  contour 
of  the  egg,  the  punctuations  extending  also  upon  the  raicropyle ;  color  very  pale 
green.     Height,  7  mm.  ;  width.  .92  to  .0(3  ram. ;  width  of  micropyle,  .822  mm. 

Caterpillar.  First  stage.  Head  shining  piceons  or  bronze  black  witli  a  few  broad, 
very  shallow,  irregular,  impressed  streaks  and  distant,  minute,  and  sludlow,  circular 
punctae,  each  giving  rise  to  a  short,  pale  hair;  ocelli  black;  mouth  parts  very  dark 
reddish.  Body  very  pale  greenish  yellow,  almost  white;  first  thoracic  segment 
slightly  discolored  with  reddish  browu  and  the  shield  piceous,  broader  in  the  middle 
than  at  the  extremities ;  bristles  straight,  .07  mm.  long,  nearly  etpial  as  far  as  the  slightly 
thickened  and  truncate  tip ;  those  of  the  subdorsal  row  are  inclined  inward  so  much 
that  their  tips  nearly  meet;  last  segment  with  two  pairs  of  sul)dorsal  hairs  .2.5  mm. 
long,  erect  and  consideraljly  recurved ;  first  pair  of  tlioracic  legs  Ijlackish  fuscous ; 
legs  very  pale  greenish;  claws  not  infuscated;  prolegs  the  color  of  the  body.  Length, 
3  mm ;  breadth  of  head,  .58  mm. ;  of  body,  .48  mm. ;  length  of  thoracic  shield,  .07  mm. 

/Second  stage.  Head  (80 :  58)  shining  piceons  with  a  few  short,  inconspicuous,  deli- 
cate pale  or  whitish  hairs;  mouth  parts  black.  Body  clear  grass  green,  paler  or 
dirty  pellucid  beneath  and  toward  the  tail;  a  slightly  darker  dorsal  line;  anterior  half 
of  the  first  tlioracic  segment  brownish  fuscous;  the  mediodorsal  line  white;  posterior 
third  covered  with  an  unbroken,  black  dorsal  shield  broader  tliau  the  base  of  the  fore 
legs,  reaching  as  far  as  the  legs  which  are  also  black;  the  otlier  thoracic  legs  ai-e 
green,  a  little  obscured,  infuscated  or  blackish  at  tip.  Body  covered  profusely  with 
blackish  specks  arranged  in  transverse  I'ows,  from  each  of  whicli  springs  a  very  pale 
short  hair;  each  of  the  shorter  sections  contains  a  single  transverse  row  of  these 
specks,  regularly  disposed,  but  the  broader,  anterior  section  contains  a  large  number 
irregularly  disposed  but  forming  in  a  general  way  three  transverse  bands;  anal  plate 
with  a  few  longer  hairs ;  prolegs  green ;  first  pair  of  spiracles  blackish ;  the  last  pair 
dark  castaneous ;  the  others  gi-eeuish.   Length,  6  mm. ;  breadth  of  body,  1.25  mm. 

Third  stmje.  Head  piceous,  delicately  shagreened,  covered  not  very  abundantly 
with  exceedingly  short  brownish  pile ;  lower  part  of  head  ne.xt  the  blackish  mouth 
parts  tinged  with  reddish.  Body  dull  yellowish  brown  tinged  witli  greenish,  especially 
noticeable  along  the  slender  greenish  dorsal  line,  where  tlie  body  is  less  bespecked 
with  the  minute  brownisli  dots  everywhere  sprinkled  over  the  surface,  giving  rise  to 
exceedingly  sliort,  delicate,  brownish  hairs  resembling  pile;  tip  of  body  brownish; 
thoracic  shield  black,  broad,  equal,  reaching  to  and  including  the  spiracles ;  the  portion 
of  the  segment  in  advance  of  it,  pale,  tinged  with  purplish  at  tlie  neck;  first  thoracic 
legs  black,  the  others  greenish,  a  little  infuscated;  prolegs  greenish  yellow;  spiracles 
blackish  fuscous.     Length,  9.25  mm. ;  breadth  of  body,  1.25  mm. 

Fourth  stage.  Head  (80 :  59)  piceous,  delicately  and  rather  de  eply  vermiculate,  with 
a  few  scattered  pale  hairs ;  in  some  specimens  the  head  seems  to  be  tinged  rather 
deeply  with  red;  antennae  black,  bristle  white;  ocelli  lilack;  jaws  black.  Body  dull 
castaneous  brown  with  excessively  pale  raottUngs  and  bestudded  with  black  speck-like 
papillae  scattered  over  the  surface  but  usually  confined  to  the  paler  parts;  each  gives 
rise  to  an  exceedingly  short  and  delicate  pale  hair;  a  dark  browu  dorsal  stripe,  and  a 
very  faintly  indicated,  dusky  yellow,  infrastigmatal  line,  posteriorly  obsolete ;  thoracic 
shield  black,  the  portion  of  the  segment  in  advauce  whitish ;  first  two  pairs  of  thoracic 
legs  blackish  fuscous;  third  pair  pale,  infuscated ;  prolegs  of  the  color  of  the  body ; 
stigmata  black.     Length,  11  mm. ;  breadth  of  head,  1.35  mm. ;  of  body,  1.75  mm. 

Last  stage.  Head  not  large  in  proportion  to  the  size  of  body,  but  prominent  and 
much  larger  than  the  first  thoracic  segment,  dull  reddish  brown,  edged  with  black  poste- 
riorly, downy,  with  very  minute,  wliitish  hairs.  Body  ouisciform,  above  semi-trans- 
parent, dull  brownish  green,  downy,  with  fine  whitish  hairs  similar  to  tliose  on  the 
head,  with  a  dorsal  line  and  many  dots  over  the  surface  of  the  body  of  a  darker 
shade;  first  thoracic  segment  pale  whitish  with  a  line  of  brownish  black  across  the 
upper  surface ;  terminal  segments  paler  than  the  rest  of  the  body ;  under  surface 
slightly  paler  than  upper  with  a  semi-transparent  glossiness ;  feet  and  prolegs  whitish. 
Length,  25  mm.     (After  Saunders.) 
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Distribution  (31:(l)-  Tliis  Ijutterfly  must  I)c  considered  a  member  of 
the  Allegluiiiiiin  and  Canadian  faunas,  aitiiough  it  scarcely  reaches  the  ex- 
treme limits  of  either.  Southwardly  it  is  found  as  far  as  Statcn  Island 
(Davis),  Pennsylvania  ( Bhikc,  Mus.  Anier.  Ent.  Soc. )  and  .Maryland 
(Scudder)  ;  and  tn  tlic  nmiii  it  has  been  taken  in  Nova  .Scotia,  "coniinon" 
(Jones),  Ila  Ila  Hay  and  Cacouna  (Saunders),  (Quebec,  "not  unconuuon" 
(Bowles),  Montreal,  not  common  (Caulfield,  (Jouper),  Chateauguay  (Pear- 
son), and  Ottawa,  Canada,  very  common  (Billings,  Fletcher).  West  of 
eastern  New  York,  Bctiilehem,  Albany,  Scoharie  (Lintner)  and  the  Adiron- 
dacks  (Hill),  it  seems  to  have  been  seldom  reported,  although  Iloy  finds  it 
common  in  W^iscousin,  Worthiugton  says  it  occurs  in  northern  Illinois, 
and  Edwards  gives  it  from  Michigan  and  Canada  West.  ^Ir.  Saunders, 
however,  has  not  detected  it  in  Ontario.  In  18<S8,  since  the  map  was 
printed,  Mr.  Fletciier  and  I  found  it  common  at   Xepigon. 

In  Xew  England  it  occui's  everywhere,  from  the  White  Mountains  (Scud- 
der)  and  Pinkliam  Notch,  N.  H.  (Sanborn)  andOrono  (Fernald)  andHal- 
lowell,  ]\Ie.  (  Miss  \\'adsworth) .  to  Cape  Cod  (Fisii)  and  New  Haven  (Smith, 
Mus.  Yale  Coll.).  There  is  hardly  a  local  collection  of  any  size  which 
does  not  contain  it.  Imt  it  is  nuicli  less  common  in  tiie  southern  tlian  in  the 
northern  half  and  it  is  rather  rarely  found  in  tlie  vicinity  of  Boston  ;  nor 
have  I  taken  it  at  Nantucket. 

Oviposition.  The  eggs  are  very  lightly  afHxed  to  blades  of  grass,  at 
least  in  confinement  o\cr  the  same,  so  lightly  that  they  often  readily  drop 
to  the  ground  on  jarring  the  grass  ;  in  several  instances  the  females  have 
been  known  to  lay  eggs  when  enclosed  alive  in  pill  boxes  and  tiicn  unaffixed, 
or  it  may  be  so  loosely  attached  as  to  fall  on  opening  the  box.  j\Ir. 
Saunders  had  the  eggs  hatch  in  eight  or  nine  days  in  London,  Ontario, 
at  the  end  of  June ;  near  Boston  in  June  and  July  I  have  found  the  period 
ten  or  eleven  days,  in  the  White  Mountains  generally  about  thirteen 
days.  Eggs  laid  at  Nepigon  and  carried  to  Ottawa  and  Boston  took 
twelve  to  fourteen  or  more  days  to  iiatch. 

Food  and  habits  of  the  caterpillar.  The  natural  preference  of  the 
caterpillar  is  not  known,  but  it  readily  feeds  upon  common  grasses  and  its 
habits  are  very  similar  to  those  of  Atrytone  zabulon.  It  devours  its  forsaken 
shell  as  soon  as  hatched.  It  is  timid  and  retires  abruptly  at  the  least 
alarm  to  its  tuljular  nest  of  grass  blades,  which  is  firmly  constructed  of 
many  blades  and  many  threads,  some  of  the  openings  being  covered  with  a 
trauze-like  framework  somewhat  resembling  that  of  the  cocoon  of  the  geome- 
trid  moth,  Zerene  catenaria.  It  is  slow  to  mature,  several  weeks  being 
passed  in  each  larval  stage,  so  far  as  my  experience  has  gone,  though  Mr. 
Saunders  carried  one  from  egg  to  chrysalis  in  about  forty  days. 

Life  history.  The  data  at  command  for  establishing  the  periods  of 
the  app;u-ition  of  this  i)uttcrfiy  are  insufficient  to  enable  one  to  s^Jeak  with 
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confidence.  The  indications  are  tiiat  it  is  double  broodc(l  in  the  southern 
and  single  brooded  in  tiie  nortliern  part  of  New  England.  In  the  extreme 
south  of  this  district  tlie  first  butterflies  make  their  appearance  in  the 
earliest  days  of  June,  perhaps  even  in  I\Iay  ;  fresh  specimens  continue  to 
emerge  during  the  first  half  of  June,  but  by  the  middle  of  the  month  they 
begin  to  decrease  and  appear  rubbed.;  they  lay  their  eggs  at  least  as  early 
as  this,  and  have  disappeared  by  the  end  of  the  first  week  in  July,  usually 
before  the  end  of  June.  Tiie  eggs  are  hatched  in  from  eight  to  eleven 
days,  but  the  caterpillars  do  not  seem  to  be  very  uniform  in  their  growth, 
some  attaining  full  size  only  in  October  and  passing  the  winter  in 
this  stage,  others  changing  rapidly  (as  shown  by  Mr.  Saunders's  experi- 
ence) and  producing  a  second  brood  of  butterflies,  the  earliest  of  which 
appear  from  the  7th  to  the  10th  of  July,  laying  their  eggs  within  at  least 
a  fortnight  afterwards,  and  continuing  on  the  wing  sometime  into  Septem- 
ber ;  the  eggs  are  hatched  in  ten  or  eleven  days  ;  probably  the  caterpillars 
from  them  attain  maturity  before  winter,  but  they  very  likely  vary  in 
this  respect.  Passing  northward,  the  butterflies  of  the  first  brood  do  not 
seem  to  make  their  appearance  in  such  elevated  places  as  Williamstown, 
Mass.,  for  example,  before  the  10th  or  12th  of  June,  and  it  may  be  that  no 
second  brood  makes  its  appearance  ;  still  further  north,  among  the  AVhite 
Mountains  and  at  Nepigon,  it  is  certain  that  there  can  be  but  a  single  brood, 
for  the  butterfly  does  not  make  its  appearance  until  the  first  week  in  July 
— a  few  days  only  before  the  advent  of  the  second  brood  in  southern  New 
England .  Eggs  are  here  hatched  in  about  thirteen  days  and  caterpillars 
go  into  hibernation,  in  some  instances,  perhaps  always,  in  their  third  stage, 
toward  the  end  of  September. 

Habits  of  the  butterfly.  The  butterfly  frequents  open  grassy  fields 
and  like  its  fellows  is  very  fond  of  flowers.  Guignard  tells  how  he  found 
a  lady's  slipper,  Cypripedium  spectabile,  in  which  this  butterfly  with  two 
other  skippers  almost  entii-ely  filled  up  the  great  bowl  to  the  lip.  When 
at  complete  rest  its  wings  are  all  tightly  closed,  the  base  of  the  costal 
edges  of  the  hind  wings  just  meeting  the  costal  edges  of  the  fore  wings  ; 
the  antennae,  viewed  from  above,  are  curved  a  little  and  regularly,  the 
convexities  outward,  their  general  course  making  a  divergence  of  from 
155°  to  165°  and  the  tip  of  the  club  turned  at  right  angles  backward. 
When  a  little  alarmed  it  moves  one  antenna  backward  and  forward  a 
little  ;  when  alarmed  but  still  resting,  the  antennae  are  brought  nearer  to- 
gether so  as  to  be  at  an  angle  of  about  135°  apart ;  viewed  from  the  side 
they  are  quite  straight  and  barely  raised  above  the  plane  of  the  body, 
which  itself  is  elevated  about  30°. 

Desiderata.  The  liistory  of  this  butterfly  is  still  obscure  and  needs 
careful  investigation  in  many  places  before  it  can  be  established.  It  is  es- 
pecially desirable  that  it  should  be  followed   carefully  in  tlie  southern  part 
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of  its  range,  where  it  is  probal)ly  in  [);xrt  sinj^lc  and  in  part  donble  brooded, 
to  learn  in  what  condition  or  at  wiiat  stages  the  winter  is  passed  and 
whether  all  caterpillars  l)chuve  alike.  Nothing  is  known  of  the  chrysalis, 
excepting  that  Mr.  Saunders  reared  it  the  same  season  from  caterpillars 
produced  from  eggs  laid  in  June  ;  the  flight  of  tlie  butterfly  is  undescribed 
and  any  parasites  of  the  insect  are  unknown. 

LIST  OF  ILLUSTRATIONS.— THTMELIVVH  MYSTIC. 

General.  Imago. 

PI.  31,  fig.  6.    Distribution  in  North  America.       PI.  10,  fig.  2.').    Male,  upper  surface. 

Egg.  20.    Female,  botli  surfaces. 

PI.  6C,  fig.  20.    Egg.  37:  31.    Male  abdominal  appendages. 

24.    Outline.  42:8.    Neuration. 

69 :  13.    Micropyle.  43 : 6.    Discal  stigma  of  fore  wing  of  male. 

Caterpillar.  50:3.    Scales  of  the  discal  stigma. 

PI.  80,  fig.  5S,  59.    Front    views  of  head    in            60:2.    Side  view  of  head  and  appendages 

stages  ii  and  iv.  enlarged,  with  details  of  leg  structure. 

LIMOCHORES   SCLTDDER. 

Limochores*  Scudd.,  Syst.  rev.  Amer.  butt.,       Hcsperia  pars  Auctorum. 
59  (1872).  Pamphila  paTs  Auctorum. 

Type.—Hesperia  manataaqua  Scudd. 

The  groves  are  full  of  song-birds. 

And  troops  of  butterflies 
Are  hovering  o'er  the  peach-trees, 

Like  blossoms  of  the  skies. 

Stoddabi). — Chinese  Songs. 

And,  which  was  strange,  the  one  so  like  the  other 
As  could  not  be  distinguish'd  but  by  names. 

Shakespeare.— C'ome(/^  of  Errors. 

Imago  (60:  5).  Head  large,  heavily  clothed  with  rather  short  hairs,  arranged  in 
long  transverse  masses ;  just  outside  of  the  antennae  a  small,  spreading,  compressed 
tuft  of  arcuate  hairs,  passing  generally  but  one-fifth,  occasionally  more  than  one-fourth, 
way  around  the  eye.  Front  protuberant,  tumid,  wholly  and  considerably  surpassing 
the  front  of  tlie  eyes,  pretty  regularly  and  considerably  arched  both  transversely  and 
longitudinally  but  slightly  flattened  in  the  middle;  shallow,  obliquely  longitudinal  sul- 
cations  occur  on  either  side  in  front  of  the  inner  edge  of  the  antennae ;  the  whole  piece 
from  two  and  a  half  to  three  times  as  broad  as  long,  the  front  border  delicately  mar- 
gined and  in  the  middle  slightly  and  roundly  excised,  the  outer  anterior  angles  very 
broadly  rounded  off;  separated  from  the  vertex  by  a  slight  shallow  sulcatiou,  nearly 
straight,  but  barely  inclining  backward  at  the  extremities  where  it  ends  in  the  middle 
of  the  antennae.  Vertex  rather  tumid,  slightly  or  considerably  elevated  above  the 
level  of  the  eyes,  sometimes  throughout,  but  generally  on  the  anterior  half  only,  and 
sometimes  with  a  distinct,  transverse,  median  ridge;  scarcely  arched  transversely, 
separated  from  the  occiput,  which  is  scarcely  sulcate  longitudinally  in  the  middle,  by  a 
slightly  impressed,  brace-shaped  line.  Eyes  large,  pretty  full  or  full,  nearly  circular, 
naked.  Antennae  inserted  with  their  hinder  edges  in  the  middle  or  scarcely  behind 
the  middle  of  the  summit,  separated  from  each  other  by  from  three  to  nearly  four 
times  the  diameter  of  the  basal  joints,  the  whole  antenna  slightly  or  a  little  shorter 
than  the  abdomen,  composed  of  from  forty-two  to  fort}'-fonr  joints,  of  which  from 
seventeen  to  twenty-two  form  the  club  which,  although  always  containing  as  many 


•Xei(i<uv.  Yopeo'u),  one  that  dances  over  meadows. 
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joints  as  the  remaimlcr  of  the  antennae  and  almost  invarial)ly  a  few  more,  is  only 
about  two-thirds  as  long  as  it;  the  crook  excluded,  proportionally  longer  and  slenderer 
in  the  larger  than  in  most  of  the  smaller  species,  l)eing  about  fi)ur  tinges  as  long 
as  broad,  pretty  stout,  oval,  increasing  in  size  pretty  gradually  on  the  basal  half  and 
at  the  extremity  much  more  rapidly,  l)luntly  rounded  in  the  smaller  species;  from  Ave 
to  six  times  as  long  as  broad,  moderately  slender  and  cylindrical,  increasing  in  size  very 
gradually  at  the  base,  more  broadly  but  less  rapidly  in  the  larger  species  than  in  the 
others,  in  both  largest  about  the  middle  of  the  apical  half;  the  crook  exhibits  similar 
tlifferences  in  the  two  sections,  being  composed  in  the  smaller  species  of  only  five  or 
six  joints  and  forming  an  appendage,  tapering  pretty  rapidly,  about  twice  as  long  as 
broad  and  considerably  shorter  than  the  breadth  of  the  club  proper;  while  in  the 
larger  liutterflies  it  is  composed  of  seven  joints  and  forms  a  long  and  slender,  gradually 
tapering  appendage  three  or  four  times  as  long  as  broad  and  considoral)ly  longer  than 
the  breadth  of  the  club ;  middle  joints  of  the  stalk  generally  three  times  as  long  as 
broad  but  in  some  of  the  largest  species  only  twice  as  long  as  broad;  the  third  from 
the  base  rather  less  than  four  times  as  long  as  broad.  Palpi  rather  short  and  very 
stout,  from  one  and  a  half  to  two  times  the  diameter  of  the  eye,  heavily  clothed 
•with  a  mass  of  not  very  long  scales,  appressed  on  the  apical  half  of  the  palpus, 
beyond  which  about  lialf  of  the  terminal  joint,  heavily  clothed  with  recumbent 
scales,  more  or  less  distinctly  protrudes;  basal  joint  buUate,  subpyriform,  a  lit- 
tle appressed,  as  broad  as  or  broader  than  long,  with  a  tumid  expansion  inwardly  at 
the  extremity;  middle  joint  large,  bullate,  obovate,  broadly  and  about  equally  rounded 
at  either  extremity,  generally  a  little  largest  at  the  distal  extremity,  nearly  straight, 
about  as  broad  as  the  basal  joint  and  about  twice  as  long  as  broad ;  terminal  joint 
seated  on  the  middle  of  the  extremity  of  the  second  joint,  straight,  sometimes  cj'lin- 
drical,  very  bluntly  pointed  at  the  extremity,  at  otliers  largest  just  beyond  the  base 
and  tapering  equally  to  a  rather  blunt  point ;  generally  about  three  times  as  long  as 
broad  but  in  the  largest  species,  where  it  is  nearest  cylindrical,  fully  four  times  as  long 
as  broad  and  as  long  as  the  breadth  of  the  middle  joint,  while  in  tlie  others  its  length 
is  but  three-fourths  the  breadth  of  the  middle  joint. 

Prothoracic  lobes  rather  small,  appressed,  laminate;  when  viewed  from  the  front, 
subtriangular,  the  inner  and  lower  edges  nearly  straight  and  at  right  angles,  the  upper 
outer  edge  strongly  arcuate,  a  little  bent  in  the  middle,  the  whole  piece  varying  in 
height  from  half  as  long  again  as  high,  to  scarcely  longer  than  high,  in  all  cases  about 
as  long  as  the  shorter  diameter  of  the  eye.  Patagia  pretty  large,  very  nearly  as  long 
as  the  breadth  of  the  head,  the  posterior  lobe  half  as  broad  and  fully  half  as  long 
again  as  the  base,  in  the  smallest  species  equal,  tapering  only  next  the  rather  broadly 
rounded  tip,  in  the  larger  ones  and  those  of  medium  size  distinctly  tapering  through- 
out, the  tip  bluntly  rounded. 

Fore  wing  (42 :  18)  twice  as  long  as  broad  or  scarcely  less  than  that,  the  lower 
outer  angle  falling  slightly  beyond  the  middle  of  the  costal  margiu,  particularly  in  the 
females  ;  the  costal  margin  straight  excepting  for  the  slight  apical  deflection  ;  outer 
margin  regularly  aud  slightly  convex.  The  costal  nervure  terminates  a  little  beyond 
the  middle  of  the  costal  margin ;  the  subcostal  is  tolerably  close  to  the  costal  margin, 
its  second  nervule  arising  scarcely  before  the  middle  of  the  Ming;  cell  fully  three- 
fifths  as  long  as  the  wing,  rather  slender,  produced  in  the  middle  of  the  apical  half 
which  is  subequal.  First  submedian  nervure  arising  considerably  nearer  the  second 
than  the  base  of  the  wing,  the  second  about  opposite  the  second  subcostal  nervure ; 
internal  nervure  short,  straight. 

Hind  W'ing  slightly  longer  than  broad,  shaped  almost  exactly  as  iu  Polites  but  more 
uniformly  rounded.  Subcostal  and  median  nervures  first  forking  at  equal  distances 
from  the  base  at  the  middle  of  the  basal  two-thirds  of  the  wing. 

Discal  stigma  of  male  very  simple,  consisting  of  two  nearly  equal,  short,  nearly 
continuous,  straight  strigae  in  the  lower  two  median  interspaces,  the  upper  one  often 
arcuate  and  sometimes  the  latter  in  a  reverse  sense,  formed  of  dead  black,  sub-erect 
or  retrorse  rods,  with  very  slight  peculiarities  in  the  margination,  the  subjoined  area 
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of  erect  and  loosely  compacted  scales  entirely  inconspicuous.  The  scales  found  ni 
the  heart  of  the  stignia  consist  of  jointed  threads,  composed  of  seven  or  eight  joints, 
two-pronged,  slender  scales  at  the  extreme  base  of  the  stigma,  accompanied  by 
oblanceolate  scales  here  and  at  the  tip  of  the  stigma,  while  as  special  androconia 
occur  many  spatnlate  rods. 

Legs  2,  3,  1.  Femora  and  tibiae  clotlied  as  in  Polites.  Femora  2,  1,3;  tibiae  2,3,1; 
tarsi  3,  2,  1.  Fore  femora  scarcely  longer  than  the  hind,  two-thirds  the  length  of  the 
middle  femora.  Fore  tibiae  less  than  two-thirds  the  length  of  the  fore  femora,  three- 
flfths  the  length  of  the  middle  tibiae,  which  are  scarcely  longer  than  the  hind  pair  and 
but  little  longer  than  the  fore  femora.  Leaf-like  appendage  of  the  fore  tibiae  rather 
small,  long  and  very  slender,  originating  a  little  before  the  middle  of  the  outer  two- 
thirds  of  the  joint  and  surpassing  its  tip  considerably,  but  much  curved  and  tapering 
almost  throughout  to  a  blunt  point,  about  five  or  sis  times  longer  than  broad;  other 
tibiae  armed  at  the  tip  with  a  pair  of  very  long  and  slender,  very  unequal  spurs,  the  hinder 
tibiae  also  with  a  secondary  pair  of  similar  but  scarcely  shorter  spurs  in  the  middle  of 
the  apical  two-thirds;  both  tibiae,  but  most  conspicuously  the  middle,  with  an  inferior 
outer  row  of  four  or  five  long  spines,  less  conspicuous  in  some  species,  and  especially 
the  larger,  than  in  others.  Tarsal  joints  1,  2,  3,  4,  5,  excepting  the  fore  legs,  where 
they  are  1,  2,  3,  5,  i.  Fore  tarsi  three-fourths  the  length  of  the  middle  tarsi,  which 
are  scarcely  shorter  than  the  hind  tarsi,  all  furnished  beneath  with  a  triple  row  of 
pretty  long  and  slender  spines,  the  apical  ones  of  each  joint  a  little  larger  than  the 
others;  basal  joint  scarcely  longer  than  the  second,  tliird  and  fourth  together,  except- 
ing on  the  fore  legs  of  the  largest  species,  where  it  nearly  equals  the  rest  of  the  tarsus ; 
second  about  half  as  long  as  the  basal  joint.  Claws  small,  delicate,  tapering,  pretty 
strongly  arcuate,  finely  pointed.  Pad  generally  pretty  large,  tumid.  Paronychia  as 
in  Thymelicus. 

Abdominal  appendages  :  Upper  organ  similar  to  that  of  Thymelicus,  though  nearly 
destitute  of  an  inferior  tooth.  Clasps  broad,  a  little  convex,  about  twice  as  long  as 
broad  and  approximately  sabre-shaped,  being  curved  a  little  upward  and  always  pro- 
duced to  a  point  at  the  apex  above,  unprovided  with  bristly  spines.  Intromitteut 
organ  furnished  at  tip  with  lateral  curving  laminae  beset  with  long  pointed  spines. 

Egg.  Not  very  high,  broadest  at  base,  above  it  at  first  scarcely  narrowing,  broadly 
domed  above,  the  extreme  summit  nearly  flat  over  a  space  less  than  half  the  diameter 
of  the  base.  Surface  broken  by  very  delicate  but  distinct  raised  lines  into  pretty 
regularly  pentagonal  cells  of  very  small  size,  punctate  within.  Micropyle  very  slightly 
sunken  in  a  shallow  saucer-shaped  depression,  consisting  of  eight  or  nine  kite-shaped 
cells  concentrically  arranged,  followed  by  as  many  angular  cells  of  twice  the  size  and 
these  by  still  larger,  gradually  and  very  soon  merging  into  the  ordinary  cells  of  the 
upper  surface,  which  are  larger  but  no  more  distinctly  marked. 

Caterpillar  at  birth.  Head  appressed,  globose,  fully  half  as  broad  again  as  the 
thoracic  segments.  Body  broadest  on  the  front  abdominal  segments,  but  almost 
parallel  sided,  well  rounded  above,  rather  flattened  beneath.  Dermal  appendages 
(86  :  52,  53)  arranged  in  the  following  series  :  alaterodorsal,  turned  inward,  one  to  a 
segment,  anteriorly  placed,  becoming  subdorsal  and  centrally  placed  on  the  thoracic 
segments;  a  lateral,  one  to  a  segment,  posteriorly  placed  on  the  abdominal,  centrally 
placed  on  the  thoracic  segments ;  a  suprastigmatal,  one  to  a  segment,  placed  just  in 
advance  of  the  middle;  and  an  infrastigmatal,  two  to  a  segment  in  the  abdominal 
region,  one  placed  anteriorly,  one  centrally,  one  to  a  segment  anteriorly  placed  in  the 
thoracic  region. 

Mature  caterpillar.  Body  largest  on  the  fourth  to  fifth  abdominal  segments,  taper- 
ing toward  either  extremity,  the  head  no  larger  than  the  second  thoracic  segment. 
Without  longitudinal  markings  except  the  dorsal  line  due  to  the  dorsal  vessel  and  a 
slight  stripe  along  the  infrastigmatal  fold ;  covered  profusely  with  minute  wartlets  to 
which  the  coloring  is  largely  due.  Thoracic  shield  conspicuous,  reaching  from  just 
above  the  spiracle  of  one  side  to  the  same  point  on  the  other.  There  are  two  series  of 
crateriform  or  lenticular  disks  down  the  sides  of  the  body,  probably  laterodorsal  and 
laterostigmatal.    This  description  is  necessarily  very  imperfect.  215 
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Chrysalis.  Viewed  from  above,  broadest  at  the  third  alnlomiiial  searment,  tapering 
very  jrradiially  forward  to  the  basal  wing  tubercle,  in  front  of  whicli  it  is  narrowed 
rapidly  to  tlie  anterior  e.\tremity  of  the  thora.K;  protliora.\  narrower  tlian  tlie  liead  by 
being  overlapped  by  the  antennal  sheaths:  front  broadly  and  consider.al)ly  rounded, 
the  eyes  slightly  fuller,  disturbing  the  curve  but  little;  posteriorly  the  abdomen  tapers 
much  more  rapidly  and  pretty  regularly,  having  a  somewhat  conical  form,  to  the  sub- 
triangular  cremaster ;  viewed  laterally,  the  under  surface  of  the  body  is  nearly  straight, 
thougli  sliglitly  full,  from  the  front  to  the  tip  of  the  wings;  front  sliglitly  but  roundly 
angulateil  below  the  eyes  and  at  the  extreme  front  in  front  of  tlieir  upper  margin ; 
dorsal  curve  of  head  and  thorax  uniform,  gentle,  highest  beyond  tlie  middle  of  the 
mesothonix;  abdomen  equal  on  the  basal  half,  subconieal  apically  ;  prothorax  with  a 
sinuate,  posterior  border,  the  mesothorax  being  broadly  advanced  in  tlie  middle  an- 
teriorly, and  again  at  the  spiracles,  while  receding  between;  spiracle  guards  large, 
fabiform,  prominent,  front  edge  straight,  covered  with  exceedingly  minute,  conical 
protuberances;  second  and  third  abdominal  segments  very  long,  nearly  twice  as  long 
as  the  first,  the  fourth  nearly  twice  as  long  below  as  above,  the  wing  cases  reaching  a 
little  beyoud  Its  middle;  antennae  with  the  tapering  tip  reaching,  with  the  first  pair  of 
legs,  almost  as  far  as  the  cell  of  the  wing;  the  middle  legs  almost  reaching  the  ex- 
tremity of  the  upper  wing  case;  the  hinder  legs  reaching  the  hinder  margin  of  the 
fifth  abdominal  segment  and  the  tongue  that  of  the  seventh  abdominal  segment;  a 
subdorsal  anterior  and  supralateral  post-median  or  posterior  series  of  minute,  ele- 
vated, rounded  or  transversely  oval  disks  on  the  abdominal  segments,  the  relics  of  the 
crateriform  disks  of  the  larva.  Body  strongly  pinched  on  either  side  at  the  base  of 
the  abdomen  so  as  to  produce,  especially  by  a  dorsal  flattening,  an  arcuate  and  rather 
prominent  ridge  following  the  whole  inner  margin  of  the  wings;  cremaster  formed  of 
a  depressed  plate,  thickened  at  the  edges,  which  are  obliquely  depressed  over  a  broad 
field  above,  triangular,  tapering  more  rapidly  in  the  apical  than  the  basal  half,  sulcate 
both  above  and  below,  especially  the  latter;  cremastral  hooks  few  in  number,  wholly 
apical,  the  stem  not  very  long,  the  tip  expanded  and  tightly  curled,  their  hold  upon 
the  silk  apparently  .aided  by  long,  recumbent  bristles  at  the  base  of  the  cremaster. 

This  genus,  numerous  in  species,  is  confined  to  eastern  North  America, 
between  latitude  30°  and  45°,  i.  e.,  east  of  the  Rocky  Mountains  from  Nova 
Scotia  to  Florida.  It  is  not  known  on  the  Pacific  slope.  The  species 
differ  from  each  otiier  to  an  unusual  extent,  especially  the  lari^er,  which 
are  found  mostly  in  the  south,  from  the  smaller,  which  are  more  commonly 
restricted  to  the  north.  Four  of  the  species  occur  in  New  England,  one 
of  them  is  found  throughout  its  extent,  in  great  abundance,  while  the 
otlicrs  occur  only  in  the  southern  half  and  are  relatively  rare. 

The  butterflies  are  cither  of  small  or  of  rather  small  size,  the  fore  wino-s 
of  the  males  provided  with  a  moderately  long,  sometimes  rather  stout,  discal 
streak.  The  wings  arc  dark  brown,  with  but  slight  and  feeble  markino-s, 
ustially  confined  to  a  dull  tawny  patch  on  the  costal  border,  or  to  a  trans- 
verse series  of  spots  on  the  outer  half  of  the  fore  wings.  They  are  nearly 
uniform  below. 

The  transformations  of  several  species  are  known.  The  insects  are 
sometimes  single,  sometimes  double  brooded  and  all  probably  pass  the 
winter  in  the  chrysalis  state.  The  butterflies  may  be  found  flj^ing  swiftly 
about  open  sunny  meadows.  They  rest  with  the  fore  and  liind  wings  at 
different  angles. 
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The  cntci-pilliu-s  fuud  principully  on  grnsses,  fonstriicting  bctwct-ii  tlic 
l)liide.s  a  tbolilc  jriui/c-like  tiiljiilar  niwt,  in  wliicli  tlu^y  reniiiiii  when  nut 
feeding;  tlieir  lial>it,s  are  very  similar  to  those  of  tlie  spi'cii'.s  of  Atrytone. 
Abbot  luul  Cha|.niaii  iiavc  Inunil  tiie  southern  kinds  on  Diehionjcna, 
Cliidiuni  and  Zi/aniu,  besides  on  Sabid,  one  of  the  Pahniie,  and  oven 
on  Tnigopogon  (salsify)  one  of  the  (Joinpositae.  IJoisdnval  and  Lc  Conte 
figure  L.  arpa  on  Dicliroinena  leueoeephala,  the  saw  grass,  but  Dr.  Cliap- 
nian  reared  it  on/he^saw  pahnetto,  8abal  serruhita,  and  thinks  it  docs  not 
live  on  the  former,  thougli  L.  pahitka  docs  ;  Abliot  in  his  notes  gives  both 
Diclu'omena  ixwd  Tragopogon  niiitabilis. 

Tlie  eggs  are  not  very  high,  and  arch  from  tiic  very  base.  The  cater- 
piUars  wiien  born  are  unusually  slender,  with  moderate  dorsal  bristles,  but 
exceptionally  long  ones  on  the  last  segment,  twice  as  long  as  the  width  of 
the  body.  The  mature  caterpillars  arc  moderately  slender,  almost  e([ual 
sided  but  largest  behind  the  middle,  griseous,  with  black  heads  and  thoracic 
shields,  the  latter^in  a  pallid  setting.  The  chrysalids  are  moderately  slender, 
green  and  gray,  with  broad,  well  rounded  heads,  tongues  whicli  extend 
to  the  end  of  the  seventh  abdominal  segment,  and  strongly  depressed, 
almost  laminate  cremaster. 

In  his  recent  lists  Edwards  has  curiously  separated  the  species  of  tiiis 
group  (which  are  very  closely  allied)  by  wide  intervals,  interpolating  be- 
tween them  forms  with  very  different  structure,  such  as  Euphyes,  Calpodes, 
Oligoria  and  Lcrcnia,  for  which  he  gives  no  reason  whatever.  It  is  a  good 
illustration  of  the  small  attention  given  to  the  structure  of  these   insects. 


EXCURSUS     LXXIT.—  TIIE   LAWS    OF    COLORATIONAL 

PATTERN. 

.    .    .    The  biittertlies, 
Crimson  and  blue  iintl  amber— flitted  thick. 

Aknold.— TAe  Light  of  Asia. 

It  is  not  simply  by  tiie  similar  character  of  the  minuter  structure  of  the 
bodv, — the  form  and  jointage  of  the  antennae  and  palpi,  the  ncuration  and 
shape  of  the  wings,  or  the  armature  of  the  legs,  that  neighboring  butter- 
flies show  their  relationship  to  one  another.  To  an  equal  degree  this 
affinity  appears  in  the  disposition .  of  the  colors  upon  the  surface  of  the 
win^s.  In  general,  therefore,  but  of  course  with  some  exceptions,  the 
affinities  of  a  strange  butterfly  may  be  told  by  an  expert  at  a  glance ;  its 
very  livery  betrays  its  origin.  Nor  is  it  strange  that  this  should  be  so. 
One  of  the  characteristic  features  of  the  Lepidoptcra,  of  which  the  butter- 
flies are  the  highest  expression,  is  their  possession  of  broad  membranous 
wings  covered  with  pigment-bearing  scales,  and  it  is  through  the  varied 
development  and  distribution  of  that  pigment  that  natural  selection  has 
had  the  best  chance  to  work. 
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When  by  a  different  mode  of  life  or  by  being  confronted  with  new 
emergencies  or  by  any  other  change  in  the  environment,  a  chance  has 
offered  for  new  structural  adaptations,  then  has  been  the  most  favorable 
time  in  a  given  type  for  a  more  or  less  marked  divergence  in  pigmental 
distribution  from  others  of  its  brethren  which  are  following  a  different 
track  and  trying  another  chance  in  life.  So  it  comes  about  that  color  and 
color  patterns  have  assumed  a  definite  relation  to  genera  and  tribes  and 
sometimes  even  to  subfamilies,  the  most  marked  case  of  the  latter,  per- 
haps, being  the  prevailing  subdued  brown  monochrome  of  the  upper  sur- 
face of  the  wings  of  the  Satyrinae  and  the  prevalence  on  their  under 
surface  of  ocellated  markings. 

Other  examples  which  run  through  whole  tribes  or  prevail  in  them  are 
seen  in  the  Vanessidi  with  the  marmorate  markings  of  their  under  surface ; 
the  Argynnidi  with  their  large  silvery  nacreous  or  greenish  nacreous  spots 
in  concentric  rows  on  the  same  surface,  or  the  fulvous  upper  surface 
blocked  with  black ;  the  Theclidi  with  their  upper  surface  monochrome  or 
with  only  two  colors  displayed  in  masses  and  the  markings  of  the  under 
surface  transversely  linear  and  most  delicate ;  the  Lycaenidi  with  their 
affection  for  pale  or  silvery  blue  and  their  markings  beneath  mostly  in  tiny 
circlets,  lunules  or  points  arranged  transversely.  So,  too,  the  orange  and 
yellow  of  the  Rhodoceridi,  the  white  of  the  Pieridi  and  the  black  margined 
fulvous  of  the  Pamphilidi  are  cases  in  point.  To  enumerate  or  to  merely 
begin  to  enumerate  the  genera  were  a  wearisome  task.  The  tessellated 
Hesperia  is  a  sufficient  example. 

Since  in  a  large  number,  perhaps  the  vast  majority,  of  cases,  the  pattern 
of  the  under  surface  of  the  wings  is  protective  and  is  markedly  similar  in 
a  great  variety  of  allied  forms  (witness  the  Anthocharidi) ,  this  pattern 
must  have  been  gained  at  a  remote  epoch  by  the  common  ancestors  of  all 
so  marked  ;  whence  it  follows  that  this  form  of  mimiciy  is  of  high  an- 
tiquity and  has  been  a  supple  means  in  the  hands  of  nature  of  originating 
new  forms.  But  on  the  other  hand,  parastatic  mimicry,  except  in  a  few 
tropical  cases  like  the  Leptalids,  must  be  of  comparatively  recent  origin 
and  cannot  liave  been  of  any  special  service  in  the  origination  of  new  types. 
For  not  only  do  we  often  find  it  confined  to  a  single  sex  of  a  species,  but 
the  species  concerned  sometimes  departs  so  vridely  from  the  pattern  of  its 
fellows  as  altogether  to  set  at  defiance  the  laws  of  colorational  pattern 
which  otherwise  hold  good  everywhere.  If  parastatic  mimicry  had  ob- 
tained in  the  distant  past  and  had  been  the  means  of  originating  new  fomrs,  it 
would  have  revolutionized  the  world  of  butterflies  and  have  rendered  far 
more  complicated  than  now  the  explanation  of  their  colorational  patterns. 
We  are,  perhaps,  eye-witnesses  of  the  initiation  of  a  new  departure  in  the 
selective  work  of  nature ;  a  departure  which  the  geologically  speaking 
recent  development  of  insectivorous  birds  has  rendered  necessary  to  the 
preservation  of  butterfly  life. 
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Table  of  the  species  of  Limochores,  based  on  the  egg. 

Cells  ol  the  reticulation  ia  the  middle  of  the  egg  relatively  large,  averaging  .04  mm.  in  diam- 
eter   manataaqua . 

Cells  of  the  reticulation  in  the  middle  of  the  egg  relatively  small,  averaging  .03  mm.  in  diam- 
eter  taumas. 

Other  species  unknown. 

Table  of  species,  based  on  the  cateipillar  at  birth. 

Ranged  bristles  relatively  long,  nearly  one-seventh  as  long  as  the  width  of  the  head 

manataaqua. 

Ranged  bristles  relatively  short,  hardly  one-eleventh  as  long  as  the  width  of  the  head 

taumas. 
Other  species  unknown. 

Table  of  species,  based  on  the  mature  caterpillar. 

Body  dingy  brown  without  longitudinal  markings  on  the  sides ;  papillae  black  with  a  smoky 
annulus  at  base manataaqua. 

Body  dull  olivaceo-griseous  with  a  dusky  Infrastigmatal  line  and  faint  lateral  band ;  papillae 
brownish  fuscous  with  a  pale  annulus  at  base taumas. 

Other  species  unknown. 
No  material  exists  for  a  table  based  on  the  chrysalis. 

Table  of  species,  based  on  the  imago. 

Under  surface  of  the  hind  wings  uniform  tawny  except  for  the  paler  rays  formed  by  the  nerv- 
ures bimacula. 

Under  surface  of  the  hind  wings  brown,  with  a  more  or  less  distinct,  extra-mesial,  arcuate  row 
of  spots,  the  nervures  concolorous. 
Spots  of  extra-mesial  row  on  under  side  of  hind  wings  often  nearly  obsolete ;  when  present, 
faint,  small,  uniform  and   nearly  obsolete,  never  reappearing  on  upper  surface;  discal 
stigma  of  fore  wings  of  male  not  much,  if  any,  broader  than  the  antennal  club,  rarely 
followed  below  by  fulvous ;  upper  organ  of  male  abdominal  appendages  surpassing  the 
clasps. 
Extra-mesial  series  of  spots  on  under  surface  of  hind  wings  almost  always  tolerably 
distinct;  fulvous  markings  of  upper  surface  of  fore  wings  of  males  usually  not  con- 
spicuous above  the  discal  stigma;    the  latter  slender,  elongate  and  almost  perfectly 
straight;  apical  spine  of  lower  hall  of  split  apex  of  male  clasps  distinct  and  promi- 
nent   manataaqua. 

Extra-mesial  series  of  spots  on  under  surface  of  hind  wings  almost  always  obsolescent, 
sometimes  scarcely  perceptible;  fulvous  markings  of  upper  surface  of  fore  wings 
of  males  usually  conspicuous  above  the  discal  stigma;  the  latter  rather  stout,  short 
and  distinctly  sinuous;  apical  spine  of  lower  half  of  split  apex  of  male  clasps  sub- 
obsolete taumas . 

Spots  of  extra-mesial  row  on  under  side  of  hind  wings  generally  distinct,  always  pretty 
large,  not  uniform,  those  beyond  the  cell  being  strigate,  usually  reappearing  on  upper 
surface;  discal  stigma  of  fore  wings  of  male  two  or  three  times  as  broad  as  the  antennal 
club,  usually  followed  below  by  fulvous;  upper  organ  of  male  abdominal  appendages 
distinctly  shorter  than  the  clasps pontiac. 
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LIMOCHORBS   BIMACULA.— The  bright  rayed  skipper. 

[Two spotted  skipper  (Maynard).] 

Hesperia  bimactda  Grote-Rob.,  Ann.  lyo.  Ilesperia  acanootua  Sciidd..  Proc.    Best, 

nat.  hist.  N.  Y.,  viii :  433-434  (lfc;67).  soe.  nat.  hist.,  .\i :  381-382  (18GM). 

ramphila  bimacida  Kirb.,  Syn.  cat.  Lep.,  Isotcinon  acanootus  Hew.,  Cat.  coll.  iliui'u. 

603  (1S71)  •— Feru.,   Butt.   Me.,  103  (1884);—  Lep.,  229  (1879). 

French,   Butt.  east.  U.  S.,  334-335(1886);—  Ilesperia  illinois  DocVue,  Can.  ent.,h- :  211- 

Mayn.,   Butt.   N.   Engl.,  63,   pi.   8,   iigs.  100,  218(1872);  v:  60  (1873). 
100  a,  b  (1S86). 

Limochores  bimacida  SeuM.,  Syst.  rev.  Am.  Figured  also  l)y  Glover,  111.  N.  A.  Lep.,  pi. 

butt., 59  (1872) ;— Min.,  Can.  ent.,  iv:  150  (1872).  G,  fig.  3,  iued. 

His  choicefull  sense  with  every  change  doth  flit; 
No  common  things  may  please  a  wavering  wit. 

Spenser.— iI/!{io;)o()"rtos. 

Into  the  sunshine 

Full  of  light 
Leaping  and  flashing 

From  morn  till  night. 

EUSSELL. 

Imago  (10 :  20,  24).  Head  covered  above  with  saifron  tawny  and  bl.aclvish  hairs,  the 
latter  mostly  contiDed  to  a  narrow,  obscurely  limited  belt,  cro.ssing  the  head  behind  tlie 
antennae ;  tuft  on  either  side  of  the  antennae  mostly  composed  of  blacli  bristles ;  the 
scales  beneatli  and  beliind  the  eye  are  wliitish,  tinged  witli  yellow  as  tliey  approach  tlie 
summit.  Palpi  white  at  base,  gradually  becoming  yellowish  and  at  summit  deepening 
into  tawny,  on  tlie  apical  half  fleclied  with  black  scales,  and  along  tlie  outer,  anterior 
edgeof  the  middle  joint  with  a  row  of  black  bristles ;  last  joint  blackish,  flecked  beneath 
with  tawny.  Antennae  dark  brown  above,  deepening  into  purplish  on  the  club,  faintly 
flecked  throughout,  and  especially  at  the  base  of  the  joints,  with  dull  luteous ;  beneath 
very  pale,  glistening  tawny,  more  or  less  flecked  with  brown  on  the  apices  of  the  joints 
interiorly,  the  middle  of  tlie  club  more  or  less  blackish;  apical  fourth  of  the  club  be- 
neath and  the  crook  naked  and,  excepting  the  apical  dusky  joint,  dull  or.ange. 

Thorax  covered  above  with  saffron  tawuy  hairs,  mingled,  especially  on  sides  of  pa- 
tagia,  with  blackish  ones;  beneath  with  pale  grayish  hairs,  sometimes  tinged  with 
yellow;  femora  blackish  brown,  overlaid  ou  the  outside  and  above  with  silvery  scales, 
often  flecked  above  with  tawny;  tibiae  pale  silvery  yellow,  heavily  flecked  on  the  in- 
side with  blackish  brown ;  leaf -like  appendage  of  fore  tibiae  yellowish  brown ;  tarsi 
yellowish  brown,  deepening  a  little  toward  the  tip,  on  the  inside  inclined  to  silvery ; 
spurs  pale  silvery  brown,  tipped  minutely  with  luteous ;  spines  reddish  luteous ;  claws 
the  same ;  pad  dusky. 

Wings  above  rich  dark  brown,  occasionally  with  a  very  slight,  purplish  tinge.  Fore 
wings  with  an  extra-mesial  series  of  spots,  the  subcostal  ones  yellow  or  pale  yellowish, 
very  vague  and  subobsolete,  especially  in  the  $  ,  situated  below  a  point  a  little  beyond 
the  middle  of  the  outer  half  of  the  wing;  the  median  ones  either  two  in  number,  not 
very  large,  tawny  yellow  in  the  median  interspaces,  situated  in  a  line  connecting  the 
apex  of  the  wing  with  the  middle  of  tlie  basal  two-thirds  of  the  inner  border,  and  occa- 
sionally accompanied  by  a  slight  marking  in  the  same  line  upon  the  submedian  inter- 
space (?)  ;  or,  larger,  forming  an  equal  and  rather  broad,  tawny  baud  from  the  upper 
median  nervule  to  the  submedian  nervure,  cut  by  dusky  uervules,  bounded  within  by 
the  discal  stigma  and  nearly  an  inter-space  in  width  (J) ;  the  basal  half  or  two-thirds 
of  the  wing  is  lightly  flecked  with  tawny  scales,  but  in  the  ^  the  portion  lying  be- 
tween the  subcostal  and  submedian  nervures  is  also  wholly  dull  tawuy,  infuscated  a 
little  next  the  nervures.  Discal  stigma  rather  slender,  composed  of  two  equal,  similar, 
elongate  ovate,  very  nearly  continuous,  blackish  brown  patches,  extending  from  the 
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last  divaricntinn  of  the  median  to  the  niidcllo  of  the  basal  two-thirds  of  the  snbmedinn 
nerviire,  parallel  to  eacli  otiier,  the  inner  slijilitly  the  lower  and  each  scarcely  four  times 
as  lonir  as  broad ;  they  are  unaccompanied  liy  any  inferior  Held  of  raised  scales.  The  outer 
margin  of  tlie  Ming  is  edged  with  blaclvish,  and  tlie  fringe  pale  brownish  yi'llow,  paler 
outwardly,  and  on  the  lower  half  almost  or  quite  wliitish.  Iliiid  tciiirjs  witliout  inarlt- 
ings.  the  disc  fre<iuently  tinged  to  a  greater  or  less  extent  by  long  and  delicate,  tawny 
or  olivaceo-tawny  liairs ;  edge  of  outer  margin  scarcely  darlvcr  than  the  wing;  fringe 
dull  whitish,  infuscatcd  next  the  base,  and  sometimes  tinged  slightly  with  yellowish. 

Beneath  :  Fore  xrinys  pale  sallron  tawny,  tlie  mosiul  spots  of  the  upper  surface  re- 
peated beneath,  that  in  tlie  lower  median  interspace  bordered  on  eitlier  side  with  grimy 
blackish :  a  similar  inf  uscation  tills  the  whole  of  the  wing  below  the  lower  median  ner- 
vnle,  excepting  next  the  outer  border  and  where  it  becomes  pale  by  the  extra-mesial 
spot;  outer  margin  edged  with  a  blackish  line;  frln;re  as  above,  infuscatcd  at  base, 
and  tinged  a  little  with  yellowish  on  npper  lialf.  Ilind  wings  nniform  p.ale  sartVon 
tawny,  excepting  that  the  nervures  are  all  very  delicately  but  distinctly  traced  with 
pale  scales,  and  that  a  narrow  belt  of  grimy  flecking  follows  below  the  submedian ; 
a  slender  blackish  line  marks  the  outer  border;  tlio  fringe  is  whitish,  infuscatcd  at 
base,  along  the  inner  margin  wholly  pure  white. 

AI)domcn  blackish  brown,  covered  at  base  with  olivaceo-tawny  hairs,  and  flecked  on 
the  side  with  tawny,  scale-like  hairs ;  beneath  almost  wholly  covered  with  dirty  yellow- 
ish white  scales.  Male  appendages  (37  :  2i))  witli  the  upper  organ  very  slender,  but  no 
longer  than  the  clasps,  the  hooks  separate  almost  throughout,  but  together  scarcely 
three  limes  as  long  as  broad,  not  tapering  but  narrowed  on  the  apical  half,  each  being 
formed  of  a  cylindrical  liasal  half  and  a  smaller  cylindrical  apical  half,  straight,  hori- 
zontal and  parallel;  lateral  arms  forming  a  depressed,  laminate  shield,  equal,  rounded 
at  the  tip  and  considerably  longer  than  the  hook.  Clasps  twice  as  long  as  broad,  the 
basal  half  equal,  with  a  sinuous  upper  margin ;  the  apical  half  having  a  large,  elevated, 
triangular,  slightly  Incurved  expansion  at  its  base,  its  anterior  edge  abrupt,  its  tipper 
edge  a  little  recurved  and  coarsely  subdenticulate ;  the  apex  of  the  clasp  turns  upward 
to  a  broad,  triangular,  upturned  and  slightly  incurved,  finely  pointed  expansion. 


Mejisuremeuts  in  nnllimetres. 

MALES. 

j                        FEMALES. 

Smallest. 

Average. 

Largest. 
16.75 

Smallest. 

Average. 

Largest. 

Lenjfth  of  fore  winir 

15. 
5.1 

Hi. 
7.75 
8.25 
5.5 

15.5 
0.5 
7.25 
4.25 

16.5 
7.5 

8.2 
4.6 

17.6 
7.4 

hind  tibiae  and  tar.«i.. 
fore  tibiae  and  tarsi. . . 

8.35 
5.45 

Described  from  4  (J  ,  6  9 . 

This  butterfly  may  be  distinguished  from  its  near  ally,  L.  manataaqua,  by  the  bright 
rays  of  the  under  surface  of  the  hind  wings,  and,  at  least  in  the  male,  by  its  consider- 
ably longer  and  slenderer  antennal  crook. 

Accessory  sexual  peculiarities.  The  discal  stigma  of  the  male  has  been  described 
under  the  wings;  the  scales  contained  in  it  consist  of  jointed  threads  with  long  joints 
(51:  2  b),  consisting  of  seven  or  eight  joints  only,  and  no  longer  than  the  spatulate 
rods,  sometimes  with  the  apical  margin  entire  and  rounded  (2  c),  sometimes  bilobed 
(2  a),  which  occur  in  the  heart  of  the  stigma;  at  the  extreme  base  of  tlie  stigma  is 
found  a  patch  of  rather  short  and  stout  two-pronged  scales  (2  d,  f),  while  at  the  lower 
edge  of  the  stigma  arc  found  many  oblanceolate  scales  (2  e)  ;  the  cover  scales  are  large, 
apically  expanded,  tlie  truncate  apical  margin  irregularly  and  rather  deeply  undulate 
(2g). 


Distribution  (32:  1).  Tliis  member  of  the  Alloglmnian  fauii;i  is  little 
knowu  but  l)a.s  lieen  found  over  a  tolerably  wide  range  longitudinally.  It 
is    reported    from    Albany    Co.,    N.    Y.     (Lintncr),    Ohio   and   Indiana 
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(Strecker),  northern  Illinois  CWorthington,  Dodge,  Morrison),  Iowa  and 
Arkansas  (Strecker),  Nebraska  (Edwards)  and  New  Mexico  (Snow). 

The  only  New  E:ngland  localities  yet  rejKjrted  are  in  Maine,  Orono  (Fer- 
nald),  in  New  Hampshire,  Milford,  rare  (Whitney),  in  Massachusetts,  Mt. 
Tom  and  Springfield  (Dimmock,  Morrison),  about  Boston  at  Maiden  and 
Wollaston  (Sprague),  Lexington  (Sanborn),  Quincy  (Merrill)  and  Wal- 
pole  (Guild)  and  in  Rhode  Island  (Scudder). 

Life  history.  It  appears  to  be  but  single  brooded  ;  probably  the  chry- 
fialis  hibernates.  The  earliest  butterflies  are  seen  about  the  middle  of 
June,  but  some  probably  continue  to  emerge  from  the  chrysalis  for  at  least 
three  weeks  and  they  fly  through  July  and  into  August. 

The  butterflies  may  be  found  in  wet  meadows  but  seem  to  be  every- 
where rare. 

Desiderata.  Not  only  are  we  entirely  ignorant  of  the  early  stages  of 
this  butterfly,  but  the  dates  of  its  apparition  are  so  meagrely  reported  that 
the  above  account  is  very  insuflScient.  The  flight  and  postures  of  the  but- 
terfly should  be  described  and  search  made  for  parasites  of  the  insect. 

LIST  OF  ILLUSTBATIONH.-LIMOCHOBES  BIMACULA. 

Imago.  PI.  51,  fig.  2.      Scales  of  the  discal  stigma  of 
PI.  10,  fig.  20.    Female,  upper  surface.  fore  wing  of  male. 

24.    Male,  both  surfaces.  General. 

37 :  29.    Male  abdominal  appendages.  PI.  32,  fig.  1.    Distribution  in  North  America. 

LIMOCHORES  MAN  ATA  AQUA.— The  cross  line  skipper. 

[Yellow-spotted  brown  skipper  (Mayuard).] 

Hesperia  manataaqua  Scudd.,  Proc.  Ess.  Isoteinon    manataaqua   Hew.,    Cat.  coll. 

inst.,  iii :  175-176  (1S63).  diurn.  Lep.,  229  (1879). 

Pamphila  manataaqua   Kirb.  Syn.  catal.  Hesperia  cernes  Harr.,  Ins.  inj.  Veg.,  3d 

Lep.,  599  (1871) ;— French,  Uep.  ins.  111.,  ix:  ed.,  316(1862). 

160-161    (1878);    Butt.    east.    U.   S.,   323-324  r«<i(Zes«es«)-tsBoisd.,ButI.,Entom.monthI, 

(1886) ;— Fern.,  Butt.  Me.,  102  (1884) ;— Mayn.,  mag.,  vii:  93  (1870).* 
Butt.N.  Eiigl.,63,pl.8,figs.  101,101  a, b  (1886). 

Limochores  manataaqua  Sc,ViH.,Sy St.  rew,  [Not   Hesperia    cernes   Boisd.-LeC. ;    nor 

Am.  butt., 59  (1872).  Hesperia  vestris  Bolsd.] 

Bright,  airy,  light  and  beauteous  thing.  Thy  tiny  form,  fit  emljlem  seems 

How  transient  here's  thy  stay; —  Of  thv  life's  little  day; 

Then  spread  thy  noiseless  silken  wing,  Thy  colours  bright,  my  fancy  deems 

And  flutter  whilst  thou  may.  Thy  moments  bright  as  they. 

Now  glancing  oft  from  flower  to  flower,  Thou  ;irt  Ijut  as  a  meteor  beam. 

Now  basking  in  the  sun,  Lighting'  ymi  arch  on  high; 

Stealing  fresh  sweets  from  bush  and  flower,      A  sunlioannlaining  on  a  stream. 
Thus  is  thy  labour  done.  A  rainbow  in  the  sky, — 

Which  live  all  gloriously  awhile, 
Then  fade  in  air  to  die. 

Oscar.—  To  a  Butterfly. 

Imago  (10 :  23,  28).  Head  covered  above  with  dingy  greenish  tawny  hairs,  brighter 
and  less  greenish  away  from  the  middle,  in  the  9  with  a  transverse  belt  of  reddish 
brown  between  and  a  little  behind  the  antennae;  the  tuft  on  either  side  of  the  antennae 

•The  British  Museum  specimens  exam-  to  say  certainly  that  they  do  not  belong  to 
ined  by  me  In  1872  were  not  perfect  enough      L.  bimacula. 
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black  ;  the  line  of  scales  above  and  behind  the  eyes  of  an  orange  tint,  becoming  paler 
below  and  beneath  whitish,  tinged  with  yellowish.  Palpi  whitish  below,  tinged  with 
yellowish,  deepening  in  color  apically  where  It  is  mostly  orange  or  tawny,  above  and 
along  the  onter  anterior  edge  of  the  middle  joint  mingled  with  black  hairs ;  apical 
joint  blackish  brown,  more  or  less  llecked  with  yellowish  in  front.  Antennae  above 
posteriorly  blackisli  brown,  tinged  with  yellowish  toward  the  base;  beneath  silvery 
pale  straw  yellow,  the  apices  of  the  joints,  especially  anteriorly,  marked  with  black; 
the  club  with  a  patch  of  orange,  widening  from  the  base  on  the  anterior  surface  only ; 
the  apical  fourth  of  the  club,  excepting  the  black  portion  and  the  whole  of  the  crook, 
naked  and  excepting  the  apical  dusky  joint  orauge.  Tongue  black,  the  apical  third 
tinged  with  castaneous,  especially  down  the  middle. 

Thorax  covered  above  with  brownish  green  or  olivaceous  hairs,  mingled  In  fron 
with  many  blackish  ones,  where  also  they  sometimes  have  a  tawny  tinge.  Beneath 
■with  greenish  gray  hairs  tinged  with  yellow.  Legs  dull  buff,  the  tarsi  slightly  infus- 
cated;  leaf-like  appendage  of  fore  tibiae  dull  castaneous;  spurs  dull  buff,  dusky 
tipped;  spines  luteo-castaneous ;  claws  the  same,  tinged  with  reddish;  pad  dusky. 

Wings  above  rich  dark  brown,  darker  and  with  a  slight  maroon  tinge  in  the  ?. 
Fore  wings  with  a  transverse  series  of  pale  yellowish,  sometimes  whitish  spots  in  the 
middle  of  the  outer  half  of  the  wing,  consisting  first  of  three  subcostal,  closely 
approximated,  very  small,  longitudinal  dashes  depending  from  the  middle  of  the  outer 
two-fifths  of  the  costal  border;  and  second  of  two  larger  spots,  the  upper  suljtri- 
angular,  the  lower  subquadrate,  in  the  median  intei'spaces,  in  a  line  running  from  the 
apex  of  the  wing  to  the  middle  of  the  inner  margin;  the  lower  of  these  spots  Is  di- 
minished in  size  in  the  J  bythe  discal  stigma;  there  is  often  a  small  and  obscure  spot 
in  the  same  row  upon  the  submedian  nervure.  In  the  $  the  wing  is  inconspicuously 
flecked  with  a  few  pale  tawny  scales  near  the  base,  along  the  inner  margin  and  some- 
times along  the  costal  border,  but  in  the  $  the  whole  upper  half  of  the  wing,  above 
the  median  nervure  and  the  discal  stigma,  as  far  as  the  tip  of  the  cell,  and  toward  the 
costal  border  a  little  further,  occasionally  including  the  subcostal  extra-mesial  spots, 
is  pale  dull  tawny,  obscured  by  dusky  scales  along  the  subcostal  nervules  and  the  base 
of  the  subcostal  nervure;  the  lower  half  of  the  wing  as  far  as  the  discal  stigma,  and 
below  it  to  the  middle  of  the  outer  half  of  the  wing,  is  also  flecked  with  dull  tawny 
but  as  a  general  thing  very  inconspicuously.  Discal  stigma  (43  : 3)  exceedingly  slender 
and  nearly  straight,  composed  of  two  nearly  continuous,  equal,  straight  streaks,  the 
inner  removed  below  the  outer  by  its  own  width  and  Inclined  in  the  least  possible 
degree,  its  inner  extremity  being  removed  slightly  downward ;  the  outer  crosses  the 
lower  median  interspace,  its  pointed  tip  scarcely  reaching  the  last  divarication  of  the 
median  nervure ;  the  inner  crosses  the  medio-submedian  interspace,  its  inner  extremity 
reaching  the  middle  of  the  basal  four-fifths  of  the  submedian  nervure;  the  stigma  is 
nearly  black  and  is  followed  toward  the  outer  border,  throughout  its  whole  extent,  by 
a  patch  of  scarcely  raised,  soft,  brown  scales,  deepening  in  color  toward  the  stigma; 
the  patch  is  irregular  in  shape,  being  narrow  in  the  median  and  lower  half  of  the 
medio-submedian  interspace,  but  in  the  upper  half  of  the  latter  fully  twice  as  broad. 
Fringe  nearly  of  the  color  of  the  wing,  often  slightly  paler  exteriorly  and  especially 
on  the  lower  half  of  the  wing.  Hind  wings  with  the  disc  slightly  suffused,  especially 
in  the  $ ,  with  a  dingy  tawny  tinge,  occasionally  accompanied,  especially  where  the 
tawny  tinge  is  deepest,  by  a  transverse,  arcuate  series  in  the  middle  of  the  outer  half 
of  the  wing  of  very  small  and  obscure,  roundish,  yellowish  spots  in  the  median, 
subcosto-median  and  subcostal  interspaces.  Fringe  as  on  the  fore  wings,  sometimes 
slightly  tinged  with  yellowish. 

Beneath,  dark  brown,  but  paler  than  above; /ore  wings  with  the  same  markings  as 
are  found  above,  the  ?  with  the  costal  border  flecked  lightly  with  luteo-tawny  scales 
and  so  resembling  the  J  more  than  above ;  outer  margin  delicately  edged  with  a  black 
line;  fringe  concolorous  with  wing.  Hind  toings  unUormly  flecked  throughout,  more 
or  less  heavily,  but  seldom  very  heavily,  with  luteo-tawny  scales,  giving  a  snuff- 
colored  appearance  to  the  wing ;  inner  border  sometimes  paler ;  the  spots  of  the  upper 

li6 


1722 


THE  BUTTERFLIES  OF  NEW  ENGL.'VND. 


surface  are  seldom  absent,  but  scarcely  more  distinct  than  above;  edge  of  outer  bor- 
der and  f rinse  as  in  fore  wings. 

Abdomen  Ijlackish  above,  yellowish  tawny  on  the  sides,  blending  into  pale,  dirty 
yellow  beneath,  flecked  with  blackish.  Male  appendages  (37:28)  with  the  upper 
organ  not  greatly  longer  than  the  clasps,  the  hooks  as  in  mystic,  but  slightly  sepa- 
rated at  their  tips  and  with  a  rounded  slope  to  the  sides  before  the  middle;  lateral 
arras  as  in  mystic.  Clasps  twice  as  long  as  broad,  much  slenderer  on  the  distal  than 
on  the  basal  half,  the  upward  apical  extension  separated  from  the  upper  posterior 
lobe  by  a  distinct  snlcation;  it  tapers  regularly  and  slenderly  and,  besides  the  pointed 
apical  spine,  is  denticulated  slightly  on  the  edge  next  the  spine;  the  upper  lobe  has  a 
similar  though  heavier  appearance  on  a  side  view,  but  its  upper  edge  is  pretty  broadly 
incurved  and  bears  several  pretty  lai-ge  inturned  denticulations. 


Measurements  in  millimetres. 

MAIES. 

FEMALES. 

Length  of  tongue,  15  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

14.5 

(i.2 
7.S 

Average. 

15.5 
(.5 

."^.25 

Largest. 

13.5 
5.9 
7.25 

4.8 

14.5 
7.25 
8. 
5.25 

15. 
6.75 
8.5 
6.25 

18.25 

7.5 

hind  tiliiae  and  tarsi 

fore  tibiae  and  tarsi 

8.75 
5.25 

Described  from  15  3  ,  169  • 


This  butterfly  is  readily  distinguished  from  L.  biraacula,  which  it  closely  resembles 
in  general  appearance  and  in  size,  by  the  shorter  and  stouter  apical  portion  of  the  an- 
tennal  club  of  the  male  and  by  the  absence  of  the  paler  scales  upon  the  nervures  of 
the  hind  wings  beneath,  which  lend  a  peculiar  appearance  to  the  latter  species.  The 
snufl'-colored  tint  of  the  under  surface  of  the  hind  wings  is  a  characteristic  pe- 
culiarity. 

Accessory  sexual  peculiarities.  The  discal  stigma  of  the  male  has  been  de- 
scribed under  the  wings ;  the  scales  in  it  consist  of  thread-like  scales  in  the  heart  of 
the  stigma  (50 : 5  f),  the  joints  tapering  slightly  and  rather  abruptly  at  either  extremity, 
besides  some  slender  audroconia  with  rounded  apex,  about  twice  as  large  in  the  apical 
as  in  the  basal  half,  being  thus  subspatulate;  above  the  apical  dash  the  cover  scales, 
if  they  may  so  be  called,  are  two-pronged  and  three-pronged  slender  scales  (5  g,  h), 
enlarged  gradually  from  base  to  apex ;  so,  too,  at  the  base  of  the  stigma  the  nsnal  two- 
pronged  rods  become  bidentate,  moderately  broad  scales  (5  b),  only  four  or  Ave  times 
longer  than  broad,  of  large  size;  while  in  the  field  below  the  stigma  the  scales  are 
either  long,  triangular,  with  rounded  apex,  either  entire  (5  e)  or  bilobed  (5  a)  ;  or 
they  are  rounded,  tridentate,  equal,  long  and  slender  scales  (5  c)  with  converging 
waved  reflections. 

Egg  (66:26).  Large,  hemispherical,  very  pale  green,  flattened  over  a  considerable 
space  above,  about  a  third  broader  than  high;  surface  densely  and  most  delicately 
punctured,  excepting  in  the  smooth,  glistening,  scarcely  raised  reticulation  which 
covers  tlie  whole  egg  and  forms  a  network  of  polygonal  cells,  mostly  broader  than 
high  at  the  base,  subcircular  in  the  middle  and  higher  than  broad  above,  the  average 
diameter  being  about  .04  mm.,  and  the  punctuations  in  each  cell  from  12  to  20  in  num- 
ber, very  uniformly  distributed  and  uniform  in  size  and  shallowness.  Above,  the  cells 
diminish  rapidly  in  size  in  a  space  about  .2  mm.  in  diameter  to  form  the  micropyle 
rosette  (69:14),  in  which  the  cell  walls  are  extremely  faint  and  delicate.  Height,  .8 
mm. ;  diameter,  1.1  mm. 

Caterpillar.  First  stof/e  (73 :  .■?).  Head  (80:  63)  and  all  its  appendages  brownish 
piceous,  with  a  few,  very  fine  scattered  hairs,  the  surface  very  sparsely  and  shallowly 
punctuate  and  slightly  and  faintly  corrugate.  Triangle  of  head  transversely  rugose, 
witli  the  suture  above  it  transversely  punctate;  labrum  with  a  reddish  tinge.  Body 
pallid  green  with  the  dorsum   of  the  first  segment  covered  with   a  piceous   shield 
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composed  of  a  broailcr,  nnterior,  elevatcil,  convex  collar  and  a  posterior,  slenderer, 
flat  Held,  both  extending;  to  a  nilniite,  triangular,  plceous  piece  jnst  above  the  fuscous 
spiracle.  Front  pair  of  legs  plceous;  other  legs  and  prologs  green  with  the  claws  of 
former  a  little  dusky.  Appendages  (86:52)  pellucid,  about  one-third  as  long  as  the 
segments.  Long,  recurved,  sweeping  lialrs  on  last  segment.  Length,  3.25  mm.  ; 
breadth  of  head,  .(is  mm. ;  length  of  bristles,  .00  mm. 

Stcond  stmje.  Head  (80  :  04)  piceous,  minutely  rugose  witli  very  short  and  exces- 
sively tine  scattered  hairs.  IJody  equal,  pallid  green,  tlie  Idinler  segments  cmbi'owned, 
with  a  faint,  narrow,  dusky,  dorsal  stripe  and  a  pallid  s\il)stigmatal  band  at  edge  of 
snbstigmatal  fold ;  whole  upper  surface  profusely  dotted  with  brown  warts,  emitting 
each  an  extremely  short,  tapering,  black  hair;  some  specimens  are  more  heavily  flecked 
than  others.  Thoracic  shield  piceous,  smooth,  separated  considerably  from  the  trian- 
gular, suprastigmatal  patch,  the  portion  of  the  segment  in  front  of  it  milk  white;  a 
few  long,  curving,  black  hairs  on  the  last  segment  which  is  very  broadly  rounded 
behind;  spiracles  piceous,  those  of  the  first  thoracic  and  eighth  abdominal  segments 
forming  a  crateri form  tubercle;  legs  and  prologs  of  the  color  of  the  under  surface 
which  is  pallid,  the  claws  of  legs  fuscous  anil  the  whole  front  of  the  flrst  pair  of  legs 
blackish  fuscous  annulated  with  white  at  the  incisures.  Length,  7.5  mm. ;  width  of 
head,  .8  mm. ;  of  middle  of  body,  1.2  mm. 

TJtird  stage.  Does  not  difler  from  the  previous  stage  except  in  a  slightly  more  pro- 
nounced rugosity  to  the  head,  in  a  little  darker  tone  to  the  body,  owing  to  the  greater 
size  and  depth  of  color  of  the  brown  warts  sprinkled  evei'y where.  Width  of  head, 
1.2  mm. 

Fourth  stage.  Head  black,  densely  but  rather  delicately  rugose  with  numerous  fine 
and  very  short  tawny  hairs ;  eye  specks  and  antennae  piceous ;  labrum  castaneous  edged 
with  pallid.  Body  parallel  sided,  broadest  rather  behind  the  middle,  the  first  thoracic 
segment  pallid  with  a  piceous  shield,  with  scattered,  short  hairs  arising  from  minute 
and  low,  piceous  warts;  rest  of  body  dingy,  almost  fuliginous  brown  in  general 
effect,  arising  from  multitudinous,  minute,  black  warts  with  a  smoky  surrounding  on  a 
dirty,  pallid  base.  The  last  segment  is,  however,  lighter,  and  there  is  a  slender, 
dusky,  dorsal  line  on  the  other  abdominal  segments  due  to  the  extension  here  of  the 
fuliginous  surrounding  of  the  black  warts ;  from  these  last  arise  excessively  short,  pale 
hairs.  Lips  of  spiracles  pallid  with  a  narrow,  black  areola,  the  large  ones  infuscated 
centrally.  Legs  piceous,  the  last  pair  only  at  tip,  the  rest  luteo-fuscous.  Prolegs 
like  the  body.     Length,  10  mm. ;  breadth  of  head,  1.6  ram. ;  of  body,  1.6  mm. 

Distribution  (32 :  2) .  This  butterfly  is  a  characteristic  member  of  the 
AUcglianian  t'aiina.  The  points  from  which  it  has  been  reported  outside  of 
New  England,  although  distant  from  each  other,  are  Init  few  in  number  : 
Canada  West  (Brit.  Mus.),  Illinois  (Worthiugton),  Fort  Niobrara, 
Nebraska  (Carpenter),  Iowa  (Austin),  Maryland  (Harris),  Albany  and 
Bethlehem,  N.  Y.  (Lintner).  Geddes  even  states  that  he  found  it,  but 
very  rare,  at  Fort  MacLeod,  southern  Alberta,  which  is  a  long  way  from 
any  known  neighbors.  Aaron  even  thinks  Hesperia  baracoa  Luc.  of  Cuba 
and  southern  Florida  the  same  species,  which  is  hardly  probable  from 
what  we  so  far  know  of  its  distribution. 

In  Xew  England  it  has  also  been  found  in  distant  stations.  The  north- 
ernmost are  Brunswick  (Packard)  and  Portland,  Me.  (Lyman),  and  next 
to  them  Walpole,  N.  H.  (Smith).  It  has  been  several  times  taken  in  the 
neighborhood  of  Boston  (Merrill,  Faxon,  Guild,  Sanborn,  Scudder)  and  in 
the    Connecticut    valley    at    Springfield    (Emery),    Deei-field,    Mt.   Tom 
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(Sprague),  and  Granby,  Mass.  (Spragiie,  Scudder).  It  has  also  been 
found  in  Uhode  Island  and  in  Connecticut — Farmington  (Xorton),  Oxford 
Hayes,  ^lus.  Yale  Coll.)  and  Guilford  (Sniythe). 

Life  history.  The  butterfly  appears  to  be  single  brooded  and  probably 
passes  the  winter  as  a  chrysalis.  It  makes  its  appearance  in  the  imago 
state  the  very  last  of  June,  occasionally  as  early  as  the  22d  ;  by  the  7th  of 
July  it  becomes  abundant,  and  remains  on  the  wing  not  only  through 
July,  but  in  diminished  numbers  far  into  August.  Mr.  Lintner  even  took 
a  specimen  as  late  as  the  9th  of  September.  The  eggs  are  laid  in  July — 
all  that  I  have  had  about  Cambridge  between  the  14th  and  17th — and 
hatch  in  about  thirteen  days.  The  caterpillars  feed  readily  on  ordinary 
grasses,  and  their  tubular  nests  are  rather  loosely  constructed  of  grass 
blades,  in  which,  however,  all  the  lateral  slits  are  kept  from  opening  by 
numerous  connecting  threads  between  the  blades.  It  takes  them  about 
three  weeks,  sometimes  a  little  more,  to  pass  two  moults,  and  it  is  not 
until  late  in  September  that  they  can  reach  the  chrysalis,  in  which  state  they 
probably  winter.  Like  the  preceding  species  the  butterfly  is  found  in  moist 
meadows. 

Desiderata.  Nothing  whatever  is  known  of  the  later  preparatory  stages 
of  this  insect,  and  until  this  lacuna  is  filled,  our  knowledge  of  the  buttei-fly 
must  be  considered  meagre.  Whether  it  winters  as  a  mature  caterpillar  or 
as  a  chrysalis  is  unknown.  It  should  be  sought  for  in  all  localities  in  which 
it  has  not  been  detected,  in  order  to  extend  our  knowledge  of  its  distribu- 
tion. Only  an  outline  of  the  probable  history  of  the  butterfly  is  given  above, 
and  this  needs  the  confirmation  of  repeated  observation.  The  flight  and 
postures  of  the  butterfly  and  the  habits  of  the  caterpillar  should  be  studied, 
and  parasites  sought.  As  it  has  been  supposed  by  some  to  be  identical 
with  the  next  species,  the  question  of  its  life  history  is  the  more  important. 
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PI.  (i6,  fig.  2G.    Outline.  Fl.  10,  fig.  23.    Female,  upper  surface. 

09 :  14.    Jlicropyle.  28.    Male,  botli  surfaces. 

Caterpillar.  37:28.    Male  abdominal  appendages. 

PI.  73,  fig.  3.    Caterpillar  at  birth.  43:3.    Di-scal  stigma  of  fore  wing  of  male. 

80:63,64.  Front  views  of  head, stages i,  ii.  50:5.    Scales  of  the  discal  stigma. 
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LIMOCHORES   TAUMAS.— The  tawny  edged  skipper. 

[The  tawin-ed^'eil  skipper  (Gosse) ;  cluar-\viiii,'c(l  skipper  (Maynaril).] 

Papilio    taumas   Fabr.,  Mant.  ins.,  ii:S4  Butt.  east.  U.  S.,  320-321  (ISSG);— Fern.,  liutt. 

(ITST).  Me.,  101-102  (18sl);-Mayn.,  Butt.  N.  Engl., 

Pamphila  taiimas  Bull.!,  Cat.  Fabr.  Lop.,  &l.pl.  C,  ligs.  102,  102,  102  ii  (1886);— Fletch., 

277,  pi.  2, 114,'.  14  (IWiO).  l!ep.  ent.  sot-.  Out.,  xix :  S7-88  (ltW9). 

Z,(iHor/('()-es  fn"»i((S  SciuUl.,STst.  rev.  Am.  Ile.nperia  iirnyiis  Boisil.-LeC,  L(5p.  AiniSr. 

butt.,  59  (1S72);  Butt., 300.  tigs.  113, 109  ^1881).  sept.,  pi.  76,  liirs.  3-5  (1S33). 

J/e.-Yierirt  rt«Hmn«  Fabr.,  Ent.  syst.,iii:  327  Fampliila  iiro(/os  Morr.,  Syn.  Lcp.  N.  A., 

(1793);— God.,  Encycl.  meth.,  ix:  723,  706-767  118(1802). 

(1819).  llesperla  ohaton  Harr.,  In.s.  inj.  Veg.,  3d 

llet'peria phocion  F»hr.,  Ent.  syst.  suppl.,  ed..  317.  fiu'.  140  (1802);— Morr.,  Syn.  Lep.  N. 

i31  (1798).  Amor.,  Ill  (1802). 

/'n»i/>Ai7'^f  i)/iociO?iButl.!,  Cat.  Fabr.  Lcp.,  htileinnn   ahaton   Hew.,    Cat.  coll.  diurn. 

277,  pi.  3,  fig.  9  (1869).  Lep.,  228  (1879). 

He.tperia  themistocles  God.,  Encyel.  nietli.,  J'dmp/iilfi ahaton  H.Edw., Stand,  nat.  hist, 

ix :  723,  769  (1819).  ii :  474,  fig.  602  (1884). 

Hesperia  cernes  Boisd.-LeC,  Lfip.   Amfir.  rantpkila  origenes  Morr.,  Syn.  Lep.  N.  A., 

sept.,pl.  76,  figs.  1-2  (1833);— Edw..Morr.  Syn.  117(1862). 

Lep.  N.  A.,  351  (1802).  Figured  also  by  Glover,  111.  >f.  A.  Lep.,  pi. 

Famph ila  cernes  VTestw.-Hew.,  Gen.  diurn.  23,  figs.  G,  9 ;  pi.  34,  fig.  5 ;  pi.  F,  fig.  20;  pi.  T, 

Lep.,  ii :  523  (1852) ;— D'Urb.,  Can.  uat.,  v  :  246  fig.  6,  ined. 

(1800) ;— French,  Rep.  ins.  111.,  vii :  100  (1878) ;  [Not  Hesperia  origines  Fabr.] 

The  butterfly  wavers  dreamily  near. 

Stou^-.— lathe  Garden. 

All  wautou  as  a  child,  skipping  and  vain. 

.Shakespeare.— iore's  Labour^s  Lost. 

Imago  (10  :  17,  21 ;  13 :  16).  Head  covered  above  with  pale,  yellowish  green  hairs, 
minsled  with  bl.ack  ones,  lying  beneath  which  are  blackish  scales;  eye  encircled,  ex- 
cepting in  front,  with  a  narrow  band  of  pale  yellowish  scales,  above  more  or  less  tinged 
with  fulvous;  tuft  on  either  side  of  the  autenn.ae  composed  of  black  bristles,  with  a 
few  yellow  ones  next  the  antennae;  palpi  whitish  or  dirty  white  toward  base,  faintly 
tinged  with  yellowish,  which  becomes  a  little  deeper  toward  the  apex;  the  apical  half 
sprinkled  in  front  with  black,  hair-like  scales,  a  little  longer  than  the  others,  and  along 
the  outer  under  edge  of  the  middle  joint  is  a  sparse  series  of  long  black  bristles ;  apex 
viewed  from  above  more  distinctly  yellowish,  with  abundant  black  hair-like  scales; 
apical  joint  blackish,  flecked  In  front  with  yellowish,  especially  on  its  basal  half. 
.Antennae  black  above,  beneath  pale  silvery  buff,  becoming  sufliised  with  tawny  on  the 
anterior  surface  of  the  club,  the  apices  of  the  joints  m.arked  vaguely  with  blackisli, 
especially  toward  the  front ;  apical  third  of  the  club  bene.ath  and  .all  of  the  crook 
naked  and  excepting  tlie  dusky  apical  joint  deep  castaneous.  Tongue  black,  toward 
tip  tinged  with  castaneous. 

Thorax  covered  above  with  greenish  fulvous  hairs  haviug  a  grayish  tint  or  in  the 
female  inclining  to  brown,  mingled,  especially  in  front,  with  many  blackish  hairs;  be- 
neath with  pale  greenish  gray  hairs,  having  a  tinge  of  yellowisli  particularly  in  front. 
Legs  grayish  brown  tinged  with  olivaceous,  especially  on  the  femora,  the  final  joints 
of  the  tarsi  becoming  dusky  ;  leaf-like  appendage  of  the  fore  tibiae  dull  brown ;  spurs 
brownish  tipped  minutely  with  blackish;  spines  dull  luteous;  claws  dusky  reddish; 
pad  dusky. 

Wings  above  dark  brown,  occasionally  with  a  slight,  warm,  ferruginous  glow,  espec- 
ially on  the  liind  wings,  wliere  it  is  caused  by  long,  tawny  hairs.  Fore  wvxjs  of  ? 
with  au  extra-mesial  series  of  small,  yellowish  fulvous  spots,  three  longitudinal  and 
equal,  ranged  at  right  angles  to  the  costal  border  at  a  very  little  beyond  the  middle  of 
its  outer  half,  two  larger,  quadrate,  the  lower  the  larger,  and  placed  nearer  the  base. 
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in  the  median  interspaces,  tlie  interior  margin  of  tlie  lower  at  a  distance  from  tlie 
outer  margin  of  the  wing  equal  to  that  of  the  last  divarication  of  the  median  nervule; 
there  is  also  often  a  smaller,  faint  spot  in  continuation  of  tlie  last  mentioned,  in  the 
lower  half  of  the  medio-submedian  interspace;  the  costal  margin  is  longitudinallj' 
dashed,  a  little  distance  from  the  edge,  sometimes  in  the  upper  part  of  tlie  outer  half 
of  the  cell,  with  obscure  tawny,  which  in  a  single  specimen  under  examination  mimics 
the  (J  in  extending  as  a  large,  tawny  patcli,  from  the  middle  of  tlie  cell  to  the  costal 
edge  and  from  the  base  of  the  wings  to  the  extra-mesial  spots.  In  the  $  the  medio- 
submedian  spot  and  usually  also  the  lower  median  spot  are  wholly  wanting,  while  the 
othei's  or  at  least  the  subcostal  ones  are  rendered  inconspicuous  by  being  wholly  or 
partially  submerged  in  the  large,  broad,  tawny  patch  upon  the  costal  border,  which  al- 
most invariably  extends  from  the  lower  limit  of  the  cell  to  the  very  edge  (which 
itself  is  blackish)  and  in  the  least  favored  individuals  is  confined  to  the  region  above 
the  outer  half  of  the  cell;  usually  it  extends  to  the  base  or  close  to  the  base  of  the 
wing  and,  as  stated,  to  the  extra-mesial,  subcostal  spots ;  but  often  it  extends  over  the 
outer  limits  of  the  discal  stigma  to  embrace  also  the  median  spot  or  spots;  and  some- 
times the  lower  half  of  the  wing  is  also  largely  powdered  with  tawny  scales  as  far 
as  the  middle  of  its  outer  half.  The  discal  stigma  (43:  7)  is  comparatively  rather 
broad,  sinuous,  extending  from  just  beyond  the  last  divarication  of  the  median  to  the 
middle  or  just  before  the  middle  of  the  submedian  nervure;  it  is  about  Ave  times  as 
long  as  broad,  rounded  at  either  extremity  and  broadest  in  the  middle;  its  outer  infe- 
rior edge  is  slightly  concave  as  far  as  the  middle  of  the  medio-submedian  interspace, 
when  it  turns  rather  abruptly  toward  the  base;  the  middle  of  the  inner  half  of  the 
upper  edge  is  notched ;  tlie  stigma  consists  of  a  slender,  tapering  streak  of  velvety 
black  occupying  the  whole  of  the  outer  apex,  following  the  upper  border  as  far  as  the 
notch;  an  oval  patch  of  the  same  beyond  the  notch  and  a  very  slender,  velvety,  black 
edging  to  the  under  border;  these  enclose  an  elongated,  lunoid,  dull  black  patch;  the 
stigma  is  followed  outwardly  by  a  rounded  patch  of  slightly  raised,  iridescent,  dark 
brown  scales,  seated  upon  all  but  the  outer  and  inner  fifth  of  its  outer  inferior  border, 
about  half  as  deep  as  broad,  and  equally  disposed  on  either  side  of  the  lower  median 
nervule.  In  both  sexes  the  outer  margin  has  an  inconspicuous,  black  edging  and  the 
fringe  is  pale,  occasionally  tinged  with  yellowish,  its  basal  half  infuscated.  HinO. 
wings  without  markings  except  as  before  mentioned  and  a  blackish  edging  to  the  outer 
border  as  in  the  fore  wings.     Fringe  as  in  fore  wings. 

Beneath  generally  rather  dark  brown,  but  sometimes  gray  brown,  always  flecked, 
especially  on  hind  wings,  with  scales  of  a  brighter  color  in  greater  or  less  profusion.* 
These  scales  also  vary  from  very  pale  greenish  gray,  through  rather  pale  greenish  yel- 
low, the  more  common  to  saffron  tawny,  giving  various  shades  to  the  wing,  according 
to  their  frequency,  or  if  infrequent,  to  the  ground  color  of  the  wing ;  the  more  general 
effect  is  a  dull  dark  olivaceous.  Fore  ivinr/s  with  the  markings  of  tlie  upper  surface 
repeated,  the  tawny  much  paler  and  the  extra-mesial  spots,  the  lower  median  ones  of 
which  occur  more  frequently  in  the  ^ ,  generally  whitish;  the  outer  border  is  nan-owly 
edged  with  a  blackish  line,  and  the  fringe  resembles  that  of  the  upper  surface,  except 
in  wanting  the  duskier  base.  Hind  wings  uniform  and  immaculate  excepting  that  the 
brighter  scales  usually  cluster  into  minute,  exceedingly  iuconspicuous,  sometimes  paler 
spots  in  a  transverse  series,  extending  from  the  upper  subcostal  to  the  upper  median 
nervules,  a  little  before  the  middle  of  the  outer  half  of  the  wing;  outer  border 
usually  most  delicately  edged  with  a  blackish  line;  fringe  resembling  that  on  the  fore 
■wings. 

Abdomen  above  blackish  brown,  covered  next  the  base  with  olivaceous  hairs  on  the 
sides,  the  tips  of  the  joints,  especiallj'  the  apical  ones,  covered  with  fulvous  hair-like 
scales;  beneath  pale  greenish  gray.     Male  abdominal  appendages  (37 :  IG)  with  the 

*They  are  entirely  want ill.^',  however,  to  the       Nova  Scotia  (Jones)  and  Nepigon  (Fletcher), 
rich  dark  brown  under  surface  of  the  wings      specimens  which  are  also  exceedingly  small. 
of  specimens  from  Cape  Uretou  (Thaxter), 
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upper  organ  not  greatly  longer  than  the  clasps,  the  hooks  nearly  four  times  as  long  as 
broad,  a  little  excised  on  the  basal  half,  afterward  taperini;  on  the  next  qnarter  only,  be- 
yond which  the  tips  are  slender,  nearly  attingent  and  horizontal ,  and  rather  bluntly  termi- 
nated ;  lateral  arras  free,  as  far  as  the  hooks  are  from  each  other,  as  long  as  they, 
aculiforni.  Clasps  rather  more  than  twice  as  long  as  broad,  more  nearly  sabre-shaped 
tlian  in  the  other  species,  the  upper  margin  being  convex  beyond  the  basal  excision,  the 
upper  angle  terminating  in  a  short,  aculiforni  spine,  not  curved  inward,  and  nearly  con- 
cealed by  the  upper  posterior  lobe  which  is  directed  backward,  nearly  horizontal,  tri- 
angular and  more  than  twice  as  long  as  the  spine. 


Measurements  in  millimetres. 

MALE.S.                        j 

FEMALES. 

Length  of  tongue,  10  mm. 

Smallest. 

Average. 

Largest. 
15.75 

5.4 

Smallest. 

Average. 

Largest. 

I^encth  of  fore  witi"" 

10.45 
5.2 
4.75 
3..S 

1.3.5 
6.5 
7.45 
5. 

12.6 
o.li 
4.6 

14. 
6.35 

4.9 

15.5 

jiiiteiMiue 
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hind  tiljiae  and  tarsi.. 
fore  tibiae  and  tarsi.. 

9. 
5.5 

Described  from  62  3  ,  25  9  • 

Specimens  from  Cape  Breton  and  Nova  Scotia,  as  shown  by  Mr.  Thaxter's  collections 
and  others  sent  by  Jlr.  J.  JI.  Jones,  of  Halifax,  as  well  as  those  found  at  Nepigon  and 
other  boreal  parts  of  Canada,  are  remarkal)le  for  their  smaller  size,  and  the  almost  total 
absence  of  dull  fulvous  dusting  upon  the  nnder  surface  of  the  hind  wings,  the  upper 
and  under  surface  being  almost  precisely  alike  in  general  tint. 

Accessory  sexual  peculiarities.  The  discal  stigma  of  the  male  has  been  described 
under  the  wings  ;  the  scales  contained  in  it  consist  of  the  usual  jointed,  thread-like  hairs 
in  the  heart  of  the  stigma,  the  joints  relatively  short  (49 :  4  f ) ;  besides  these  are  other 
scales  of  a  peculiar  character  (4  b,  e),  consisting  of  a  stem  tapering  at  either  extremity 
and  having  a  broad,  spatulate  apex,  sometimes  connected  with  the  stem  by  an  exces- 
sively slender  thread,  sometimes  with  a  scarcely  perceptible  strangulation  (these  are 
wrongly  marked  on  the  explanation  of  the  plate  as  found  in  the  field  below  the  stigma  j 
they  occur  there  only  by  accident)  ;  just  above  the  middle  of  the  stigma  are  found  ex- 
ceedingly slender  cover  scales  of  various  forms  (4  c,  g,  h,  i),  and  at  the  extreme  base 
of  the  stigma  the  usual  two-pronged  rods  (4  a),  here  rather  slender. 

Egg  (66  :  29).  Cells  of  an  irregular,  angular  shape,  .03  mm.  in  diameter;  their  surface 
covered  with  excessively  minute,  shallow,  and  ratlier  broad  punctuations ;  inner  cells  of 
micropyle  six  or  eight  in  number,  .OlOG  by  .017  in  size,  five  of  which  seem  to  be  tipped 
by  canals,  surrounded  by  nearly  uniform,  somewhat  angular  oval  cells,  only  a  little 
larger  than  the  central  ones  and  scarcely  increasing  in  size  outwardly,  the  largest  being 
but  .0127  by  .021  mm.  in  size.  Color  pale  green.  Height,  .0  mm. ;  widtli,  .84  mm. ; 
width  of  flattened  portion  of  summit,  .34  mm. ;  diameter  of  micropyle,  .153  mm. 

CaterpUlar.  First  stage.  Head  black,  shining,  smooth  or  minutely  wrinkled  with 
distant  shallow  punctures,  .01  mm.  in  diameter,  each  giving  rise  to  a  delicate  white 
hair  .06  mm.  long;  antennae  black,  the  last  joint  small  and  short,  fuscous,  giving  rise 
to  a  pair  of  colorless  short  hairs  ;  mouth  parts  black.  Body  White,  transversely  wrinkled ; 
there  is  a  faint  dorsal  line ;  a  subdorsal  row  of  straight  fuscous  bristles  (86 :  53),  clubbed 
and  pellucid  at  tip,  placed  on  themiddlc  of  the  anterior  half  of  each  segment  from  the 
second  thoracic  to  the  penultimate  abdominal,  and  directed  upward  and  inward,  .05  mm. 
long ;  also  a  lateral  row  of  similar  appendages,  not  inclined,  on  the  posterior  half  of  the 
same  segments;  just  above  and  beneath  the  stigmata  there  is  a  similar  row  on  the  anterior 
half  of  the  segments,  and  the  infrastigmatal  series  with  another  on  the  posterior  half 
of  the  segments ;  first  thoracic  segment  with  a  black  dorsal  shield  bearing  a  transverse 
row  of  six  long,  straight,  spinous  hairs,  not  tapering,  the  tip  white,  at  least  .09  mm. 
long;  stigmata  dark  fuscous;  the  last  segment  bears  in  the  middle  of  either  side  a  long 
recurved  hair  and  a  pair  of  similar  ones  on  the  hinder  edge,  closely  approximate  ;  besides 
there  are  on  either  side  at  the  edse  three  long  ones  slightly  recurved;  second  and  third 
thoracic  segments  each  with  a  lateral,  double,  rounded,  pale,  corneous  spot  on  either 
side  .015  mm.  in  width;  first  pair  of  legs  black,  others  pellucid,  last  joint  and  claw  in- 
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fnscated.  Length  of  body,  l.S  mm. ;  width,  .-t  mm. ;  of  head,  .50  mm. ;  length  of  long 
hairs,  .33  mm. 

Second  stage  (80:  CO).  Mr.  Fletcher  tells  me  that  the  body  is  yellowish,  the  last 
abdominal  segment  darker  from  the  reddish  brown  pile. 

Third  stage.  Head  (80  :  61)  black  with  short,  inconspicuous,  whitish  hairs ;  lirst  tho- 
racic segment  almost  covered  by  an  unbroken,  equal,  dorsal  shield  from  just  above  the 
spiracles  on  one  side  to  the  same  point  on  the  other.  Body  pale  brownish  yellow  with 
a  dull  greenish  tinge  above,  and  an  exceedingly  faint,  dusky,  laterostigmatal  line; 
whole  body  heavily  and  uniformly  flecked  with  blackish  brown  dots,  formed  of  the  little 
warts.     Length,  4  ram. ;  breadth  of  head  and  body,  .85  mm. 

Fourth  stage  (77  :  27).  Head  (80 :  62)  black,  minutely  and  uniformly  but  irregularly 
punctuate,  covered  with  very  short,  delicate,  pale  brown  hairs ;  mouth  parts  and  an- 
tennae all  black.  Body  dull  olivaceo-griseous,  darker  al)ove  than  below,  flecked  all 
over  with  minute,  brownish  fuscous  dots  in  a  pale  annulus,  each  emitting  a  hair  like 
those  on  the  head ;  an  indistinct,  slender,  dusky,  medio-dorsal  line  and  on  the  abdominal 
segments  a  similar  infrastigmatal  line;  flrst  thoracic  segment  pallid  with  a  pretty 
broad,  equal,  piceous  shield  reaching  from  just  above  the  spiracle  to  the  same  point 
on  the  other  side ;  prolegs  concolorous  with  body ;  legs  blackish  fuscous ;  spiracles 
black ;  the  last  segment  of  the  body  broadly  bordered  with  a  fuscous  baud  and  pro- 
vided also  with  a  similar  medio-dorsal  stripe ;  a  scarcely  discernible,  dusky,  lateral  band. 
Length  (in  early  part  of  stage)  8  mm. ;  breadth,  1.5  mm. 

Last  stage  (77  :  35).  Head  black,  coarsely  punctured  and  pubescent.  Body  rich 
purplish  brown  with  a  green  tinge,  showing  through  the  transparent  skin;  thoracic 
shield  black  and  shining,  the  rest  of  the  first  thoracic  segment  milk  white  above;  sur- 
face of  body  finely  mottled  with  gray  and  dark  purplish  brown,  and,  like  the  head  and 
thoracic  shield,  covered  with  a  fine,  short,  black  pubescence ;  contractions  of  dorsal 
vessel  plainly  visible,  giving  the  appearance  of  a  dark  brown  dorsal  stripe,  ending 
posteriorly  in  a  blackish  triangle,  on  each  side  of  which  are  two  small,  laterodorsal, 
black,  comma-like  dashes,  running  backward  half  way  to  the  exterior  margin  of  the 
anal  plate  which  is  black  above,  whitish  beneath.  Thoracic  legs  and  spiracles  black, 
the  posterior  pair,  with  the  markings  on  the  anal  plate,  giving  the  appearance  of  a  bear's 
face.     Length,  25  mm.     (After  Fletcher.) 

Chrysalis  (85  :  44) .  Head  and  prothorax  black,  together  with  the  legs  and  antennae ; 
wings  at  flrst  green,  afterwards  greenish  black;  meso-and  metathorax  brown,  the 
former  edged  posteriorly  with  blackisli  fuscous ;  the  abdomen  light  brown  with 
slight  and  minute  infuscations ;  the  whole  body  with  sparsely  scattered,  ferruginous 
papillae,  annulate  at  base  with  black  or  fuscous,  supporting  moderately  long,  tapering, 
pointed,  straiglit  or  arcuate,  pallid  hairs  which  are  more  or  less  tufted  at  the  extreme 
front  and  on  either  side  of  the  ocellar  ribbon,  those  at  the  front  of  the  body  more  or 
less  fulvous,  those  upon  the  abdominal  segments  longer,  as  long  as  the  segments,  sub- 
recumbent,  directed  backward;  cremaster  luteo-testaceous,  edged  with  fusco-casta- 
neous ;  booklets  castaneous.  Surface  everywhere  very  delicately  vermiculate.  Length  of 
body,  13  mm. ;  of  cremaster,  1.3  mm. ;  width  of  head,  3.25  mm. ;  of  mesothorax,  3.85 
mm. ;  of  abdomen  at  third  abdominal  segment,  4.35  mm.  From  a  specimen  sent  by 
Mr.  Fletcher,  aided  by  his  notes. 

Distribution (  32:  3).  This  butterfly  is  found  over  perhaps  a  larger 
extent  of"  territory  than  any  other  species  t)f  the  tribe.  A  member  princi- 
pally of  the  Alleghanian  fauna,  it  appears  also  to  occur  in  nearly  the  whole 
of  both  the  Canadian  fauna  to  tlie  north  and  the  Carolinian  to  the  south. 
Excepting  specimens  brought  from  Florida  by  Mr.  Maynard,  the  southern- 
most examples  have  occurred  in  the  west  at  Dallas,  Texas  (Boll),  and  in 
the  east  in  Virginia  (Coll.  Amer.  ent.  soc.),  Delaware  (the  same),  and 
Louisville,  Ky.  (Belknap,  Mus.  Yale  Coll. ) .     To  the  west  it  occurs  abund- 
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antly,  not  only  as  far  as  Wisconsin  (Hoy),  Iowa  (Allen,  Osborn,  Parker, 
Austin),  Nebraska  (Dodge)  and  eastern  Kansas  (Snow),  but  also  to  the 
Rocky  Mountains  across  our  border,  from  which  region  it  was  brought 
home  by  Macoun  and  Geddes,  and  in  our  own  territory  is  known  from 
Dakota  and  Montana  (Morrison),  Colorado  (Mead)  and  New  Mexico 
(Snow)  ;  Boll  also  reports  it  from  Dallas,  Texas.  Northward  it  occurs 
throughout  the  inhabited  parts  of  Canada  and  beyond,  from  Quebec  "rare" 
(Bowles,  Fyles),  Cape  Breton  (Thaxter)  and  Nova  Scotia  (Jones),  to 
Nepigon  (Fletcher,  Scuddcr),  Crow's  Nest,  lat.  50°,  long.  115%  and  Cal- 
gary (Geddes)  and  Sounding  Lake,  lat.  52°  N.,  110°  30'  W.  (Fletcher).* 

In  New  England,  as  might  be  expected,  it  is  everywhere  common,  from 
the  White  Mountains,  and  even  from  the  highest  peaks  of  the  same,  to  the 
eouthcm  and  eastern  sea  coast. 

Oviposition.  Eggs  are  laid  freely  in  confinement  on  ordinary  o-rass, 
attached  lightly  to  either  side  of  the  blades.  I  first  received  them  from 
Messrs.  F.  A.  Clapp  and  J.  B.  Hambly,  and  they  hatched  in  from  11  to 
14  days  in  the  middle  of  June.  One  obtained  at  Nepigon,  Lake  Superior, 
and  carried  to  Ottawa,  took  fifteen  days  or  more  to  hatch. 

Habits  of  caterpillar.  The  larva  feeds  upon  common  grasses,  and 
seems  to  feed  only  by  day.  "  All  grasses  offered,"  says  Fletcher,  "  were 
eaten  readily,  Panicum  crus-galli  and  Triticum  repens  perhaps  with  the 
greatest  avidity,  and  Phleum  pratense  with  the  least."  It  is  an  indolent 
and  yet  timorous  creature  ;  it  requires  a  great  deal  of  time  to  escape  from 
the  egg,  often  twenty-four  hours  ;  it  appears  to  feed  only  by  day,  and  retires 
at  the  least  alarm,  curling  up  if  disturbed  when  out  of  its  nest,  but  rarely 
leaving  it,  living  always  close  to  it  and  eating  the  driest  blades  rather  than 
go  to  the  least  distance  for  fresher  material ;  it  is  a  most  passive  creature  ;  one 
reared  by  Mr.  Fletcher  spun  in  its  last  stage,  but  six  weeks  before  pupation, 
and  long  before  it  stopped  eating,  a  light  but  close  web,  like  the  small 
cocoon  of  a  Catocala. 

Mr.  James  Fletcher  gives  the  following  as  his  experience  in  raising  the 
caterpillar : — 

As  there  was  only  one  of  these  young  larvae,  I  kept  it  in  a  glass  tube  for  better  ex- 
amination, and  it  turned  out  to  be  a  very  interesting  captive.  Instead  of  making  a  tent 
by  catching  the  opposite  edges  of  leaves  together,  it  spun  a  nest  against  the  side  of  the 
bottle  and  would  extend  itself  from  the  nest  and  eat  its  food.  After  third  moult,  it 
■was  removed  to  a  tin-topped  jelly  glass.  Here,  too,  it  spun  a  cocoon-like  nest  from 
which  it  reached  forth  and  ate  its  food.  On  September  8th  it  appeared  sluggish,  and 
I  thought  it  was  going  to  pupate.  It  was  almost  an  inch  long,  and  I  knew  must  be  full 
grown,  so  it  was  placed  in  a  tuft  of  grass,  where  it  very  soon  spun  a  cocoon  amongst 
the  leaves  close  to  the  root  and  remained  in  a  semi-torpid  condition,  sometimes  coming 
out  on  warm  days  and  eating  a  little.  On  13th  October  I  found  that  it  had  pupated, 
and  I  was  thus  in  possession  of  the  complete  life  history  of  the  species.  The  chry- 
salis, which  was  contained  in  a  light  cocoon  about  an  inch  long,  made  by  catching  a 

•The  exteme  northwestern  extension  of  stance,  when  I  understood  (wrongly)  that  the 
the  color  on  the  map  was  given  for  this  in-      longitude  was  121°  TV. 
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few  blades  of  grass  together  and  lining  tlicra  with  silk,  was  almost  erect  and  seemed 
to  be  kept  from  lying  against  the  cocoon  by  a  few  strands  of  silk.  (Rep.  ent.  soc. 
Ont.,  xix:  87-88). 

Life  history.  The  butterfly  is  double  brooded  in  the  central  part  of  its 
range,  single  brooded  in  the  northern,  and  in  both  passes  the  winter  as  a 
chrysalis.  The  first  generation  makes  its  appearance  in  Massachusetts  dur- 
ing the  last  week  in  May,  usually  between  the  20th  and  25th.  In  a  week 
it  becomes  abundant,  and  by  the  middle  of  Jime  most  specimens  are  badly 
rubbed ;  a  week  later  it  Ijegins  to  diminish  rapidly,  and  yet  a  few  speci- 
mens may  often  be  found  throughout  July.  Early  in  June  the  females 
begin  to  lay  their  eggs,  and  continue  to  lay  them  until  the  middle  of  July. 
The  second  brood  of  butterflies,  which  is  generally  less  abundant  than  the 
first,  appears  near  the  end  of  the  first  week  in  August,  sometimes  during 
the  last  week  of  July,  becomes  abundant  in  about  a  week,  lays  its  eggs  at 
least  fi'om  the  middle  of  the  month  onward,  and  continues  on  the  wing  until 
the  latter  part  of  September ;  the  caterpillars  from  these  eggs  probably 
ciiange  to  chrysalis  before  hibernation.  It  is  quite  improbable,  however, 
that  larvae  from  eggs  of  the  first  brood  laid  as  late  as  the  middle  of  July, 
mature  rapidly  enough  to  reach  chrysalis  in  time  for  it  to  disclose  the  butter- 
fly the  same  season,  and  this  will  account  for  the  scarcity  of  the  second 
brood,  whicli  is  found  as  far  north  as  Ottawa.  In  northern  places  with 
late  springs,  like  Nova  Scotia  and  Xcpigon,  the  insect  is  certainly  single 
brooded  ;  eggs  laid  by  fresh  butterflies  early  in  July,  probably  never  mature 
so  as  to  reach  chrysalis  until  late  in  the  season.  The  instance  mentioned 
above,  due  to  Mr.  Fletcher's  care,  is  the  only  one  known  to  me  in  which  the 
insect  has  been  carried  from  egg  to  chrysalis  ;  in  this  case  tlie  eggs  carried 
to  Ottawa  hatched  in  thirteen  days,  the  first  moult  was  passed  eight  days 
thereafter,  and  the  caterpillar  lived  for  only  a  week  less  than  three  months, 
changing  to  chrysalis  the  middle  of  October ;  all  the  later  moidts  were 
passed  in  the  month  of  August. 

Habits  of  the  butterfly.  The  buttei-flies  frequent  open  fields,  mead- 
ows, roadsides,  patliways  and  exposed  sunny  spots.  They  are  fond  of 
flowers  and  Guignard  reports  finding  one  entrapped  in  a  Cypripcdium. 
When  feeding  upon  a  flower  the  fore  wings  are  usually  raised  so  much  as 
to  be  at  right  angles  to  each  other,  while  the  hind  wings  are  horizontal. 
The  antennae,  viewed  from  the  side,  are  straight  and  depressed  at  an  angle 
of  about  25°  with  the  plane  of  the  body ;  viewed  from  above  they  are 
curved  a  little,  the  convexities  outward,  and  diverge  broadly  at  an  angle 
of  about  140°,  bringing  the  antennal  tips  12  mm.  apart ;  the  crooks  of  the 
clubs  are  bent  backward. 

Parasites.  The  only  known  instance  of  a  parasite  disturbing  a  member 
of  tiiis  tribe,  tliough  probably  it  is  common  enough,  is  in  an  egg  parasite 
which  I  obtained  from  the  egg   of  this   species   at   Nepigon.     It    emerged 
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August  5  from  an  egg  laid  about  July    7  and    was  determined  by  Mr. 
Howard  as  Telenomus  graptae.     A  single  specimen  only  emerges  from  an 

egg- 
Desiderata.  The  complete  life  history  of  this  butterfly  needs  careful 
working  out.  The  story  as  given  here  is  dependent  almost  wholly  upon 
observing  the  times  of  appearance  and  condition  of  butterflies  throughout 
the  season  in  many  difl'creut  places.  Its  apparition  in  fresh  condition  at 
two  different  periods  of  the  year,  at  least  in  southern  New  England,  is  un- 
questionable, but  the  behavior  of  caterpillars  obtained  from  the  earliest  and 
latest  eggs  of  the  first  brood  under  perfectly  natural  conditions  should  be 
carefully  observed  and  the  dates  of  eclosion  of  the  resulting  butterflies 
compared  with  the  occurrence  of  the  butterfly  out  of  doors,  in  order  to 
determine  to  how  great  an  extent  the  insect  is  single  or  double  bi-ooded  in 
different  places.  So,  too,  the  caterpillar  hatched  from  eggs  laid  by  butter- 
flies of  the  second  brood  should  be  followed  to  see  in  what  condition  the 
progeny  of  this  brood  passes  the  winter.  Much  more  might  be  written  of 
the  habits  of  both  caterpillar  and  butterfly,  and  careful  observation  of  the 
comparative  histories  of  the  butterflies  of  the  far  north,  peculiar  for  their 
small  size  and  dark  appearance,  with  those  further  south  should  be  made, 
in  order  to  determine  whether  or  not  two  species  are  here  confounded.  Is 
there  any  seasonal  dimorphism  in  this  insect  ? 

LIST   OF  ILLUSTRATIONS.— LIMOOHOBES  TAUMAS. 


General. 

Imago. 

PI.  32,  fig.  3.    Distriljution  in  North  America. 

PI.  10,  fig.  17.    Male,  both  surfaces. 

Egg. 

21.    Female,  upper  surface. 

PI.  66,  fig.  29.    Outline. 

13 :  16.    Male,  both  surfaces  in  black. 

Caterpillar. 

13 :  16.    Male  abdominal  appendages. 

PI.  77,  fig.  27.    Caterpillar  in  fourth  stage. 

42 :  18.    Neuratiou. 

35.    Mature  caterpillar. 

43:  7.    Discal  stigmaof  fore  wing  of  msile. 

80:  60-62.  Front  views  of  head,  stages  ii-iv. 

49 :  4.    Scales  of  the  discal  stigma. 

86 :  53.    Dermal  appendage,  stage  i. 

60 :  5.    Side  view  of  head  and  appendages 

Chrysalis. 

enlarged,  with  details  of  the  structure  of 

PI.  So,  fig.  44.    Chrysalis. 

the  legs. 
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LIMOCHORES  PONTIAC— The  black  dash. 

[Green  margined  skipper  (Maynard).] 

Hesperia  pontiac  Edw.,   Proc.    ent.    soc.  Philad.,  ii:  17,   pi.  5,  fig.  5,  2  figs.  (1863); — 

Philad.,  ii:  17-18  (1863);  pi.  11,  fig.  5  (1864).  Park.,  Can.  ent.,  iii :  51-52  (1871). 

Pamphila  pontiac  Kirh.,  Syn.  cat.  diurn.  Hedone  orono  Scudd.,    Syst.    rev.    Amer. 

Lep.,  600  (1871) ;— Edw.,  Cat.  Lep.  Amer.,  52  butt.,  58  (1872). 

(1877); — French,  Butt.  east.  U.  S.,  335-337  Isoteinon  orono    Hew.,   Cat.  coll.  diurn. 

(188G);— Mayn.,  Butt,  N.  Engl.,  59,  pi.  7,  figs.  Lep.,  228  (1879). 
91,  91a,  omitted  from  expl.  pi.  (1886).  Figured  also  by  Glover,  III.  N.  A.  Lep.,  pi. 

Limochores    pontiac    Scudd.,    Can.  ent.,  I,  tig.  2,  ined. 
xix:  45  (1887).  [Not  Hesperia  conspicua  Scudd.,  1868;    nor 

Hesperia  conspicua  Edw.,  Proc.  ent.  soc.  Atrytone  conspicua  Scudd.,  1872.] 

Tbis  said,  he  whisk'd  his  party-colour'd  wings. 
And  down  to  earth  he  comes,  more  swift  than  thought. 
Raleigh.— .4)1  Heroical  Foem. 

Imago  (17  : 2,  5).  Head  covered  profusely  with  saffron  yellow  hairs  and  scales, 
supplanted  largely  by  brown  hairs  between  and  a  little  behind  the  antennae,  and 
sprinkled  sparsely  throughout  with  shorter  blackish  hairs ;  the  arching  tuft  of  hairs 
outside  of  the  antennae  composed  above  of  shorter  yellow  hairs,  below  of  longer 
black  hairs,  the  longest  scarcely  extending  more  than  one-sixth  way  around  the  eye. 
Basal  half  of  palpi  pale,  scarcely  yellowish  white,  beyond  deepening  first  into  lemon, 
afterwards  into  saffron  yellow,  with  a  few  intermingled  black  scales  both  above  and 
below  ;  terminal  joint  saffron  below,  Ijlackish  atjove.  Antennae  orange  tawny,  duller 
toward  the  b.ase,  paler  beneath  than  above,  interrupted  distinctly  at  the  tips  of  the 
joints  with  blackish  patches,  fading  out  on  the  club  aud  which  are  wanting  beneath 
posteriorly;  above  anteriorly  they  are  often  lengthened  so  as  to  reach  the  base  of  the 
joints;  apical  half  of  the  club  posteriorly  purplish  black,  the  crook  dusky  castaneous, 
often  obscured  with  blackish  toward  the  base,  especially  behind. 

Thorax  covered  above  on  the  anterior  half  with  mingled  tawny  and  greenish  yellow 
hairs  and  scales,  behind  with  grayish  green,  silky  hairs;  beneath  with  smoky  brown 
scales  covered  and  concealed  by  pale  greenish  yellow  hairs  with  a  few  intermingled 
black  hairs.  Legs  tawny  buff,  much  paler  interiorly,  upon  the  outer  side  of  the 
femora  dark  chocolate  brown,  and  streaks  or  blotches  of  the  same  upon  the  upper  sur- 
face of  the  tibiae,  at  the  extreme  base  and  often  near  the  tip;  the  upper  surface  of  the 
tarsi  grows  a  little  dusky  toward  the  tip.  Spurs  clay  yellow,  naked  and  reddish  browo 
at  the  tip;  spines  pale  reddish  luteous,  deepening  a  little  toward  the  tip  of  the  tarsi; 
claws  dark  castaneous ;  paronychia  fuliginous. 

Wings  above  blackish,  slightly  glistening  brown.  Fore  wings  either  flecked  with  a 
few  dull  tawny  scales  upon  the  basal  fourth  of  the  wing,  often  extending  further 
outward  along  the  costal  and  inner  borders,  but  especially  along  the  latter;  and 
marked  by  a  sinuous  series  of  rather  small,  a  little  inequal,  pale  yellow  spots  slightly 
tinged  with  tawny,  traversing  the  middle  of  the  outer  two-thirds  of  the  wing  sub- 
parallel  to  the  outer  border;  the  upper  three  are  similar,  the  uppermost  slenderest  and 
occasionally  absent,  long  aud  narrow,  about  as  long  as  the  breadth  of  the  upper 
median  interspace,  diverging  very  slightly  from  each  other  like  the  rays  of  a  fan  and 
occupying  the  third,  fourth  and  fifth  superior  subcostal  interspaces,  their  interior  ex- 
tremities lying  in  a  line  nearly  or  quite  at  right  angles  to  the  costal  border  at  the 
middle  of  its  outer  two-thirds  or  a  little  beyond  that ;  the  two  interspaces  below  are 
occasionally  immaculate,  or,  much  smaller,  irregular,  squarish  spots  are  found  below 
the  outer  extremity  of  the  upper  spots,  the  lower  the  innermost;  the  median  inter- 
spaces have  larger  spots  in  the  same  line  with  the  two  smaller  ones,  or  nearly  in  a  line 
from  the  apex  of  the  wing  to  the  middle  of  the  inner  border;  their  inner  borders  are 


P.\.MPHILLDI :   LIMOCIIORES   PONTIAC.  1733 

convex  and  their  outer  concave ;  they  are  as  broad  as  the  interspace  and  longer  than 
broad ;  in  the  same  line,  but  below  the  outer  edge  of  tlie  median  spots,  more  illy  de- 
fined, small,  triangular  spots  occur  in  the  upper  and  lower  halves  of  the  interspace 
below,  the  upper  often  obsolete  and  both  more  tinged  with  tawny  than  the  other  spots 
(  ?  )  ;  or,  the  basal  two-thirds  of  tlie  wing,  marked  by  the  same  limitations  as  the 
outer  edges  of  the  spots  in  the  female,  is  copper-tawny,  excepting,  of  course,  the  sexual 
dash,  and  excepting  also  the  nervures  above  tiie  middle  median  nervule,  the  upper 
interspace  beyond  the  cell,  the  costal  edge,  and  occasionally  also  the  whole  costal 
border  to  the  subcostal  nervure,  excepting  the  spots,  wliich  would  then  wholly  corres- 
pond, save  in  depth  of  color,  to  the  upper  subcostal  spots  of  the  female;  all  tliese  are 
of  the  color  of  the  outer  margin ;  Ijut  the  upper  interspace  beyond  the  cell  is  some- 
times flecked  with  tawny,  especially  outwardly  and  sometimes  the  upper  half  of  the 
interspace  below  is  also  blackish ;  tlie  extreme  base  of  the  wing  is  much  begrimed 
with  dusky  scales  so  as  to  leave  it  but  little  tawnier  than  in  the  other  sex ;  the  sexual 
dash  (43:10)  is  velvety  black  and  consists  of  two  oval  patches,  each  a  little  more 
than  twice  as  long  as  broad,  almost  in  continuity,  but  the  innermost  sliglitly  lower 
than  the  other,  extending  from  the  final  divarication  of  tlie  median  nervure  to  the 
middle  of  the  basal  two-thirds  of  the  submediau  nervure  (S)-  Basal  third  of  fringe 
blackish,  beyond  pale  dusky,  often  tinged  slightly  with  tawny.  Hi7ul  wings  of  tlie 
same  color  as  the  fore  wings,  the  lower  half  of  the  wing,  excepting  the  basal  third, 
covered  with  rather  profuse  greenish  tawny  hairs,  a  little  duller  in  the  female  than  in 
the  male;  either  furnished  with  a  transverse  series  of  three  or  four  pale  tawny  longi- 
tudinal dashes  in  the  middle  of  the  subcostal  and  median  interspaces,  those  in  the 
interspaces  beyond  the  cell  twice  as  long  as  the  others  and  approximate,  the  outer 
limit  of  all  forming  a  regular  curving  line  subparallel  to  the  outer  border  at  a  little 
beyoud  the  middle  of  the  outer  two-thirds  of  the  wing  (  ?  )  ;  or,  these  same  spots  are 
present,  but  nearly  or  quite  as  bright  tawny  as  the  brigliter  parts  of  tlie  fore  wing, 
and  bleuded  into  an  area  cut  only  by  the  dusky  nervures,  and  tliose  of  the  interspaces 
beyond  the  cell  often  completely  united;  sometimes,  however,  the  wing  is  almost 
wholly  Immaculate  ($)■  Fringe,  as  in  the  fore  wing,  but  more  often  tinged  with 
tawny. 

Beneath  :  Fore  wings  blackish  fuliginous,  the  costal  Ijorder  and  whole  apex  heavily 
flecked  with  cinnamoneous  tawny,  the  patch  extending  down  the  outer  border,  narrow- 
ing as  it  goes,  to  the  tip  of  the  lower  median  nervule;  the  spots  of  the  upper  surface 
of  the  female  are  repeated  in  both  sexes  beneath,  and  the  nervules  in  the  outer  third 
of  the  wing,  especially  below,  are  often  flecked  lightly  witli  pale  ochreous  scales;  in 
the  male  the  reverse  of  the  sexual  dash  is  black,  rather  than  fuliginous.  Fringe  black- 
ish at  the  base,  beyond  dusky,  but  below  the  lowest  median  nervule  pale,  often  tinged 
with  tawny.  Sind  wings  cinnamoneous  tawny,  more  or  less  obscured  by  dusky,  upon 
which  the  spots  of  the  upper  surface  of  the  female  appear  in  both  sexes  as  dull  tawny 
with  obscure  outlines ;  the  united  spots  of  the  interspaces  beyond  the  cell  often  extend 
vaguely  toward  the  base  and  the  medio-submedian  interspace  is  often  sufi'used  from 
base  to  border  with  a  similar,  though  not  so  distinct  a  tinge,  making  two  broad  rays 
of  tawny  along  the  wing ;  the  veins  are  generally  flecked  with  pale  bufl'  scales.  Fringe 
blackish  on  the  basal  third,  Ijeyond  obscure  tawny,  clearer  next  the  inner  margin. 

Abdomen  blackish  brown  above,  overlaid  at  base  by  grayish  green  hairs ;  lower  part 
of  the  sides  tawny,  merging  into  lemon  yellow  beneath.  Appendages  of  the  male 
(37:30)  with  the  upper  organ  not  so  long  as  the  clasps,  the  hook,  as  seen  from 
above,  equal  throughout,  the  tips  slender,  cylindrical,  separated  by  twice  their 
own  diameter,  straight;  lateral  arms  free  only  from  the  base  of  the  separated  tips  of 
the  hooks  and  then  forming  a  common,  depressed,  straight  or  slightly  twisted  blade, 
extending  beyond  the  hook  and  split  down  the  middle.  Clasps  much  more  than  twice 
as  long  as  broad,  of  nearly  equal  width  throughout,  but  with  a  deep  pre-mesial  oblique 
slit,  just  beyond  which  the  upper  edge  is  distinctly  lobed  and  incurved ;  apex  angu- 
late  but  barely  pointed  above. 
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MALES.                       1 

FEMALES. 

Measurements  iu  millimetres. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

17.2 
7.6 
8.2 
5.25 

Largest . 

1-1.75 
6.75 
7.75 
4.75 

15.4 
7. 
8.1 
5. 

17.5 
8.35 
9.4 
6.35 

15.75 

7.4 

8. 

5.2 

18.2 

antpiinjie 

7  8 

hind  tibiae  ami  tarsi 

fore  tibiae  and  tarsi.... 

9. 
5.5 

Described  from  103  ,  11 9  . 

Accessory  sexual  peculiarities.  The  discal  stigma  of  the  male  has  been  described 
under  the  wiiiirs;  the  scales  contained  in  it  consist  of  slender  and  equal  jointed  threads 
(50 :  4  b)  in  the  heart  of  the  stigma;  at  the  extreme  base  of  the  stigma  a  collection  of 
rods  or  narrow  scales  of  two  forms,  some(4  a)long  and  slender  with  rounded  apex,  and 
tolerably  broad  throughout,  narro\ving  very  slightly  toward  the  base,  others  much 
slenderer,  more  rod-like  scales  (4  h),  abruptly  truncate  at  tip,  very  slender  and  scarcely 
enlarged  from  base  to  apex ;  some  exceedingly  long  and  slender  spatulate  hairs  are 
found,  with  long  oval  spatulae,  some  near  the  base  of  the  stigma  (4  c),  others  at  the 
extreme  tip  (4  f ) ;  above  the  apical  member  of  the  stigma  is  found  a  cluster  of  two- 
pronged  rods  (4  g) ,  while  in  the  field  below  the  stigma  in  the  median  interspace  are 
some  toothed  scales  (4d,  e),the  teeth  well  rounded  and  irregular,  the  scales  them- 
selves of  varying  form  but  always  broad. 


Distribution  (32:4).  So  far  as  yet  known,  this  butterfly  is  confined 
to  the  Alleghanian  fauna,  but  it  has  been  found  at  widely  separated  locali- 
ties ;  passing  from  west  eastward  these  are:  Nebraska  (Edwards), 
Grinncll,  Iowa  (Parker),  Wisconsin  (Hoy),  Lansing,  Mich.  (Edwards), 
Hudson  City,  N.  J.  (Lintner),  and  another  locality,  probably  in  New 
Jersey  (Merrill).  According  to  a  determination  of  Strecker  it  has  been 
taken  in  Montreal  by  Caulfield ;  and  Strecker  gives  also  Minnesota, 
Indiana  and  Ohio.  I  have  specimens  also  from  Illinois  and  from  Brooklyn, 
N.  Y. 

In  New  England  it  has  only  been  reported  from  the  vicinity  of  Boston, 
where  it  has  been  taken  in  Cambridge  and  Jamaica  Plain  by  Morrison,  and 
in  Maiden  and  Wollaston  by  F.  H.  Sprague. 

Life  history.  The  only  clue  to  the  life  history  of  this  insect  is  furnished 
by  the  memoranda  taken  by  Messrs.  Morrison  and  Sprague  of  their  cap- 
tures about  Boston.  The  butterfly  has  only  been  taken  in  July,  at  least  as 
early  as  the  10th  and  as  late  as  the  27th  ;  one  year,  on  the  10th,  Mr. 
Sprague  took  twelve  males  and  one  female,  all  new  ;  on  the  12th  he  found 
the  male  very  common  and  took  three  or  four  females,  and  both  male  and 
female  were  common  and  good  on  the  17th  ;  specimens  taken  on  the  27th 
were  rubbed.  In  Iowa,  Professor  Parker  found  them  in  great  abundance 
in  18(S4,  whereas  in  former  years  they  were  very  rare. 

Desiderata.  Tlie  poverty  of  the  above  account  sufficiently  shows  that 
no  facts,  even  the  merest  records  of  capture  with  sex  and  condition,  can 
fail  of  adding  to  our  knowledge  of  this  modest  looking  butterfly  ;  of  the 
early  stages  we  know  nothing.  Its  western  distribution  is  very  likely 
much  greater  than  indicated  on  the  map. 
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LIST  OF  ILLVHTRATIONS.-LlMOCUOIiES  PONTIAC. 

(leittntl.  I'l.  17,  liK.  fl.    Miilc,l)olli  .surfiu-c». 
PI.  32,  llg.  4.     Distribution  ill  North  Aiiiericii.  .'iTiSO.     Miili' iiIkIoiiiIiiiiI  iipiu-iijiigcs. 

Iin'KJo.  4a :  10.    Hi.scnl  sli),-iiin  of  fore  wliiB  of  male. 

Pl.lT.flg.  2.     Feinalo,  half  ..f  ii|>|HTsiirf,ii-^.  50:4.    .Scalesof  tlic  ili«oal  stlgiiia. 

EIPIIYES   SCUDDER. 

Euphyes*  SoiuUl.,  Syst.  rev.  Amor.  I)iitl.,  W       Ilpsporia  purs  yViictorum. 
<1S72).  I'aiiipliila  pars  Aiictoriim. 

Type.—IIesperia  metacomet  Harr. 

Happy  insect  what  c-aii  l><> 
In  happiness  coinpaieil  to  Thee? 
Fell  Willi  noiirislinient  ilivine. 
The  ilewy  inoriiin^''s  ;_'entle  winel 
Nature  wails  upon  tliiM-  still, 
Anil  thy  veidant  eup  iloes  Mil; 
'Tis  tilleil  wherever  thou  dost  tread. 
Nature's  self  thy  Ganymede. 

Ajjacreon.— ( Ooicley's  Translation.) 

Imago  (60:7).  Heail  large,  heavily  clothed  with  pretty  short  hairs,  arranged  in 
large,  transverse  masses;  just  outside  the  antennae,  a  small,  scarcely  spreading,  ap- 
pressed  buuch  of  arcuate  bristles,  passing  about  oue-tlfth  way  around  the  eyes.  Front 
protuberant  and  tumid,  wholly  and  especially  just  below  the  middle,  but  not  greatly, 
surpassing  the  front  of  the  eyes ;  from  two  and  a  half  to  three  times  as  broad  as  long, 
the  front  border  very  broadly  rounded,  the  middle  half  almost  straight,  delicately 
margined  and  in  the  middle  slightly  and  roundly  elevated,  separated  from  the  vertex 
by  a  slightly  impressed,  straight  or  scarcely  curved  line  connecting  the  middle  of  the  an- 
tennae. Vertex  but  slightly  tumid,  scarcely  and  about  cf|ually  raised  above  tlie  level 
of  the  eyes,  transversely  flat  or  very  nearly  so,  longitudinally  and  regularly  rounded, 
separated  from  the  occiput,  which  is  a  little  sulcate  in  the  middle  longitudinally,  by  a 
gently  impressed,  brace-shaped  sulcation.  Eyes  large,  pretty  full,  nearly  circular,  naked. 
Antennae  inserted  with  the  middle  of  their  posterior  half  in  the  middle  of  the  summit, 
separated  from  each  other  by  nearly  three  times  the  diameter  of  their  basal  joints,  the 
whole  antenna  as  long  as  the  abdomen  (in  the  ^  sometimes  a  little  shorter  than  the 
abdomen),  composed  of  from  thirty-live  to  thirty-nine  joints,  of  which  from  seventeen 
to  twenty-one,  usually  nineteen,  form  the  club,  which  is  slightly  more  than  half  as  long 
as  the  stalk  ;  the  crook  excluded,  about  four  times  as  long  as  liroad,  rather  slender  oval, 
increasing  in  size  very  gradually  at  the  base,  largest  a  little  l)eyond  the  middle,  taper- 
ing more  rapidly  and  rounded  ofl'  at  the  tip:  the  crook  composed  of  from  four  to  six 
joints  in  the  ?  ,  of  seven  to  eight  in  the  <J ,  always  of  two  or  three  more  in  the  ^  than 
in  the  $  ,  and  coiTespondingly  slenderer  in  the  former;  in  both  tapering  regularly  to  a 
delicate  point,  in  the  ,J  about  three  times  as  long  as  broad,  and  fully  as  long  as  the 
breadth  of  the  club;  in  the  $  from  two  to  two  and  a  half  times  longer  than  broad, 
and  scarcely  as  long  as  the  breadth  of  the  club;  middle  joints  of  the  stalk  three  times 
as  long  as  broad,  the  third  from  the  base  of  antennae  scarcely  four  times  as  long  as 
broad.  Palpi  pretty  stout,  nearly  one  and  a  half  times  longer  than  the  diameter  of  the 
eye,  heavily  clothed  with  a  large  mass  of  partially  erect  scales,  beyond  which  fully 
half  of  the  terminal  joint,  covered  only  with  recumbent  scales,  projects;  basal  joint 
biillate,  subpyrifonu,  largest  at  the  tip,  as  long  as  broad ;  middle  joint  large,  buUate, 
obovate,  largest  at  distal  extremity,  but  almost  equally  rounded  at  either  end,  slightly 
arcuate,  as  broad  as  the  basal  joint  and  fully  twice  as  long  as  broad ;  the  apical  joint 
seated  on  the  middle  of  the  tip  of  the  second  joint,  straight,  cylindrical  or  subconical, 
slender,  from  three  to  five  times  as  long  as  broad,  and  slightly  shorter  than  the 
breadth  of  the  middle  joint. 

*  fw^vn's,  the  comely  one. 
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Prothoracic  lobes  rathersmall ,  appressed,  laminate,  subtriangular,  the  inner  and  lower 
sides  nearly  straight,  the  upper  outer  arcuate,  less  than  half  as  long  again  as  high  and 
not  so  long  as  tlie  shorter  diameter  of  the  eye.  Patagia  not  very  large,  about  four- 
fifths  as  long  as  the  breadtli  of  the  head,  the  posterior  lobe  half  as  broad  and  not  half 
as  long  again  as  the  base,  straight  or  slightly  curved,  nearly  equal,  broadly  rounded  at 
the  tip,  nearly  four  times  as  long  as  broad. 

Fore  wing  (42 :  17)  somewhat  less  than  twice  as  long  as  broad,  the  lower  outer 
angle  falling  distinctly  outside  the  middle  of  the  costal  margin ;  the  latter  straight  or 
scarcely  convex;  the  outer  margin  gently  and  regularly  convex,  sliglitly  bent  in  the 
middle  in  some  instances ;  the  inner  margin  scarcely  concave.  Costal  uervure  ter- 
minating at  a  little  before  the  apical  third  of  the  costal  margin ;  subcostal  nervure 
moderately  close  to  the  costal  margin,  the  second  nervule  arising  a  little  lief  ore  the 
middle  of  the  wing;  cell  two-tliirds  as  long  as  the  wing,  very  slender,  subequal  in  the 
apical  two-thirds;  Urst  median  nervule  arising  at  a  little  more  than  half  way  from  the 
base  to  the  origin  of  the  second  branch,  the  latter  a  little  below  the  base  of  the  second 
subcostal  nervule;  internal  nervure  straight,  short. 

Hind  wing  somewhat  longer  than  broad ;  the  lower  distinctly  longer  than  the  upper 
half  in  the  male,  equal  in  the  female;  the  costal  margin  is  straight  beyond  the  strong 
basal  lolie;  the  outer  margin  well  rounded  and  full,  with  the  sexual  differences  noted; 
anal  angle  well  rounded ;  cell  excessively  short.  The  flrst  median  nervule  originating 
at  but  a  slight  distance  before  the  second  and  at  about  an  equal  distance  further  from 
the  base  than  the  subcostal  fork. 

Discal  stigma  of  male  closely  resembling  that  of  Liraochores ;  the  scales  contained  in 
the  stigma  consist  of  stiff  joiuted  threads,  two-pronged  and  single-pronged  rods  of 
varying  thicknesses  at  the  base  of  the  stigma,  and  long  and  slender  androconia  of 
various  forms,  toward  the  apex  of  the  stigma,  generally  larger  at  the  apex  than  at  the 
base,  and  always  toleraljly  well  rounded  at  this  point,  but  sometimes  equal  throughout. 

Legs  2, 3,  1.  Femora  clothed  beneath  with  a  rather  thick  fringe  of  hairs,  on  all  but  the 
fore  legs  decreasing  greatly  in  length  from  the  base  toward  the  tip ;  hind  tibiae  furnished 
above  with  a  very  thin  fringe  of  long  hairs.  Femora  2,  1,3;  tibiae  2,  3,  1;  tarsi  3,2,  1. 
Fore  and  hind  femora  fully  two-thirds  the  length  of  the  middle  femora ;  fore  tibiae 
two-thirds  the  length  of  the  fore  femora,  half  the  length  of  the  middle  and  hind  femora. 
Leaf -like  appendage  of  the  fore  tibiae  long  and  slender,  tapering  on  the  outer  half  to 
a  point  and  at  the  same  time  curved ;  attached  to  the  middle  of  the  outer  four-fifths  of 
the  joint,  it  surpasses  its  tip  and  is  fully  five  times  as  long  as  broad ;  other  tibiae  armed 
at  tip  with  a  pair  of  very  long  and  slender  unequal  spurs,  the  hind  tibiae  with  a  sec- 
ondary exactly  similar  pair  in  the  middle  of  the  outer  two-thirds  of  the  joint;  both 
middle  and  hind  tiljiae  with  lateral  rows  of  distant,  rather  long  spines.  Tarsal  joints 
1,  2,  3,  4,  0  except  on  fore  legs  wliere  they  are  1,  2,  3,  5,  4,  the  terminal  scarcely  longer 
than  the  antepenultimate  joint;  fore  tarsi  as  long  as  the  middle  femora,  two-thirds  as 
long  as  the  hind  tarsi  which  are  scarcely  longer  than  the  middle  tarsi ;  all  furnished 
with  a  triple  row  of  very  delicate  spines,  the  apical  ones  of  each  joint  but  little  longer 
than  the  others;  basal  joint  as  long  as  the  others  combined,  excepting  in  the  middle 
and  hind  legs  of  E.  verna,  where  it  is  equal  only  to  the  second,  third  and  fourth  com- 
bined ;  second  about  half  as  long  as  the  basal  joint.  Claws  small,  compressed,  taper- 
ing, strongly  arcuate,  especially  near  the  middle;  pad  pretty  large;  paronychia  bifid, 
the  upper  lobe  compressed,  laminate,  slightly  falcate,  reaching  the  tip  of  the  claw  and 
considerably  longer  than  broad ;  the  lower  slender,  thread-like,  half  as  long  as  the 
claw. 

Abdominal  appendages:  Upper  organ  not  very  large,  very  slender,  abruptly  arched, 
the  hook  connate  at  base,  the  extremities  widely  separated  and  therefore  as  a  whole 
not  tapering,  upcurved  a  little  at  the  tip ;  lateral  amis  forming  an  inferior,  straight 
and  liorizontal  lamina,  sometimes  bifid,  well  separated  from  the  hook.  Clasps  very 
large  and  broad,  pretty  strongly  convex,  as  long  as  the  upper  organ,  the  apical  portion 
with  an  extensive  posterior  extension  as  well  as  an  upper  triangular  lamina. 

Mature  caterpillar.     Head  smaller  than  any  of  the  body  segments  excepting  the 
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first  and  last.  Body  plump,  smooth,  scarcely  at  all  inoniliform,  largest  in  the  middle, 
tapering  forward  on  the  very  extensible  ttioracic  segments,  and  backward  from  the 
middle  of  the  sixth  abdominal  segment;  terminal  segment  considerably  depressed, 
well  rounded,  its  edge  furnished  with  a  single  close  fringe  of  short  hairs;  all  the 
segments  full  beneath,  so  as  to  present  little  difference  between  those  furnished  and 
those  not  furnished  with  prolegs.  First  thoracic  .segment  witli  a  very  narrow  dorsal 
shield  in  the  middle,  no  broader  than  the  legs,  continuous,  tapering  below  and  not 
attaining  the  spiracles.  Body  covered  profusely  with  niiiuite,  short,  tapering  hairs 
arising  from  minute  wartlets.  Spiracles  small,  with  a  raised  rim,  obovate,  twice  as 
broad  as  long.  Prolegs  exceedingly  short.  Legs  short,  equal.  Body  highest  at 
about  the  fifth  abdominal  segment,  pretty  well  arched,  of  equal  width  when  contracted 
excepting  the  first  thoracic  and  last  abdominal  segment. 

This  genus,  moderately  rich  in  species,  is  peculiar  to  North  America 
and  extends  across  the  continent  south  of  Lat.  45°  as  far  as  Cuba,  where 
one  species  occurs.  Two  are  found  in  New  England,  both  only  in  the 
southern  portion. 

The  butterflies  are  of  small  size  and  the  males  provided  with  a  linear 
discal  streak  on  the  fore  wings.  They  are  dark  brown,  generally  almost 
wholly  devoid  of  markings,  but  sometimes  with  a  few  pale  or  semi-vitreous 
spots  across  the  middle  of  the  fore  wings  and  an  obscure,  transverse,  pale 
streak  on  the  under  surface  of  the  fore  wings. 

Very  little  is  known  of  their  history  or  of  then-  early  stages.  They  are 
single  brooded,  flying  in  July.  The  caterpillars  much  resemble  those  of 
Atrytone,  but  are  liveher  in  color  with  a  slender  black  thoracic  shield,  set 
off  by  the  pallid  front  of  the  first  thoracic  segment. 


EXCURSUS  LXXIII.—HOW  BUTTERFLIES  SUCK. 

"Schmetterling 

Kleines  Diug 

Sage,  wovon  lebst  Du, 

Dass  Du  nur  in  Liifteu  sohwebst?" 
"Blumeuduft,  Sonueuschein, 

Das  sind  die  Nahrung  mein." 

Der  Knabe  wollt'  ihn  fangeu, 
Da  bat  er  mit  Zitteru  und'Bangen: 
"Lieber  Knabe,  thu'  es  nicht, 
Lass  mich  spielen  im  Sonuenlicht. 
Eh'  vergeht  das  Morgenroth, 
Lieg  ich  doch  schon  kalt  und  todt." 

Hey.— /uiafie  und  Schmetterling. 

In  the  caterpillar  we  find  on  either  side,  besides  the  biting  jaws,  a  pair 
of  appendages  of  simple  structure  called  the  maxillae  ;  they  are  seated  on 
a  common  hemispherical  prominence  and  look  like  supplementary  an- 
tennae, these  latter  organs  having  in  the  caterpillar  much  the  same  struc- 
ture ;  the  joints  of  the  maxillae  possess  only  the  power  of  withdrawal  and 
protrusion  ;  the  outer  and  larger  appendage  consists  of  several  joints  ;  the 
inner  of  only  a  single  joint,  which  becomes  enormously  developed  in  the 
butterfly  to  form  a  sucking  organ  of  curious  construction ;   while  the  outer 
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appendage  becomes  the  maxillary  palpus,  reduced  to  a  couple  of  niiiuite 
joints  or  even  less,  only  to  be  detected  by  the  most  careful  observer,  and 
jjhysialogically  null. 

As  this  sucking  mouth  is  one  of  tlie  most  characteristic  parts  of  the  per- 
fect butterfly,  we  Mill  examine  it  more  closely.  Although  almost  entirely 
concealed  when  coiled,  it  is  frequently  as  long  as  the  entire  body,  and  con- 
sists of  two  lateral  halves  united  down  the  middle  ;  each  half  is  composed 
of  an  immense  number  of  short,  transverse  rings,  which  are  convex  on  the 
outer  surface,  concave  on  the  inner  (87:  23)  ;  and  it  is  by  the  union  of 
these  inner  concavities  that  a  central  tube  is  formed.  The  lateral  rings 
are  also  partially  hollow,  and  have,  therefore,  been  supposed  by  some  to 
form  the  sucking  tube,  in  which  case  the  insect  might  be  said  to  have  two 
mouths,  for  there  would  be  two  entrances  to  the  oesophagus.  This,  how- 
ever, is  not  the  case,  the  interior  of  each  lateral  lialf  being  occupied  by 
muscles,  tracheae,  and  nerves  for  the  movement  of  the  organ.  The  rings 
of  which  it  is  composed  are  made  up  of  a  great  number  of  plates,  united 
by  the  more  yielding  part  of  the  cuticle,  allowing  of  great  freedom  of 
motion.  These  rings  throw  oft",  at  the  points  where  the  convex  and  con- 
cave sides  meet,  a  series  of  oblique,  curving  plates  or  hooks,  which,  when 
the  two  maxillae  are  brought  together,  interlace  in  the  most  complete  man- 
ner, to  form  a  perfectly  flexible  yet  impervious  tube.  The  outer  walls  of 
the  lateral  tubes  are  supplied  with  curious  papillae  of  greatly  varying 
shapes,  size,  and  abundance  in  different  groups,  but,  in  general,  more 
highly  organized  and  abundant  in  the  highest  family.  These  must 
probably  be  regarded  as  organs  of  taste.  Within  either  half  of  the  maxil- 
lae, oblique  muscles  exist  (87:  9),  serving  to  coil  the  whole  into  the  watch- 
spring-like  form  in  which  it  is  packed  away  when  at  rest. 

But  now  that  we  comprehend  the  structure  of  this  wonderful  piece  of 
mechanism,  and  can  appreciate  the  change  that  has  been  wrought  in  its 
development  from  an  utterly  simple,  almost  microscopic  joint,  do  we  un- 
derstand any  better  its  actual  use  in  extracting  honey  from  flowers  ?  Some 
have  thought  that  the  upward  flow  was  due  to  capillary  motion  ;  some  to 
the  action  of  the  so-called  sucking  stomach,  a  sac-like  expansion  of  the 
alimentary  canal  just  in  advance  of  the  true  stomach  ;  others  that  it  is 
forced  on  by  successive  undulations  and  contractions  of  the  tube  itself.  The 
investigations,  however,  of  one  of  our  own  naturalists  (who  has  more  re- 
cently distinguished  himself  in  tlic  construction  of  the  swiftest  yachts  in 
the  world)  has  lately  shown  the  existence  of  a  muscular  sac  within  the 
head  (87:  5)  at  the  origin  of  the  alimentary  tract,  furnished  with  a  valve  at 
its  front  extremity  where  it  opens  into  the  maxillary  canal.  AVhen  the 
radiating  muscles  running  from  the  walls  of  the  head  to  the  periphery  of 
this  sac  are  contracted  (87:3),  the  sac  is  opened,  and  into  the  vacuum 
thus  produced  the  fluids  into  which  the  maxillae  tips  are  plunged  ascend.  On 
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the  iTliixation  of  those  muscles  ami  the  squeezing  of  the  sac  by  the  muscles 
which  encircle  it,  the  fluids,  prevented  by  the  valve  from  retreating  the 
way  they  came,  arc  forced  down  tlie  alimentary  canal. 
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Table  of  the  species  of  Euphyes,  based  on  the  imar/o. 

Upper  surface  of  wings  almost  completely  uniform,  devoid  of  markings  except  for  the  black 
discal  stigma  of  the  male  and  a  pale  point  or  two  beyond  the  centre  of  the  fore  wing  some- 
times found  in  the  female ;  extremity  of  upper  organ  of  male  alxlominal  ap|)cndages  broadly 
cleft  on  upper  aspect  to  more  than  its  width,  the  cleft  U-shaped ;  tip  of  clasps  produced  to  a 
sharp  angulation metacomet. 

Upper  surface  of  wings  with  a  transverse  series  of  conspicuous  vitreous  markings  in  both 
sexes ;  extremity  of  upper  organ  of  male  abdominal  appendages  broadly  cleft  on  upper  as- 
pect .at  about  half  its  width,  the  cleft  V-shaped ;  tip  of  clasps  well  rounded verna. 

EUPHYES  METACOMET.— The  dun  skipper. 

[Immaculate  skipper  (Scudder).] 

Hesperia metacomet  Harr.,  Ins.  inj.  veg.,  Hesperia  kiowah^sak.,  Proe.  entom.  soc. 

3d  ed.,  317(1862);— Morr.,Syu.Lep.N.Amer.,  Philad.,  vi :  1.50  (1866). 

Ill  (1S62).  Pamphila   kiowah    Streck.,     Cat.    Amer. 

Famphila  metacomet    ICirb.,    Syn.    catal.  Macrolep.,  171(1878). 

Lep.,  600  (1871);— French,  Rep.  ins.  111.,  vii:  ^iyiAj/es  jreeiacome?  Scudd.,  Syst.  rev.  Am. 

161  (1878) ;  Butt.    east.  U.  S.,  326-327  (1.S88) ;—  butt.,  39  (1872) ;  Butt.,  tigs.  76,  ISO  (1881). 

Fern.,  Butt.  Me.,  102-103  (1884);— JIayn., Butt.  9Hesperia?  resifis  Boisd.,  Ann.  soc.  ent. 

N.  Engl.,  64,  pi.  S,  figs.  103, 103  a,  b  (1886).  Fr.,  (2)  x: 317-318  (1852);— Morr.,  Syn.   Lep. 

Pamphila  rurea'EAw.,V\:oc.  nat.  sc,  1862,  N.  Amer.,  109  (1862). 
58  (1862). 

Hesperia     rurea    Edw.,    Trans.    Amer.  Figured  also  by  Glover,  111.  N.  A.  Lep.,  pi. 

entom.  soc,  i :  288  (1867).  23,  figs.  4, 5,  ined. 

Through  the  valley,  through  the  valley,  where  the  glittering  harebells  peep. 

Where  children  come  to  laugh  away  their  happy  summer  hours, 
To  chase  the  downy  butterfly,  or  crown  themselves  with  flowers. 

Eliza  Coovi.— Through  the  Waters. 

Imago  (10 :  29,  30).  Head  covered  above  with  rather  pale  but  dull  olivaceous  hairs, 
mingled  especially  in  the  ?  with  some  black  ones,  the  tuft  on  either  side  of  the  an- 
tennae black;  hairs  and  scales  encircling  all  the  eye,  but  the  front  pale  yellow  below, 
bright  yellow  above.  Palpi  pale  yellow,  almost  white  at  base,  beyond  deepening 
into  lemon  yellow,  while  above,  at  tip,  it  is  of  the  color  of  the  upper  surface  of  the 
liead,  sparsely  flecked  throughout  with  black  scales  and  provitled  rather  abundantly 
along  the  outer  and  especially  the  inner  edge  of  the  outer  surface  with  black  hairs, 
which  also  are  found  abundantly  above ;  inner  surface  dark  fuliginous;  terminal  joint 
blackish  brown,  in  front  excepting  at  tip  olivaceous.  Antennae  above  blackish,  be- 
neath rather  pale  orange,  interrupted  at  the  tip  of  the  joints,  especially  in  front,  with 
blackish,  the  apex  of  the  club  beneath  and  the  whole  of  the  crook  naked  and  dark 
castaneous,  the  last  joint  dusky.     Tongue  castaneous,  slightly  lighter  apically. 
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Thorax  covered  above  with  brownish  olivaceous  tawny  hairs,  on  the  prothoras  more 
like  the  upper  surface  of  the  head,  witli  many  intormiugled  black  scales;  beneath 
with  pale  lemon-gray  hairs.  Femora  dark  slate  brown,  the  upper  and  outer  surface 
flecked  or  wholly  covered  with  silvery  gray ;  tibiae  pale  slate  brown  externally, 
witliin  dusky  at  base,  beyond  pale  yellowish;  leaf-like  appendage  of  fore  tibiae  pale, 
glistening,  yellowish  brown;  tarsi  pale,  glistening  buff;  spurs  the  same,  tipped  with 
blackish  red;  spines  and  claws   reddish  luteous.      Pad  blackish. 

Wings  above  ricli  dark  brown,  the  fore  wings  occasionally  tinged  slightly,  especially 
toward  the  base  and  along  the  costal  border,  witli  ferrugineo-tawny  or  luteo-tawny  and 
the  hind  wings  often  furnished,  especially  on  the  lower  half  of  the  disc,  with  dull,  dark, 
olivaceo-tawny  hairs.  Both  wings  with  a  faint  darker  line  at  the  outer  margin.  Fore 
wings  ot  $  with  uo  other  markings  excepting  the  discal  stigma  (43:13)  which  is  incon- 
spicuous, nearly  straight,  composed  of  two  nearly  equal,  ovate,  black  edged,  blackish 
brown  patches,  rounded  basally,  pointed  apically,  the  outer  slightly  above  the  inner, 
scarcely  larger  and  parallel  to  it,  about  four  times  as  long  as  broad;  its  apex  scarcely 
reaches  the  last  divarication  of  tlie  median,  while  the  base  of  the  inner  is  followed 
above  by  a  minute  patch  of  velvety  black  compact  hairs,  touching  the  submedian  ner- 
vure  a  little  beyond  the  middle  of  its  basal  two-thirds ;  the  stigma  is  followed  in  the 
lower  median  and  medio-submedian  interspaces  Ijy  a  very  inconspicuous  area  of 
slightly  raised  ijrownish  scales  usually  tinged  with  tawny,  rather  wider  than  the 
stigma,  divided  into  two  confluent  patches  by  the  lower  median  nervule,  each  extend- 
ing furthest  toward  the  border  at  its  upper  onter  limit  on  the  nervule  above  it.  Fore 
wing  of  $  with  three  subcostal,  cloudy  whitish  spots  often  obsolete  or  obsolescent, 
seldom  distinct  enough  to  be  longitudinal,  arranged  at  right  angles  to  the  costal 
margin  scarcely  beyond  the  middle  of  its  outer  half ;  and  two  larger,  though  small  and 
usually  distinct,  white,  median  spots,  the  upper  round,  or  when  larger  subtriangular, 
close  to  the  base  of  the  upper  median  interspace,  the  lower  usually  transversely  cres- 
centic,  sometimes  transverse  and  straight  in  the  lower  median  interspace,  below  a 
point  midway  between  the  upper  spot  and  the  last  divarication  of  the  median  nervure ; 
the  two  spots  fall  in  a  line  drawn  from  the  apex  of  the  wing  to  the  middle  of  the 
inner  border;  in  rare  instances,  there  is  a  faint,  pale,  cloudy  streak  on  the  submedian 
nervure  below  the  lower  spot ;  and  the  outer  edges  of  the  subcostal  and  median  spots 
are  then  united  by  an  equally  indistinct,  arcuate  series  of  cloudy  spots,  its  convexity 
outward.  Fringe  of  both  wings  scarcely  paler  than  the  ground  color  of  the  wing, 
growing  paler  outwardly. 

Beneath  dark  brown,  not  so  rich  as  above,  the  apex  of  the  fore  wings  and  the  whole 
of  the  hind  wings  tinged  slightly  with  olivaceous  (^)  or  purplish  (  ?  ).  Fore  wings 
in  the  male  slightly  paled  in  the  median  interspaces  just  beyond  the  reverse  of  the 
discal  stigma ;  in  the  female  the  markings  of  the  upper  surface  are  repeated.  Fringe 
much  as  above.  Hind  wings  with  an  extra-mesial,  arcuate,  obscure,  very  narrow, 
pale  band,  parallel  to  the  outer  border,  in  the  middle  or  shortly  before  the  middle  of 
the  outer  two-thirds  of  the  wing  from  the  upper  subcostal  to  the  submedian  nervure ; 
it  is  composed  of  broken  spots,  often  nearly  imperceptible  in  the  $  ,  never  distinctly 
deflned,  even  in  the  $  .     Fringe  as  above. 

Abdomen  blackish  brown,  covered  above  at  base  with  dark  olivaceous  hairs,  on  the 
sides  with  very  dull,  olivaceo-tawny  scales,  beneath  grayish  with  mingled  whitish  and 
dusky  scales.  Male  appendages  (37 :  23)  having  the  upper  organ  with  the  centrum 
pretty  strongly  arched  on  the  horizontal  portion,  the  hook  three  times  longer  than 
broad,  similar  in  form  and  relation  to  those  of  L.  bimacula;  lateral  arms  forming  a 
single  equal  lamina,  connate  throughout,  rounded  at  the  tip,  appressed  to  the  hooks, 
somewhat  longer  than  they  and  slightly  upturned  at  the  apex.  Clasps  scarcely  more 
than  twice  as  long  as  broad,  the  upper  margin  with  a  rounded  basal  lobe,  but  scarcely 
any  sign  of  an  apical  one  excepting  a  transverse  incision  before  the  middle  of  the 
clasp ;  apex  produced  posteriorly  as  a  sabre-like  expansion,  finely  angled,  but  not  drawn 
to  a  point;  and  superiorly  as  a  large,  broad,  rounded,  incurved  lobe,  directed  slightly 
forward. 
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Measmcmcnts  in  millimetres. 

MALES.                        1 

FEMALES. 

Length  of  tongue,  12  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

14. 
6.75 

t. 

4.5 

14.5 
7.4 
8. 
4.S9 

16.5 

7.4 
8.6 
5. 

13.5 
6. 
6.5 
4. 

14.5 
6.25 
7.47 
4.5 

14.75 

nntonnae 

6  5 

hint!  tiliiac  ami  taisi. . 
fore  tibiae  ami  tarsi.  . 

7.35 
4.76 

Described  from  52  J  ,  68  9  • 

The  fera.ile  oi"  this  species,  which  much  resembles  that  of  several  of  our  rainphilidi 
besides  its  congener,  may  be  distinguished  from  most  of  them  by  the  purplish  tinge  of 
the  under  surface  of  the  hind  wings;  from  Thymelicus  aetna,  with  which  it  agrees  in 
this  respect,  by  the  lesser  breadth  of  the  vague  e.^tra-mesial  pale  Isand  on  the  same  sur- 
face; and  from  its  congener,  by  the  spot  in  the  lower  median  interspace  of  tlie  fore 
■wing  which  is  lierc  much  less  conspicuous. 

Accessory  sexual  peculiarities.  The  discal  stigma  of  the  male  has  been  de- 
scribed under  the  wing;  tlie  scales  contained  in  it  consist  of  jointed  tlireads  (51 :  4  d) 
iu  the  heart  of  the  stigma,  and  at  the  b.ase  of  the  stigma  are  found  not  only  some  very 
stout,  two-pronged  rods  (4  c)  but  also  some  exceedingly  slender  awl-shaped  rods  (4  b) , 
enlarging  very  slightly  and  gradually  at  the  apex.  In  the  vitreous  .spot  of  the  lower 
interspace  of  the  female  are  found  some  quadrate  scales  with  rounded  sides,  rather 
broader  than  long,  the  entire  margin  finely  striate  and  with  waved  reflections   (4  a). 

Egg  (66:32).  Entire  surface  covered  with  a  flue  tracery  of  exceedingly  delicate, 
raised  lines,  forming  polygonal  cells  which  are  higher  than  broad  above,  the  reverse 
and  subquadrate  below,  and  on  lower  half  of  sides  forming  wavy  pseudoribs  by  being 
subcontinuous ;  interspaces  punctate,  most  profusely  on  lower  half. 

I  am  not  quite  sure  that  this  figure  and  brief  description  belong  to  this  species. 


Distribution  (31 :  7) .  This  Alleghanian  species  has  a  wide  distribu- 
tion, especially  in  the  west,  extending  from  the  Atlantic  seaboard  to  the 
Rocky  Mountains,  where  it  was  found  long  ago  by  Reakirt  in  Colorado, 
has  since  been  found  in  the  same  state  by  Putnam,  Snow  and  Packard, 
and  comes  from  as  far  south  as  New  Mexico  (Snow)  and  as  far  north  as 
Montana  and  Dakota  (Morrison).  Its  western  distribution,  however,  is 
uncertain,  for,  occurring  as  it  does  upon  the  Pacific  coast  itself  in  northern 
California  and  southern  Oregon  (A.  Agassiz),  it  must  be  found  in  the 
interveninff  reffion  from  which  it  has  never  been  obtained.  East  of  the 
Rocky  ^Mountains  it  occur.s  as  far  north  as  Dakota,  Iowa,  where  it  is  a 
common  species  (Allen  and  others),  Wisconsin  (Hoy),  southern  Michi- 
gan, common  (Harrington),  Nepigon,  north  of  Lake  Superior  (Fletcher), 
London,  rare  (Saunders),  and  Sudbury,  Ont.  (Fletcher),  Ottawa,  rare 
(Billings,  Fletcher)  and  Montreal,  not  common  (Caulfield).  On  the 
south  it  extends  as  far  as  Virginia  (Mus.  Anicr.  Ent.  Soc.)  and  "West 
Virginia  (the  same)  in  the  east,  and  Dallas,  Texas  (Boll)  and  New 
Mexico  (Snow)  in  the  west. 

In  New  England  it  is  widely  spread,  altliough  it  has  been  taken  but 
rarely  in  the  northern  half, — at  Norway  (Smith),  Hallowell  (Miss  Wads- 
worth)  and  Portland,  Me.,  common  (Lyman),  and  Thornton,  N.  H. 
(Thaxter).  Still  it  is  not  uncommon  at  Walpole  (Smith)  Milford  (Whit- 
ney), and  even  at  Plymoutii,  N.  H.  (Scudder),  in  Massachusetts  is  found 
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even  in  such  elevated  places  as  Amherst  (Parker),  and  Mount  Tom  (Dim- 
mock)  ,  and  south  of  lat.  43°  is  found  everywhere,  always  rather  common 
and  sometimes,  as  in  Nantucket,  abundant. 

Life  history.  The  buttei-fly  is  single  brooded,  but  the  stage  in  which 
it  hibernates  is  uncertain.  It  generally  appears  on  the  wing  during  the 
very  last  da3^s  of  June,  occasionally  as  early  as  the  22d,  becomes  abun- 
dant in  early  July,  is  generally  rubbed — at  least  this  is  true  of  the  male — 
by  the  middle  of  July,  and  continues  in  scanty  numbers  until  tlie  middle, 
occasionally  as  late  as  the  third  week  of  August.  In  the  northern  part  of 
its  New  England  range,  hovv'ever,  fresh  specimens  of  both  sexes  are  often 
taken  at  the  middle  of  July  ;  and  Lyman  says  it  is  found  at  Portland,  ]Me., 
at  the  end  of  August. 

The  butterfly  frequents  fields  and  other  open  ground,  where  its  fondness 
for  flowers  renders  it  an  easy  prey  to  the  collector.  It  is  particularly 
attracted  by  the  flowers  of  mint,  fireweed  and  Indian  hemp. 

Desiderata.  Our  entire  ignorance  of  the  early  stages  of  this  trim  little 
butterfly  renders  the  above  account  of  its  history  exceedingly  meagre. 
Unfortunately  it  can  not  even  be  relieved  by  an  account  of  the  flight  and 
attitudes  of  the  butterfly  nor  by  any  sketch  of  its  parasites.  If  the  Cali- 
fornian  vestris  is  the  same  as  this,  we  are  very  ignorant  of  its  distribution, 
or  how  and  where  the  intervening  space  between  it  and  the  eastern  type  is 


bridged  over. 


LIfiT  OF  ILLUtSTRATlONS.—EUPHTES  METAOOMET. 


General. 
PI.  31,  fig.  7.    Distribution  in  North  America. 

E'jg- 

PI.  66,  fig.  32.    Outline. 

Imago. 
PI.  10,  fig.  29.    Female,  both  surfaces. 
30.    Male,  upper  surface. 


PI.  37,  fig.  23.    Male  abdominal  appendages. 
42 :  17.    Neuration. 
43 :  13.    Discal  stigma  of  fore  wing  of  male. 

51 : 4.    Scales  of  the  discal  stigma. 
60:  1.    Side  view  of  head  and  appendages 
enlarged,  with  details  of  the  structure  of 
the  legs. 


EUPHYES  VERNA.— The  little  glass-wing. 


[Spotted  brown  skipper  (Mayuard).] 


Famphila  verna  Edw.,  Proc.  acad.  n.at.  sc, 
Philad.,  1862,  57  (1862) ;— French,  Butt.  east. 
U.  S.,  324-325  (1886)  ;—Mayn.,  Butt.  N.  Engl., 
64-65,  pi.  8,  figs.  104,104  a  (1886). 


Ilesperia  verna  "Weid.,  Proc.  entom.  soc. 
Philad.,  ii:  540,  541(1864). 

Euphyes  verna  Scudd.,  Syst.  rev.  Am.  butt., 
59  (1872). 


It  grieves  the  bee  and  butterfly 
Because  they  strive  in  vain, 

To  hoard  the  scent  of  Uowers, 
Whose  honeyed  cups  they  drain. 

Stoddaud.— C/ii»cse  Songs. 

Imago  (  10 :  27,  33).  Head  covered  above  with  hairs  of  varying  shades  of  greenish 
yellow,  largely  mixed  with  blacli  ones;  below  with  whitish  scales,  tinged  faintly  with 
yellow  and  with  a  few  slender,  blackish  hairs ;  the  scales  extend  behind  the  eye,  be- 
coming yellowish  above  and  over  the  eye  greenish  yellow;  tuft  on  either  side  of  the 
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aiitPnnae  black,  ralpi  clull  whitish  at  base,  becoming  tiiigea  more  and  more  with  yel- 
lowi-ili  toward  the  tip,  os|),'c-ially  on  tin:  outside,  and  on  the  upper  lialf  of  the  front 
largely  supplanted  away  from  the  eiliies  by  blotches  ((f)  or  tieeks  (?)  ot  blackish 
fulisinous  scales;  down  the  outer  and  inner  ed^es  of  tlie  outer  side  a  scries  of  long, 
blackish  l)ristles.  increasintr  in  abundance  toward  the  tip;  viewed  from  above,  the 
palpi  are  clothed  as  the  upper  surface  of  the  head;  terminal  joint  blackish  brown. 
Antennae  very  dark  purplish  brown  above,  at  the  base  of  the  club  more  or  less  llecked 
with  yellowish  scales ;  beneatli  nacreous,  shadinsr  into  pale  orange  toward  the  brown 
and  where  raeetin;;  it  in  front  the  joints  are  orange  at  tiieir  base  and  blackish  at  their 
tips;  the  apical  three-flfths  of  the  under  surface  of  the  club  Is  blackish;  tlie  crook  is 
brownish  yellow,  darker  toward  the  club,  psiler  apically. 

Thorax  covered  above  witli  l)rownish  olivaceous  iiairs  and  dark  brown  scales,  the 
prothorax  similar  to  the  upper  surface  of  tlie  head  but  of  a  deeper  yellow  and  with 
many  black  scales  in  the  middle;  beneath,  the  thorax  is  covered  with  pale,  dirty  yellow 
hairs,  sometimes  tinged  witli  greenish  dusky;  femora  maroon  brown  in  a  median  band 
on  the  inner  side,  elsewhere  pale  orange ;  tibiae  yellow  flecked  with  brown  above  and 
on  the  inside;  leaf-like  appendage  of  fore  tibiae  pale,  glistening,  brownish  yellow; 
tarsi  brownish  yellow,  marked  rather  heavily  with  brownish  above,  especially  toward 
the  apices  of  the  joints;  spurs  yellov.dsh,  tipped  with  luteous  or  reddish  lutcous; 
spines  reddish  luteous;  claws  slightly  darker;  pad  dusky. 

Wings  above  rich  dark  brown;  inner  margin  of  tlie  fore  viiwjs  rather  scantily  pro- 
vided with  dull  olivaceous  hairs;  at  right  angles  to  the  costal  margin,  scarcely  beyond 
the  middle  of  its  outer  half,  a  subcostal  series  of  three  dull  wliitish  spots,  sometimes 
scarcely  tinged  with  yellowish,  each  about  half  as  long  again  as  broad;  besides  these, 
there  is  a  small,  triangular  spot  at  the  base  of  the  upper  median  interspace  and  in  the 
lower  median  interspace  a  pretty  large,  square  (  ? ) ,  or  oblique,  transverse,  rhomboidal 
( ,J )  spot  a  little  within  the  upper  median  one ;  there  is  rarely  a  minute  spot  at  the 
lower  edge  of  the  subcosto-median  interspace,  on  a  line  with  the  median  spots  and  not 
infrequently  a  more  yellowish,  often  faint,  small,  triangular  one  in  the  same  line  on 
the  submediau  nervure,  its  apex  toward  the  base  of  the  wing;  there  is  also  often  a 
small,  round  spot  (  ?),  or  longitudin.al  dash  {$)  sX  the  lower  edge  of  the  cell  a  little 
within  the  last  divarication  of  the  median  nervure.  Discal  stigma  of  male(43  :  17) 
formed  of  an  inconspicuous,  exceedingly  slender,  scarcely  bent  or  arcuate,  blacki.sh 
streak,  extending  from  the  last  divarication  of  the  median  to  the  middle  of  the  basal  four- 
flfths  of  the  submediau  nervure;  it  is  but  twice  the  breadth  of  the  antennal  stalk  but 
appears  wider  from  being  accompanied  on  either  side  by  a  narrow,  blackish  cloud. 
Outer  margin  edged  with  blackish  brown.  Fringe  considerably  paler  than  tlie  ground 
color,  infuscated  next  the  base.  Hind  xmnrja  rather  abundantly  provided  with  dull 
olivaceous  hairs,  especially  below  the  middle  of  the  cell,  but  not  reaching  the 
outer  border;  some  paler  yellowish,  obscure  flecks  are  occasionally  seen  in  an  arcuate 
series  in  the  middle  of  the  outer  two-thirds  of  the  wing,  between  the  upper  subcostal 
and  middle  median  uervules,  at  least  in  the  ? .  Outer  margin  and  fringe  as  in  the  fore 
wings. 

Beneath  dark  brown,  the  upper  half  of  the  fore  wings  and  the  whole  of  the  hind 
wings  tinged  with  ruddy  purplish.  Fore  wings  with  the  markings  of  the  upper  surface 
repeated,  and  below  the  lower  median  spot  more  or  less  flushed  with  pale;  outer  mar- 
gin edged  narrowly  with  blackish.  Fringe  much  as  above  but  tinged  sliglitly  with  the 
hue  of  the  under  surface.  Hind  vnngs  with  an  extra-mesial,  bout  series  of  small,  dull, 
pale  yellowish  spots,  rather  distinct  in  the  $ ,  scarcely  perceptible  in  the  $ ,  extend- 
ing from  the  middle  of  the  costo-subcostal  to  the  medio-submcdian  interspace,  the 
innermost  spot  just  below  the  middle  of  the  lowest  median  nervule;  the  series  is  bent 
at  the  lower  subcostal  nervule  and  the  spots  increase  in  size  away  from  it;  a  small, 
faint,  pale  spot  sometimes  occurs  near  the  tip  of  the  cell  of  the  ?.  Outer  border 
edged  narrowly  with  blackish ;  fringe  as  above. 

Abdomen  dark  brown,  sides  covered  with  olivaceous  hairs;  beneath  pale  yellow,  in- 
terrupted w  ith  dusky  at  the  base  of  the  joints.     Upper  organ  of  male  appendages 
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(37  :  35)  much  broader  than  in  metacomet,  with  the  ceutrum  gently  arched  in  its  hori- 
zontal portion,  the  liook  scarcely  more  than  twice  as  long  as  broad,  the  triangular 
depressed  tips  separated  from  each  other  by  a  V-shaped  excision  extending  less  than 
one-third  the  length  of  the  hook,  the  extremities  blunt.  Lateral  arms  connate  only  at 
their  base,  beyond  equal,  lying  beneath  and  widely  separated  from  the  hooks,  as  long 
as  they  and  parallel  to  them.  Clasps  about  two  and  one-half  times  longer  than  broad, 
nearly  equal  but  a  little  broader  at  the  apex  than  at  base,  the  apex  produced  pos- 
teriorly as  a  very  large,  well  rounded  lobe  as  broad  as  the  clasp  and  sujjeriorly  as  a 
broad,  triangular,  pointed  expansion,  a  little  incurved  at  the  tip,  overlaid  by  the  long 
and  narrow,  equal,  bluntly  pointed,  upward  and  a  little  backward  but  not  inward 
directed  expansion  two  or  three  times  as  long  as  broad. 


MALES. 

FEMALES. 

"Smallest. 

Average. 

Largest. 

Smallest. 

Average . 

Largest. 

14.25 
7.3 

7.5 
4.75 

15. 

7.S 
7.8 
■  5. 

15.75 
8. 

8.25 
5. 

14.5 
7.35 
7.25 
4.75 

15.5 

7.5 
7.5 
4.7 

17. 

8. 

hind  tibiae  and  tarsi  .. 
fore  tibiae  and  tarsi . . 

8. 
5.5 

Described  from  7  S  ,S  i . 


The  unusually  large  size  of  the  spot  in  the  lower  median  Interspace  of  the  fore 
wing  readily  separates  the  female  of  this  species,  not  only  from  its  congener  but  from 
several  other  species  which  it  otherwise  much  resembles. 

Accessory  sexual  peculiarities.  The  discal  stigma  of  the  male  has  been  de- 
scribed under  the  wing ;  the  scales  contained  in  it  consist  of  jointed  threads  (50 ;  0  f) 
in  the  heart  of  the  stigma;  of  stout,  two-pronged  rods  of  considerable  breadth  (G  a) 
at  the  extreme  base  of  the  stigma ;  and  at  its  extreme  tip  a  great  variety  of  androcouia 
with  rounded  tips  sometimes  wavy  and  of  very  varying  widths,  often  largest  at  the 
apex  and  narrowing  gradually  toward  the  base,  and  at  other  times  equal  throughout 
the  greater  portion  of  their  extent ;  these  varieties  are  shown  in  figures  6  c,  g,  h,  i,  k,  1 ; 
the  cover  scales  (6  e)  are  twice  as  long  as  broad,  enlarged  gradually  from  base  to 
apex  and  have  a  wavy,  slightly  convex  outer  margin.  In  the  vitreous  spot  in  the 
lower  median  interspace  of  the  male  are  found  very  finely  striate  scales  (6  b) ,  nearly 
quadrate  but  rounded  on  all  sides  and  nearly  equal  throughout ;  while  similar  scales 
(6  d)  in  the  same  spot  of  the  female  are  vaguely  tridentate  at  the  tip  aud  more 
rounded  at  the  base,  but  otherwise  they  do  not  differ. 

Egg  (66:35).  As  represented  in  the  drawing  by  Mrs.  Peart,  the  egg  is  very  pale 
green,  almost  white,  very  regularly  and  uniformly  domed,  not  very  much  more  than 
half  as  high  as  broad;  but  the  sketch  is  such  that  it  probably  gives,  even  in  outline, 
an  apparently  less  height  than  it  really  has. 

Caterpillar.  Last  stage  (77:25,26).  Head  (80 : 65)  dull  castaneous,  edged  be- 
hind with  black,  the  minute  points  with  which  it  is  covered  a  little  darker  and  the 
hairs  pale  brown ;  labrum  very  dark  green,  jaws  blackish,  antennae  pale  castaneous, 
ocelli  black. 

Body  yellowish  or  wood  brown  with  a  russet  tinge  along  the  upper  half,  flecked 
rather  uniformly  and  profusely  with  minute,  dark  brown  spots,  and  covered  by  pale 
brown,  short  hairs,  arising  from  black  dots;  a  slender,  medio-dorsal  stripe  of  blue 
black,  deepest  at  the  front  of  each  segment,  similar  slender,  dusky,  supralateral  and 
infralateral  stripes,  fading  away  at  either  extremity  beyond  the  third  thoracic  aud 
seventh  abdominal  segments,  and  a  similar  but  fainter,  scarcely  perceptible,  suprastig- 
matal  stripe ;  lower  pai't  of  the  body  more  pallid  than  above  with  a  slight  greenish 
tinge,  wholly  lacking  the  warm  tints  of  the  dorsum ;  first  thoracic  segment  pallid,  the 
shield  corneous,  black  in  a  very  narrow  stripe  or  line,  broken  in  the  middle  above. 
Legs  pale  at  the  base,  luteous  beyond,  the  claw  dusk}';  prolegs  concolorous  with  body. 
Spiracles  luteo-castaneous  centrally,  with  a  dark  castaneous  rim.  Length  when  con- 
tracted, 21.5  mm. ;  breadth  of  body,  5  mm. ;  of  head,  3  mm. 
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Distribution  (31:  8).  Tliis  butterfly,  like  the  preceding,  is  a  member 
of  tiic  Ailogiianiiiu  fauna,  but  it  lias  even  been  reported  from  Georgia 
( Edwards)  ;  excepting  this  its  southcrmost  known  stations  are  West 
"Virginia  and  Washington  (Edwards)  ;  westward  it  has  been  taken  as  far 
as  Illinois  (Worthington)  and  eastern  Kansas,  rare  (Snow),  but  north- 
ward it  does  not  reach  the  l)oundaric8  of  the  Canadian  fauna,  havinjr  been 
taken  only  as  far  north  as  Albany  and  Sharon  Springs,  N.  Y.  (Lintner). 
That  this  statement  may  be  greatly  modified  by  later  information  is  shown 
by  its  having  been  taken  by  Geddes  at  Calgary,  Alberta. 

In  New  England  it  is  confined  to  the  southern  portions  and  is  everywhere 
exceedingly  rare ;  a  single  specimen  has  been  taken  at  Jlilford,  N.  II. 
("Whitney)  ;  others  have  been  obtained  at  Mt.  Tom  (^forrison,  Dimmock), 
South  Hadley  and  Amherst  Notch  (Sprague)  and  Springfield,  Mass. 
(Emery,  Dimmock)  and  at  Farmington  (Norton),  Oxford  (Hargcr — 
Mus.  Yale  Coll.)  and  Guildford,  Conn.  (Smyth— Mus.  Yale  Coll.)^ 

Life  history.  The  butterfly  is  single  brooded  but  the  mode  of  hiber- 
nation is  uncertain.  The  earliest  butterflies  make  their  appearance  the 
very  last  of  June — sometimes  as  early  as  the  22d,  but  it  is  not  until  about 
the  4th  of  July  that  the  Insect  becomes  abundant  and  it  flies  throughout 
tliis  month.  Like  its  congener  this  buttei-fly  is  very  fond  of  flowers 
exposed  to  the  hottest  sunshine  and  may  easily  be  taken  when  feeding  on 
the  blossoms  of  Asclepias.  The  caterpillar  is  very  inert,  and  in  confine- 
ment in  a  closed  box,  eats  by  day  as  well  as  by  night.     It  feeds  on  grass. 

Desiderata.  The  exact  history  and  careful  descriptions  of  its  early 
stages  are  our  principal  needs  with  regard  to  this  insect.  Plainly  we  have 
much  to  learn  about  its  distribution  not  only  over  the  southern  part  of 
New  England  but  especially  throughout  the  west ;  the  peculiarities  of  tlie 
flight  and  postures  of  the  imago  and  the  parasites  of  its  early  life  arc 
lesser  though  important  deficiencies. 


LIST  OF  ILLUSTBATIONS.—EUPHYES  VEENA. 

General.  Imago. 

ri.  31,  fig.  8.    Distribution  in  North  America.  PI.  10,  fig.  27.    Female,  upper  surface. 

Egg.  33.    M;ile,  liotli  surfaces. 

PI.  66,  fig.  35.    Colored,  and  outline  enlarged.  37:35.    Male  abdominal  appendages. 

Caterpillar.  43:17.    Discal  stigma  of  fore  wing  of  the 

PI.  77,  figs.  25,  26.    Mature  caterpillars.  male. 

SO :  6-5.    Front  view  of  head  in  fifth  stage.  50 :  6.    Scales  of  the  discal  stigma. 
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CALPODES  HUBNER. 

Calpodes    Hiibu.,   Yerz.    bek.  sclimctt.,  107       Pamphila  pars  Auctorum. 

(1816).  Thracides  Burm.,  Rev.  ma;;,    zool.,  1S75,  55 

Colpodes  Hiibti.,  Ibid.,  Anzeiger  5  (1816).  (1875). 

Hesperia  pars  Auctorum.  [Not  Thracides  Hiibner.] 

Type.—Papilio  ethlius  Cram. 

See  bow  slowly  the  streamlet  glides ; 
Look  liow  the  violet  roguishly  hides; 
Even  the  butterfly  rests  ou  the  rose, 
Aud  scarcely  sips  the  sweets  as  he  goes. 

Caroline  Gilman.— C'/tHd's  Wish  in  June. 

Imago  (60:3).  Head  very  large,  heavily  clothed  with  large,  transverse  masses  of 
short  hairs;  just  outside  the  aiitenuae  a  short,  spreading,  appressed  tuft  of  slightly 
arcuate  bristles  not  extending  more  than  one-fifth  way  around  the  eye.  Front  tumid 
and  very  protuberant,  the  whole  extending  far  beyond  the  front  of  the  eyes,  increasingly 
so  from  above  downward  ;  each  lateral  half  transversely  arcuate,  and  the  middle  of  the 
whole  broadly  hollowed  with  a  slight,  longitudinal,  median  ridge;  slightly  hollowed  as 
it  approaches  the  antennae,  nearly  four  times  as  broad  as  long,  the  front  edge  with 
either  lateral  half  arcuate,  sloping  off  toward  the  outer  edge  of  the  antennae,  where  the 
piece  is  quite  slender  and  in  the  middle  of  the  front  causing  a  conspicuous  excision  ; 
separated  from  the  vertex  by  a  scarcely  impressed  straight  line,  connecting  the  middle 
of  the  antennae.  Vertex  tumid,  raised  above  the  level  of  the  eyes  almost  as  much  as 
the  front,  aud  most  so  in  the  middle,  transversely,  very  slightly  and  regularly  arcuate. 
Occiput  highest  in  the  middle,  sloping  ofl"  at  either  side  with  a  slight,  median,  longitu- 
dinal furrow,  toward  which  the  slightly  impressed  line  separating  vertex  and  occiput 
slopes  a  little;  this  line  is  otherwise  straight  on  either  side,  a  little  bent  in  the  middle. 
Eyes  large,  pretty  full,  nearly  circular,  naked.  Antennae  inserted  slightly  in  advance 
of  the  middle  of  the  summit  in  very  broad,  shallow  depressions,  and  separated  from 
each  other  by  about  four  times  the  diameter  of  the  basal  joints,  the  whole  antenna  as 
long  as  the  body  and  composed  of  forty-two  (or  forty-three?)  joints,  of  which  twenty- 
three  form  the  club,  which  is  about  half  as  long  as  the  stalk;  the  crook  excluded,  nearly 
four  times  as  long  as  broad,  rather  slender,  oval,  largest  at  about  the  middle  and  taper- 
ing gradually  toward  either  extremity,  scarcely  more  so  toward  base  than  toward  tip; 
crook  consisting  of  eight  joints,  forming  along  and  very  slender,  delicately  and  regularly 
tapering  appendage,  fully  four  times  as  long  as  the  breadth  of  its  base,  and  nearly  half 
as  long  again  as  the  breadth  of  the  club;  middle  joints  of  the  stalk  about  three,  the  third 
from  the  base  of  antennae  about  four  times  as  long  as  broad.  Palpi  exceedingly  stout, 
less  than  half  as  long  again  as  the  diameter  of  the  eye,  covered  with  a  very  heavy,  com- 
pact mass  of  scales,  appressed  in  front,  its  outer  edge  bounded  by  a  thick,  slightly  pro- 
jecting wall  of  stiff  bristles,  and  attenuating  above  so  that  the  top  appears  wedge-shaped, 
and  beyond  the  middle  of  which  the  apical  joint,  also  very  heavily  clothed,  scarcely 
projects ;  basal  joint  buUate,  subpyrif  orm,  much  broader  than  long,  with  a  large  tumid 
expansion,  at  the  inner  anterior  part  of  the  extremity,  curving  upward;  middle  joint 
large,  buUate,  as  broad  as  the  basal  joint,  broadly  oval,  well  rounded  at  every  part, 
regularly  rounded  at  the  base,  obliquely  docked  at  the  tip  from  within  outward,  but  with 
broadly  rounded  edges,  flattened  interiorly,  a  little  arcuate,  less  than  twice  as  long  as 
broad;  terminal  joint  seated  a  little  outside  the  middle  of  the  extremity,  small,  obo- 
vate,  bluntly  and  equally  pointed  at  either  end,  fully  twice  as  long  as  broad,  and 
scarcely  more  than  one-third  as  long  as  the  breadth  of  the  middle  joint. 

Prothoracic  lobes  moderately  large,  appressed,  laminate,  triangular,  the  inner  and 
lower  sides  nearly  straight  and  equal  and  at  right  angles  to  each  other,  the  other  side 
arcuate,  scarcely  longer  than  high,  and  equal  to  the  shorter  diameter  of  the  eye. 
Patagia  rather  larger,  nearly  as  long  as  the  breailth  of  the  head,  the  posterior  lobe  long 
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and  sU'iidcr.  linlf  ns  liroad  as  Uir  Imse.  nonrly  four  times  ns  loiii;  ns  hroad,  strnlglit, 
e<|iial  on  the  basal  half,  lapcrln;,'  on  Ihn  apical  linlf.  llio  tip  rounded. 

I'oro  wins  (42  :  14)  two  and  a  half  times  longer  than  broad,  the  lower  outer  niiirle 
fallln;;  scarcely  outside  the  middle  .>f  the  costal  margin;  costal  margin  straight  with 
the  slightest  possible  detlectlon  at  cither  extremity ;  outer  margin  gently  convex  with  a 
scarcely  perceptible  bend  In  the  upper  median  area;  Inner  margin  straight.  Costal 
nervure  extending  nearly  to  the  apex  of  the  cell ;  subcostal  very  closely  approximate 
to  the  costal  margin,  the  second  nervule  arising  In  the  middle  of  the  wing;  cell  two- 
thirds  as  long  as  the  wing,  excessively  slender,  subcc|ual  In  the  apical  two-thirds;  llrst 
median  nervule  arising  midway  between  the  base  of  Hie  wing  and  tlie  origin  of  the 
second  nervule,  far  before  tlie  base  of  the  llrst  subcostal  nervule;  the  second  opposite 
the  second  subcostal  nervule;  just  beyond  Its  origin  a  short,  recurrent  nervule  Is  seen; 
internal  norvure  straight,  pretty  short. 

Hind  wing  a  little  longer  than  broad,  the  basal  lobe  large;  costal  margin  beyond 
straight ;  outer  margin  between  the  costal  nervure  and  lower  median  nervule  regularly 
and  strongly  convex ;  below  this,  where  the  wing  is  unusually  broad,  there  Is  a  distinct 
full,  rounded  lobe,  with  the  submedian  nervure  at  its  fullest  point ;  anal  angle  well 
rounded. 

Legs,  2,  3,  1.  Femora  furnished  beneath  with  a  fringe  of  hairs,  decreasing  in  lensth 
toward  the  tip ;  they  are  very  long  on  the  hind  legs,  moderately  long  on  the  middle 
legs,  and  very  sliort  on  the  fore  legs;  hind  tibiae  furnished  above  with  an  abundant 
fringe  of  long,  but  partially  recumbent  hairs  upon  the  outer  side.  Femora  2,  1,3; 
tibiae  2,  3,  1;  tarsi  3,2,  1.  Fore  femora  perceptibly  longer  than  the  hind,  and  about 
three-fourths  the  length  of  the  middle  femora.  Fore  tibiae  scarcely  two-thirds  the 
length  of  the  fore  femora,  and  about  three-tlfths  the  length  of  the  middle  tibiae,  which 
are  but  little  longer  than  the  hinder  pair.  Leaf-like  appendage  of  fore  tibiae  rather 
small,  attached  to  the  middle  of  the  outer  two-thirds  of  the  joint,  nearly  equal  as  far 
as  the  extremity  of  the  joint,  where  it  tapers  to  a  point  and  is  bent  very  strongly  down- 
ward, the  whole  not  far  from  Hve  times  as  long  as  l)road ;  othertibiae  armed  at  the  tip 
with  a  pair  of  exceedingly  long  and  slender  unecjual  spurs,  and  the  hind  tibiae  with  a 
similar  secondary  pair  in  the  middle  of  the  apical  two-thirds  of  the  joint;  the  two 
hinder  tibiae  are  also  provided  exteriorly  with  a  lateral  row  of  distant  recumbent  spines. 
Tarsal  joints  1,2,3,4,5;  fore  tarsi  three-fourths  the  length  of  the  middle,  three-tlftbs 
the  length  of  the  hind  tarsi,  all  furnished  beneath  with  a  triple  row  of  rather  short 
spines,  those  at  the  extremity  of  the  joints  scarcely,  if  at  all,  longer  than  the  others; 
basal  joint  fully  as  long  as  the  others  taken  togetlier;  second  only  two-tlfthsaslongas 
the  basal  joint,  or  even  slightly  less  than  this  on  the  fore  legs.  Claws  small,  com- 
pressed, curved  strongly  and  regularly,  tapering  to  a  point.  Pad  large,  bulbous. 
Paronychia  bilobed,  the  upper  lobe  laminate,  broadly  falcate,  as  long  as  the  claw ;  lower 
lobe  thread  like,  cqu.il,  half  as  long  as  the  claw. 

Abdominal  appendages  :  Upper  organ  small  but  stout,  strongly  convex  transversely  > 
narrow  and  well  arched,  the  simple  hook  curving  downward,  provided  with  a  median 
ridge  above ;  lateral  arms  connate,  forming  a  triangular  piece  somewhat  similar  to  and 
lying  beneath  the  hook.  Clasps  broad,  flat,  equal,  laminate,  about  twice  as  long  as 
broad,  as  long  as  the  upper  organ,  the  upper  posterior  angle  slightly  produced  as  a 
tooth 

Egg.  Almost  exactly  hemispherical, a  little  more  than  half  as  high  as  broad;  basal 
breadth  retained  for  about  one-tenth  its  height,  beyond  which  it  is  domed  with  the 
greatest  regularity,  there  being  not  the  least  appearance  of  flatness  on  the  summit, 
though  in  the  centre  the  micropyle  is  slightly  depressed;  surface  covered  with  a  retic- 
ulation of  very  regular  cells,  the  floor  of  which  is  profusely  punctate. 

Caterpillar  at  birth.  Head  large,  narrowed  and  subtuberculate  above  with  very  dis- 
tant, short,  tapering  bristles,  the  median  suture  deeply  impressed.  Body  exceed- 
ingly long,  slender,  e(iual ;  dorsal  thoracic  shield  rather  broad,  uniform  ;  bristles  very 
short  and  slight,  hardly  one-tenth  the  length  of  the  segments,  scarcely  tapering, 
rounded  at  tip,  and  with  a  scarcely  perceptible  enlargement,  arranged  as  follows :  a 


1748  THE  BUTTERFLIES  OF  NEW  ENGLAND. 

laterodorsal  series  placed  anteriorly ;  a  lateral  series  placed  posteriorly ;  a  suprastig- 
matal  series  placed  centrally  and  an  infrastignaatal  series,  two  to  a  segment,  tlie  an- 
terior subcentral ;  last  atxlorainal  segment  with  two  or  tliree  pairs  of  long,  slightly 
Tfcurved  bristles,  longer  than  the  segments. 

Mature  caterpillar.  Head  rounded,  triangular  or  pyramidal,  of  about  equal  height 
and  breadth,  broadest  at  the  summit  of  the  ocellar  field,  tapering  aljove  to  a  truncate 
apex,  the  summit  of  each  hemisphere  independently  domed,  very  broadly  and  gently 
rounded  beneath,  much  deeper  below  than  above,  the  whole  face  almost  appressed,  the 
sutures  gently  impressed,  the  whole  surface  subrugulose,  with  a  subpolygonal  net  work 
of  slightly  and  bluntly  elevated,  illy  defined  lines.  Triangle  roundly  emarginate 
aci'oss  its  entire  base,  half  as  high  again  as  broad,  the  sides  approaching  more  rapidly 
at  the  extreme  tip,  so  that  tliey  join  at  little  less  than  a  riglit  angle  about  the  middle  of 
the  front.  Antennae  with  the  first  joint  very  broad,  scarcely  elevated,  lilce  a  low, 
broad  tubercle;  second  joint  very  much  smaller  and  no  longer,  cylindrical,  shorter 
than  broad ;  third  half  as  broad  as  the  second,  cylindrical,  about  three  times  as  long  as 
broad  ;  the  fourth  minute,  cylindrical,  the  bristle  of  third  joint  curved,  tapering,  about 
as  long  as  the  antenna.  Ocelli  six  in  number,  four  in  a  nearly  straight  line,  the  lowest 
as  far  from  the  next  as  the  upper  of  the  four,  the  second  midway  between  the  first  and 
third ;  a  fifth  above  the  others  and  forming  with  the  upper  three  of  the  four  first  men- 
tioned a  gently  curving  line,  convex  anteriorly,  and  more  curved  above  than  below, 
equidistant;  the  sixth  smallest  and  placed  behind  the  lowest  of  the  curving  row  just 
mentioned,  and  as  far  behind  as  it  is  in  front  of  a  line  uniting  the  uppermost  and 
lowermost  of  all  the  ocelli.  Labrum  very  small,  cleft  narrowly  to  the  base  so  as  to  be 
bilobed.  Mandibles  small,  but  massive,  without  dentation.  Joints  of  maxillary  palpi 
of  nearly  equal  length  and  ever  decreasing  size  apically. 

Body  largest  on  fifth  and  sixth  aljdominal  segments,  tapering  toward  either  end, 
flattened  beneath,  flattened  cylindrical  above,  everywhere  larger  than  the  head  even  on 
the  thoracic  segments,  excepting  the  collar-like  flrst  segment ;  the  front  part  of  the 
body  capable  of  a  great  extension,  the  last  segment  flattened,  broad,  apically  semicir- 
cular. Segments  divided  transversely  by  rather  deeply  impressed  lines  into  several 
divisions,  an  anterior  taking  np  rather  more  than  half  the  segment,  and  itself  partially 
subdivided  by  lines  which  are  not  continuous  on  the  sides,  into  a  middle,  larger  section 
and  equal  anterior  and  posterior  sections ;  and  five  posterior  divisions  or  folds,  of 
which  the  hindmost  is  considerably  larger  than  the  others,  which  are  equal;  the  body 
is  almost  entirely  naked,  having  only  a  few  scattered,  short,  equal,  microscopic  hairs 
on  scarcely  perceptible  tubercles,  besides  a  few  longer,  tapering  hairs  on  the  sides. 
Spiracles  not  very  large,  broad,  ovate,  with  prominent  rims.  Legs  normal  and  equal, 
the  claws  with  a  basal  tubercle.     Prolegs  rather  large,  tapering  but  little. 

Chrysalis.  Very  long,  cylindrical,  slender,  the  thorax  scarcely  elevated,  almost 
straight  and  equal  from  the  eyes  to  the  end  of  the  sixth  abdominal  segment,  beyond 
that  tapering  rapidly  and  regularly ;  front  transverse,  rounded,  developing  at  its  upper 
centre  a  slender,  forward  projecting,  upcurved,  tapering  horn,  longer  than  the  head; 
jirothoracic  spiracle  lanceolate,  arcuate,  not  at  all  elevated,  lateral;  wings  a  little  pro- 
duced at  the  extremity,  and  just  reaching  the  tip  of  the  fourth  abdominal  segment; 
tongue  free  beyond  the  wing  cases  and  extending  far  beyond  the  tip  of  the  abdomen ; 
fore  wings  and  antennae  of  equal  length,  reaching  the  middle  of  the  first  abdominal 
segment;  hind  legs  just  exceeding  the  wings;  protlioras  with  a  transverse  series  of 
four  subequidistant,  abruptly  raised,  transverse,  oval,  minute  lenticles  along  the  an- 
terior edge,  the  outermost  in  front  of  the  spii'acles;  abdomen  with  a  laterodorsal  series 
of  similar  lenticles,  but  in  saucer-shaped  depressions,  two  to  a  segment,  one  in  the 
middle  of  each  half,  the  hinder  slightly  more  separated  than  the  anterior ;  five  succeed- 
ing abdominal  segments  with  an  infrastigmatal  series  of  similar  lenticles  on  the  an- 
terior half  of  the  segment;  cremaster  profoundly  sulcate  above,  leaving  a  tliickened, 
ribbon-like  rim  on  either  side,  forming  flattened  carinae,  which  at  first  approach  each 
other  rapidly,  af tenvard  run  side  by  side ;  similarly  sulcate  laterally  at  base  and  sepa- 
rated again  by  a  longitudinal  ridge  from  the  slightly  sulcate,  inferior  face;  tlie  fleld  of 
anal  hooklets  altogether  terminal,  slightly  transverse,  the  booklets  crowded. 
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This  is  a  tropiciil  genus  poculiar  to  America,  found  both  on  tlie  mainhmJ 
anil  in  tlic  Antilles,  anil  extemling  heyunil  the  ti-o|)ics,  hoth  north  and  soutli, 
to  a  ilistunce  of  at  least  two  degrees.  One  species  has  once  lieen  taken  near 
the  confines  of  New  England — perhaps  accidentally  introduced. 

The  buttertiies  are  among  the  very  largest  of  their  tribe,  almost  vicing  in 
size  with  tlie  larger  Hcsperidi.  The  males  possess  no  discal  spot.  The 
wings  are  dari<  brown,  flecked  heavily  with  tawny  beneatii,  and  both  wings 
traversed  by  three  or  four  moderately  large,  vitreous  spots,  lying  in  a  line 
from  the  upper  outer  angle  to  the  middle  of  the  inner  margin,  sometimes 
forming  a  continuous  band  on  the  under  surface  of  the  hind  wings  ;  besides, 
there  are  a  few  minute  spots  in  a  transverse  series  near  the  apex  of  the 
wing. 

The  transformations  have  been  figured  by  Stoll'  and  Burmeister. 

The  eggs  are  hemispherical  in  shape,  white,  with  a  delicate  reticulation, 
and  covered  with  an  efflorescence  ;  they  are  laid  in  little,  open  groups  of 
from  three  to  seven. 

The  caterpillar  feeds  on  Canna  ;  at  first  white,  afterwards  dark  greenish, 
finally  pale  green  and  covered  with  a  whitish  bloom,  the  skin  is  so  trans- 
parent that  the  internal  organs  arc  readily  seen ;  it  is  greatly  elongated, 
tapers  toward  either  extremity,  its  head  nuich  smaller  than  the  largest  part 
of  the  body.  It  lives  solitai'ily  in  a  rolled-up  leaf  stitched  into  place,  and 
lies  lengthwise  the  leaf. 

The  chrysalis  is  remarkable  for  the  elongated  form,  the  tapering,  pointed 
and  upcurved  frontal  projection,  and  the  length  of  the  tongue  case,  which 
extends  to  some  distance  beyond  the  tip  of  the  cremaster.  It  is  enclosed 
in  a  cocoon,  which  is  nothing  but  a  tighter  larval  case,  and  hangs  sus- 
pended by  two  loops ;  the  abdominal  at  least,  and  probably  both,  taking 
the  form  of  a  Y. 


EXCURSUS  LXXIV.—  ODD  CHRYSjiLIDS. 

Knowlcilw  this  man  prizes  best 
Seems  funtasti''  l<i  ttic  i-i'st : 
I'onderin";  slia'l'iws,  colors,  clouds, 
Grass-buds  and  caterpillar-shrouds. 

EMERS0>f.—  Woodnotes, 

OxE  of  the  patent  facts  in  the  study  of  Lepidoptera  is  the  variety  of 
character  assumed  by  the  chrysalis,  as  soon  as  in  the  higher  buttei-flies  it 
becomes  exposed  to  the  light  of  day.  In  the  moths  and  tlte  Hcspcridac  they 
are  wholly  concealed  and  accordingly  show  a  pretty  dull  uniformity,  the 
diflFerences  being  slight  and  insignificant.  To  a  large  extent  this  is  also 
true  of  those  that  are  tightly  girt  and  immovable  ;  but  the  moment  we  come 
to  exposed  and  swinging  chrysalids,  at  once  they  assume  a  new  interest, 
which  natural  selection  appears  to  have  discovered  before  us  and  to  have 
been  at  her  old  experiments. 
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So  it  comes  about  that  at  every  point  that  could  bear  a  special  develop- 
ment, we  have  in  one  or  another  form  some  special  prominence,  in  not  a 
few  cases  producing  a  curious  effect  and  bizai-re  forms.  Even  our  own 
butterflies  are  not  wanting  in  some  such  oddities.  The  closer  one  examines 
the  chrysalis  of  our  Papilio  or  Heraclides  the  more  do  they  seem  to  resemble 
a  broken  bit  of  rough  bark.  Calpodes  has  an  odd  hook  in  front.  Calli- 
dryas  with  its  bent  back,  protuberant  wings  and  pointed  snout  has  a  curious 
air  of  pride.  Anthocharis  looks  like  a  doubly  sharpened  stick.  The  acc- 
of-spades  form  and  baboon  features  of  Feniseca  are  very  amusing.  The 
prickly  ragged  edges  of  Pieris  have  a  noli-me-tangere  look ;  and  what  a 
swollen  and  yet  pinched  appearance  belongs  to  Laertias  !  Oddest  of  all, 
perhaps,  is  the  curiously  formed  lumpy  shape  of  Basilarchia  with  the  Roman 
nose  on  its  back  and  its  strange  commin£:lin<j  of  coloi's. 

But  as  in  all  else,  we  must  gain  the  tropics  to  find  the  greatest  oddities, 
where  we  have  not  far  to  seek  them  among  the  prickly  Heliconinae,  the  long 
eared  Ageroniae,  Eueides  that  looks  as  if  afflicted  with  a  fungous  growth, 
or  some  species  of  Cynthia  of  quite  indescribable  form,  its  prominences,  of 
most  extravagant  development,  in  most  unlooked-for  places.  More  ap- 
parently than  in  any  other  stage  of  a  butterfly's  life,  has  nature  played 
freaks  with  the  chrysalis. 


CALPODES  ETHLIUS.— The  Brazilian  skipper. 

Pcqiilio  elhluis  Cram.,  Pay.  exoL,  iv:  212,  Calpodes  ethlius  Scadd.,  Syst.  rev.  Ainer. 

249,  pi.  392,  figs.  A,  B  (1782).  butt,  61  (1872). 

Hesperio,  etMius  God., 'EncyK\.  m(5th.,  ix:  T/t>'(/ci<Zes  eJA^HiS  Burm.,  Rev.  mag.  zool., 

717,   746  (1819);— King,  Psyche,   iii:  322-324  1876,  55-58,  pi.  1,  figs.  5,  6  (1875);  Desc.  phys. 

(1882).  Rep.  Argeut.,  v:  278-279  (1878);  Ibid,  Atlas, 

Goniloba  ethliusWeBtw.-'H.ew.,  Gen.diurn.  25,  26,  pi.  9,  figs.  5,  6  (1879). 

Lep.,  ii:  513  (1852); — Luc,  S.agra,  Hist.  nat.  Hesperia cliemnis  Fa.hr.,  ent.  syst.,  iii:  331 

Cuba,  633-634(1857);— Gundl.,Eiitom.  cub.,  i:  (1793) ;— God.,    Encyel.    mith.,  ix:  717,  746 

160-162  (1881).  (1819). 

Famphila  ethlius  Herr.-Scliaeff.,  Corresp.  Eudanncs  olynthus  Boisd.-heC,  Lip.  Amii: 

zool.-min.  ver.   Regensb.,  xix:  54    (1864); —  sept.,  pi.  75,  figs.  1,  2  (1833). 

Guiull.-Dewitz.Zeitschr. ges. nat.,  Mi :  158-159,  Goniloba    olynthus     Westw.-Hew.,    Gen. 

pi.  2,  figs.  3,  3  a,  b  (1879);— French, Butt.  cast.  diurn.  Lep.,  ii:  512  (1852) ;— Morr.,  .Syn.  Lep. 

U.S.,  332-334  (1886);— H.  Edw.,  Ent.  amer.,  N.  Amer.,  113  (1862);— Dodge,  Rural  Carol., 

iii:  163(1887).  iii:  593-594   (1872);  Field  and  for.,  i:  73-74 

Epargyreus  ethlius  liat\.\,  Gal.  FahT.  Lep.,  (1876). 

275  (1869).  Figured  also  by  Glover,  111.  N.  A.  Lep.,  pi. 

Pamphila  (Calpodes)  ethlitis  Butl.,  Ent.  109,  fig.  13  (2  fig.) ;  pi.  F,  fig.  25,  pi.  T,  fig.  2, 

monthl.  mag.,  vii:  93  (1870).  ined. 

.  .  .  Vanishlugs 
Of  glory,  with  Aeolian  wings 
Struck  him  and  passed. 

E.  B.  Browning.— .4  Vision  of  Poets. 

Away  you  go,  with  eager  vehemence,  ready  and  rough. 

Akistophanes.—  Wasps. 

Imago  (17  :  14).  Head  covered  above  with  profuse,  short,  mingled  pale  olivaceous 
gray  and  dark  olivaceous  brown  hairs,  the  eye  encircled  with  pale  dirty  yellowish 
scales,  palest  beneath,  replaced  by  very  short  hairs  above  and  briefly  interrupted  with 
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black  midway  between  the  antennae  and  the  back  of  the  head;  a  lateral,  compresserT 
transverse  tuft  of  uot  very  long,  bristly  li.iirs  at  the  external  base  of  tlie  antennae  and 
passing  behind  them.  Palpi  gray  witli  mingled  blackish  brown  and  whitish  scales, 
the  latter  becoming  tinged  with  yellowisli  brown  on  apical  half;  along  the  angle 
formed  by  the  frontal  and  lateral  face  of  palpi  at  rest  is  a  row  of  sliglitly  longer,  stifl", 
black  hairs,  rising  more  beyond  the  surface  on  tlie  apical  tlian  on  the  basal  half; 
terminal  Joint  brownish  below,  blackish  brown  above.  Antennae  pretty  uniformly 
brownish  fuscous,  enlivened  with  scattered,  dull  silvery  scales  along  the  basal  third, 
freiiuent  pale  golden  scales  along  the  middle  third  of  the  inferior  surface  of  the 
stem,  while  the  apical  third  is  entirely  golden,  extending  upon  the  basal  third  of  the 
heavy  part  of  the  club  and  even  tinging  the  upper  surface  of  tlie  base  of  the  club ;  club, 
excepting  parts  mentioned,  dull  blackish,  the  crook  brown.  Tongue  black,  the  apical 
third  castaneous. 

Thorax  above  olivaceous,  the  erect,  brown  scales  of  prothorax  tipped  with  pale 
yellowish;  beneath  yellowish  gray.  Legs  pale  buff,  the  femora  lined  anteriorly  with 
purplish  brown,  fringed  beneath  with  silvery  scales  and  yellowish  gray  hairs;  the 
tibiae  paler  buff  below  and  behind,  and  darker  approaching  close  to  brown  above,  the 
tarsi  pretty  uniformly  dull  buff,  the  terminal  joints  a  little  darker.  Spurs  pale  dull 
buff,  spines  reddish  testaceous;  appendages  at  extremity  of  legs  dark,  dull  reddish. 

Fore  idnys  rich  dark  brown,  scarcely  tinged  with  olivaceous,  sprinkled  with  elon- 
gated, pale  honey  fulvous  scales,  brighter  and  much  more  abundant  on  the  inner  than 
the  outer  half,  occurring  along  a  rather  broad  baud  upon  the  costal  margin,  and  a 
somewhat  narrower  one  along  the  outer  margin ;  an  ill-defined  streak  of  similar  scales, 
olivaceous  above,  paler  below,  occurs  along  the  upper  margin  of  the  median  vein  from 
the  base  to  a  little  beyond  its  first  divarication ;  just  below  the  same  nervure,  in  the  $ 
at  least,  but  occupying  a  little  shorter  space,  is  a  row  of  downward  and  outward 
dii-ected,  pretty  long,  mingled  fulvous  and  brownish  hairs;  and  along  the  inner 
border,  at  a  little  distance  from  the  base,  is  a  longitudinal,  slightly  oblique  streak 
of  long,  dirty  golden  yellow  hairs,  reaching  next  to  the  outer  limit  of  the  spot  in  the 
medio-submedian  interspace  presently  to  be  mentioned.  There  are  five  larger  vitreous 
spots  upon  the  wing  :  the  largest  crosses  the  lower  median  interspace,  its  inner  edge 
starting  from  midway  between  the  two  divarications  of  the  medi.an;  it  is  subquadrate, 
slightly  broader  th.an  long,  a  little  oblique  and  with  its  lower  outer  angle  a  little  pro- 
duced to  heighten  the  effect  of  its  obliquity;  another  spot  about  half  as  large,  rudely 
triangular,  is  situated  in  the  medio-submedian  interspace,  its  longer  side  upon  the 
submedian  nervure.  Its  inner  extremity  scarcely  beyond  the  middle  of  the  nervure;  it 
reaches  half  way  across  the  interspace;  the  third  in  size  is  in  the  first  median  inter- 
space, is  sublunate,  opening  outward  and  is  situated  less  than  its  own  width  from 
the  very  base  of  the  interspace ;  a  fourth,  scarcely  smaller  and  longitudinally  quadrate, 
is  in  the  cell  seated  on  the  median  nervure,  its  outer  edge  on  a  line  with  the  inner 
edge  of  the  largest  spot ;  the  fifth  and  smallest,  very  small  and  oval,  is  also  in  the 
cell  directly  above  the  inner  edge  of  the  fourth;  besides  these  there  are  three 
other  minute  similar  spots :  one  transverse  and  linear  in  the  centre  of  the  sub- 
costo-median  interspace,  the  others  nearly  square,  approximate,  the  lower  directly 
above  the  first  and  separated  from  it  by  one  interspace,  but  the  upper,  in  the  next 
interspace  beyond,  a  little  within  that  line.  Fringe  dark,  almost  blackish  brown  on 
the  basal  portion,  and  to  a  greater  extent  above  than  below  the  lower  median  uervule, 
the  apical  portion  dirty  pale  greenish  yellow  above,  brighter,  more  honey  yellow 
below,  nind  wings  a  little  darker  than  the  fore  wings,  but  concealed  toward  the  base 
by  abundant,  long,  longitudinally  recumbent,  rufo-fulvous  hairs,  extending  in  the 
lower  half  of  the  wing  more  than  three-fifths  the  distance  to  the  outer  margin  and 
on  the  lower  half  of  the  upper  half  of  the  wing  considerably  more  than  two-fifths  the 
distance  from  base  to  outer  margin ;  there  are  three  vitreous  spots  near  the  middle  of 
the  wing  arranged  in  a  nearly  straight  row  at  right  angles  to  the  inner  border,  the 
middle  barely  lower  than  the  others ;  they  are  of  nearly  equal  size,  about  as  large  as 
third  and  fourth  spots  of  fore  wings,  quadrato-sublunulate  in  shape,  the  upper  one  in 
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the  subcosto-median  interspace  iiulistiuctly  broken  by  the  longitudinal  fold  in  the 
middle  of  the  interspace,  the  other  two  in  the  median  interspaces,  the  lower  having  its 
outer  edge  at  the  centre  of  the  interspace ;  the  fringe  is  uniform  pale  honey  yellow, 
partially  covered  on  basal  fourth  with  brownish  fuscous,  the  whole  partially  obscured 
by  fuscous  along  the  inner  margin. 

Beneath,  dull  snuff  brown,  the  disc  of  the  fore  wings,  from  the  upper  limit  of  the  cell 
to  the  inner  border  and  reaching  so  far  as  to  include  the  outer  of  the  large  vitreous 
spots  and  from  thence  do\ynward  to  the  tip  of  the  inner  margin,  brown,  darker  in  the 
middle  of  the  wing.  Fore  wiiifjs  with  the  same  vitreous  spots  as  above,  a  little  more 
distinct;  fringe  nearly  uniform  -with  the  neighboring  parts  of  the  wing,  the  apL»x 
above  the  lower  median  nervnle  tipped  with  brown.  Hind  wlnys  uniform,  with  the 
same  vitreous  spots  as  on  the  upper  surface,  the  upper  more  distinctly  divided.  Fringe, 
with  the  basal  one-third  of  the  portion  above  the  lower  median  nervule  and  the  whole 
of  that  along  the  inner  margin  of  the  color  of  the  wing,  the  rest  partaking  more  of 
the  color  of  the  upper  surface  of  the  fringe. 

Abdomen  above  dark  brown,  covered  with  many  fulvous  hairs ;  beneath  pale  yel- 
lowish white,  interrupted  by  trausverse,  indistinct  bars  of  brownish  fuscous,  near  the 
bases  of  the  segments ;  clasps  of  male  furnished  with  yellowish  hairs.  The  upper  orgau 
of  the  male  appendages  (37  :  34)  has  the  hook  scarcely  longer  than  the  centrum,  taper- 
ing regularly  and  rapidly  to  a  blunt  point ;  basal  half  with  a  heavy  compressed  ridge ; 
lateral  arms  smaller  than  the  hook  and  curved  a  little  in  a  reverse  sense.  Clasps  with 
the  inferior  margin  slightly  and  roundly  excised  near  the  middle,  the  posterior  margin 
neai-ly  straight  and  the  upper  posterior  angle  produced  to  a  small  laminate  and  tri- 
angular tooth,  a  little  incurved. 


Measurements  in  millimetres. 

MALES. 

Length  of  tongue,  28.5  mm. 

Smallest. 

Average . 

Largest. 

23. 
9. 
11. 

24. 

9.1 
12.6 

7.5 

hind  tibiae  and  tarsi. . 
fore  tibiae  and  tarsi . . . 

FEMALES. 


Egg  (66:34).  The  cells  at  the  extreme  base  of  the  egg  are  about  two  and  a  half 
times  broader  than  long ;  and  a  short  way  above  they  are  mostly  of  equal  height  and 
breadth,  sometimes  perfectly  square,  but  usually  irregular,  quadrilateral,  lozenge- 
shaped  or  pentagonal,  above  usually  pentagonal  but  very  irregular;  where  they 
average  of  an  equal  diameter  they  are  about  .03  mm.  in  breadth;  the  surface  of  the 
cells  is  shallowly,  uniformly  and  rather  closely  punctate,  the  punctae  about  .005  mm. 
in  diameter,  numbering  about  twenty-five  to  thirty  in  a  cell,  ranged  in  tolerably 
straight  rows ;  the  micropyle  (69:15)  consists  of  about  seven  kite-shaped  cells  ar- 
ranged symmetrically  round  a  central  circle  and  entirely  free  of  the  punctae ;  the  cen- 
tral circle  is  about  .007  ram.  in  diameter,  the  kite-shaped  cells  are  about  .015  mm.  in 
their  longer  axis,  and  the  whole  circlet  of  cells  about  .035  mm.  in  diameter;  this 
circlet  is  immediately  followed  by  cells  about  .025  mm.  in  length  and  about  .02  mm. 
in  breadth.     Height  of  eg;i,  .68  mm. ;  diameter,  1.25  mm. 

Caterpillar.  First  stage.  Head  piceous  with  very  faint,  transverse  punctae  or 
short  striae  very  slightly  impressed;  mouth  parts  fuscous.  Body  pale  yellowish 
brown;  dorsal  thoracic  shield  blackish;  anal  plate  edged  with  luteous;  bristle  pel- 
lucid, those  of  the  last  abdominal  segment  fuscous ;  thoracic  legs  testaceous,  all  the 
pairs  alike;  prologs  concolorous  with  the  body;  booklets  testaceous.  Length  of 
body,  3.5  mm. ;  breadth  of  body,  .5  mm. ;  of  head,  .7  mm.  Described  from  speci- 
mens preserved  in  glycerine. 

Second  stage.  Head  uniform  yellowish  brown,  the  surface  delicately  reticulate  with 
blackish  fuscous,  forming  very  small  angular  cells;  the  triangle  free  from  them  and 
somewhat  lighter  in  color;  ocelli  pellucid  with  a  blackish  annulus  at  the  base  of  each. 
Body  dirty  yellow,  somewhat  infuscated  along  the  sides,  flecked  with  dull  fuscous, 
minute  papillae  sparsely  scattered  over  the  body,  supporting  minute,  excessively  short, 
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f  un-iform,  pt>lUicicl  or  white  papUhip ;  doi-sal  thoracic  shield  l)lacl<ish  fuscous.   L-n-th 
r.  mm. ;  breadth  of  body,  1  mm. ;  of  head.  1  mm.     From  specimens  preserved    in  ^Ir- 
ceriiie.  "  ' 

Third  stage.  Head  (80  :  72)  uuiform  luteous  as  before,  reticulate  with  fine  blackisli 
fuscous  raised  lines  at  their  angles  bavins  slight  papillae,  bearing  excessively  short 
pellucid  hairs;  ocelli  pellucid  in  a  black  Held;  labrum  and  mouth  parts  blackish 
fuscous.  Body  transparent,  permitting  all  tlie  internal  organs  to  be  seen  and  there- 
fore in  blown  specimens  colorless;  dorsal  thoracic  shiefd  yellowish  brown,  infus- 
cated ;  the  minute  papillae  of  the  body  blackish  fuscous;  spiracles,  includimr  the 
prothoracic,  pallid;  thoraciclegs  pale  fuscous,  the  l)asal  joint  mostiv  concolorou.s^with 
the  body,  as  are  the  prolegs.  Length,  20  mm.;  breadth  of  body,  2.5  mm.;  of  head 
1.6  mm.     From  blown  specimens. 

Fourth  stage.  Head  (80:  73)  luteous,  much  clouded  with  fuscous,  especially  in  a 
vague  stripe  and  down  the  face  on  either  side  of  and  slightly  distant  from  the  median 
suture;  the  reticulation,  ocelli  and  mouth  parts  as  before;  other  parts  as  in  the  last 
stage.  Length,  28  mm. ;  breadth  of  body,  i  mm. ;  of  head,  2.3  mm.  From  blown 
specimens. 

Last  stage  (77  :  20).  Head  (80 :  74)  dark  orange,  deepening  somewhat  in  tint  toward 
the  summit,  the  upper  half  of  the  triangle,  the  ocellar  band  and  the  mandil)lespiceous. 
Body  green,  the  spiracles  pallid  with  a  piceous  rim,  surrounded  by  a  fuscous  cloud  of 
greater  or  less  extent,  varying  in  different  individuals  and  on  different  segments,  the 
tracheal  stems  being  also  visible  through  the  transparent  walls  of  the  bodv  as  iuf  us- 
cated  radiating  and  fading  rays.  First  thoracic  segment  greenish  testaceous,  the 
lower  extremities  of  the  shield  marked  with  black.  Legs  concolorous,  but  the  second 
and  third  joints  and  the  apical  rim  of  the  first  joint  of  the  first  pair  infumated 
exteriorly,  deepening  sometimes  to  blackish  and  extending  on  the  third  joint  entirely 
around  the  leg;  claws  luteous.  Prolegs  concolorous,  the  claws  Inteo-testaceous. 
Length,  47  mm. ;  breadth,  .5-6  mm.  ;'width  of  head,  3.5  mm.  Described  from  blown 
and  alcoholic  specimens. 

Another  description.  The  following  description  of  the  living  animal  is  taken  from 
the  notes  of  Dr.  Gundlach.  Head  dark  orange;  mouth  parts,  ocelli  and  frontal  tri- 
angle black.  The  body  with  a  transparent  skin  and  a  whitish  line  on  either  side  of  the 
back;  the  color  would  be  of  a  very  pale  bluish  green  but  because  all  the  inner  organs 
may  be  disthiguished  the  appearance  is  greenish  gray;  all  the  tracheae  are  clearlv 
visible,  as  is  also  a  white  line  between  the  stigmata  [the  tubes  connecting  the  tracheal 
vessels]  and  two  pairs  of  subcutaneous  yellowish  white  lines  under  the  anal  plate;  the 
first  thoracic  segment  very  pale  bluish  green,  the  spiracle  black;  the  other  spiracles 
are  white  with  pale  yellow  borders ;  thoracic  legs  of  the  general  color,  but  the  first 
pair  have  the  base  black  on  a  roseate  ground ;  second  pair  with  only  a  little  black  spot 
at  the  base ;  the  ventral  surface  of  the  apodal  abdominal  segments  covered  with  a 
white  powder. 

Chrysalis  (85 :  48).  General  color  very  pale  green;  the^whole  surface  transversely 
and  minutely  corrugated,  furnished  with  exceedingly  sparse  and  excessively  short, 
very  delicate,  erect  hairs;  on  the  middle  of  the  mesothoras  they  are  longer,  stouter 
and  more  abundant  though  still  sparse,  and  curved  backward,  seated  everywhere  on 
minute  papillae;  a  series  of  laterodorsal,  transversely  oval,  flattened  lenticles,  each 
placed  in  a  depression  of  the  general  surface,  black  in  color,  situated  a  little  in  advance 
of  the  middle  of  the  anterior  and  a  little  behind  the  middle  ofjthe  posterior  half  of  the 
second  to  the  eighth  abdominal  segments,  the  antarior  ones  slightly.nearer  together  than 
the  posterior  ;  the  posterior  one  is  also  found  upon  the  first  abdominal  segment  and 
near  the  middle  of  the  mesothorax ;  the  anterior  one  is  again  found  near  the  anterior 
edge  of  the  prothorax  and  an  additional  lenticle  upon  the  prothoras  just  in  advance  of 
the  prothoracic  spiracle,  here  somewhat  oblique ;  wing  cases  and  legs  whitish ;  tongue 
dark  green;  stigmata  yellowish ;  cremaster  whitish ;  frontal  tubercle  ferruginous,  the 
upcnrved  extremity  black.  Length  from  tip  of  frontal  tubercle  to  tip  of  cremaster, 
36  mm. ;  length  of  frontal  tubercle,  3  mm. ;  of  cremaster,  3  mm. ;   of  free  portion  of 
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the  tougue,  21-24.75  mm. ;  breadth  of  body  at  head,  C.5  mm. ;  of  extreme  base  of  cre- 
master,  2  mm.     Described  from  dried  specimens  and  the  notes  of  Dr.  Guudlach. 

Mr.  Henry  Edwards  describes  the  color  of  the  chrysalis  after  exclusion  as  a  pale 
buff,  the  surface  with  a  slight  mealy  covering;  and  he  adds,  "in  the  male  chrysalis  the 
spiracles  are  marked  with  black  dots,  in  the  female  they  are  concolorous  with  the  rest 
of  tlie  body." 

Distribution  (32:5).  Tliis  butterfly,  who.se  proper  home  is  Central 
America  and  the  northern  part.s  of  the  South  American  continent,  inhabits 
also  the  extreme  southern  states  of  our  Union.  It  has  been  reported  so 
far  only  from  the  Gulf  states  and  South  Carolina;  in  the  latter  from 
BlufFton  (Eiley)  and  Charleston  (Dodge).  It  is  found  everywhere  in 
Florida  and  in  Texas,  at  least  as  far  as  San  Antonio  (King).  It  occurs 
also  in  all  the  Antilles,  or  at  least  in  the  larger  islands,  Cuba,  Jamaica  and 
Porto  Eico,  and  in  South  America  extends  at  least  as  far  as  the  Argentine 
Kepublic,  where  Burmeister  has  found  it  common. 

The  only  reason  for  its  introduction  here  is  that  it  was  once  taken  by 
Mr.  James  Angus  in  West  Farms,  near  New  York.  Whether  this  was 
an  accidental  occurrence  or  a  commercial  introduction  to  New  York  City 
can  only  be  told  by  a  careful  survey  of  the  butterfly  fauna  of  the  Atlantic 
seaboard. 

Oviposition.  The  eggs  are  laid  singly  and  separately,  but  accord- 
ing to  Burmeister,  in  groups  of  five  to  seven,  on  the  under  surface  of 
leaves  ;  but  Dr.  Wittfeld  says  they  are  laid  on  the  upper  side  on  the  same 
genus  of  plants  as  Burmeister,  "plainly  visible  and  therefore  much  ex- 
posed to  destruction."  Some  which  he  sent  me  were,  however,  laid  on  the 
under  surface,  in  groups  of  three,  almost  touching.  They  hatch  in  Texas, 
according  to  Helen  King  in  six  days ;  Wittfeld  says  four  days  in  southern 
Florida. 

Food  plant  and  habits  of  caterpillar.  The  caterpillar  appears  to 
feed  only  on  some  species  of  Canna  or  Indian  shot,  one  of  the  Cannaceae. 
In  our  sotithern  states  it  is  C.  flaccida,  in  Cuba  C.  indica.  Sometimes 
tliey  are  so  abundant  as  to  do  much  damage,  having,  in  one  instance  re- 
ported to  me  by  Dr.  Riley,  "utterly  destroyed  some  luxuriant  plants"  in 
Dr.  Mellichamp's  garden  in  South  Carolina. 

On  hatching,  the  caterpillar  devours  the  greater  part  of  its  egg,  some- 
times all  but  the  floor,  too  closely  adhering  to  the  blade  to  be  bitten. 
"Having  eaten  a  small  portion  of  the  leaf,"  says  Helen  King,  "the  larva 
folds  this  over  and  confines  it  to  its  place  with  a  few  stitches  of  silk,  enlarg- 
ing this  temporary  retreat,  or  folding  a  new  section,  as  it  grows.  ...  It 
feeds  from  this  tubular  case,  just  along  the  edges,  retreating  witliin  when 
alarmed.  It  forcibly  ejects  all  excrement  from  the  upper,  free  end,  to- 
gether with  all  exuviae,  so  that,  although  it  evidently  sheds  its  skin 
several  times,  these  cast  skins  cannot  be  found.  The  larva  increases  more 
rapidly  in  size  at  its  early  stages  than  later,  and  doubles    its   length  in 
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twenty-four  hours"  (Psyche,  iii:323).  She  adds  tliat  -'in  a  few  Iiours" 
after  hatching,  the  first  moult  is  passed  ;  hut  Wittfeld  says  not  for  three 
days. 

At  times  when  the  hirva  is  umlislui-beil,  tliere  seems  to  be  an  almost  total  suspension 
of  motion  in  the  spiracles  antl  in  all  the  parts  aftected  by  them.  With  the  entrance  of 
air  into  the  system  of  spiracles  there  is  a  regular  pulsatins;  movement  in  the  dorsal 
vessel,  and  in  the  small  four-chambered  bodies  in  the  ninth  segment  [ovaries].  The 
entrance  of  air  into  the  posterior  pair  of  spiracles  seems  to  j;ive  the  initial  impulse 
which  travels  so  rapidly  along  the  series  and  its  ramillcations  that  almost  immediately 
the  head  of  the  insect  begins  to  move  from  side  to  side  as  if  affected  by  the  same  in- 
fluences which  affected  the  other  parts.  This  occurs  when  the  leafy  covering  of  the 
larva  is  cut  open  and  light  and  air  admitterl. 

The  first  conscious  effort  of  the  larva  when  its  sheath  [nest]  is  opened  is  directed 
toward  the  elaboration  of  silk  fluid  with  which  to  enclose  itself  once  more  within  its 
case.  With  this  purpose  it  eats  rapidly  and  the  silk  fluid  is  seen  at  the  same  time  ac- 
cumulating in  and  near  the  thoracic  segments.  The  larva  uses  its  short,  black,  front 
pair  of  feet  to  unite  the  threads  which  it  spins  back  and  forth,  forming  a  cord  of  fifty 
to  seventy-flve  threads,  as  m.ay  suit  its  purposes.     (King,  Psyche,  iii :  323-324.) 

Mr.  Charles  R.  Dodge  remarks  of  some  caterpillars  received  by  him  in 
Washington,  placed  in  a  breeding  cage  and  supplied  with  tender  leaves  of 
Canna,  that  they  devoured  these  "with  avidity,  having  first  curled  the  leaf 
just  enough  to  form  a  convenient  hiding  place,"  although,  he  adds,  "they 
do  not  confine  themselves  exclusively  to  it,  for  more  than  once  they  were 
observed  stretched  out  at  full  length  on  the  foliage,  or  on  one  of  the  sides 
of  the  box." 

Pupation  and  cocoon.  Tlie  same  observer  states  (Rural  Carolinian, 
iii :  593)  tliat  "when  about  to  change  to  pupae  .  .  .  they  fold  the  sides  of  the 
leaf  closer  together,  fastening  it  with  silken  threads  in  the  same  manner  as 
many  of  the  Tortricidae,  and  cover  its  entire  inner  surface  with  a  web  of 
white  silk,  so  fine  that  it  resembles  a  white  powder.  Two  slight  threads 
or  loops,  one  across  the  thorax  and  another  at  the  end  of  the  body  to  which 
the  tail  is  fastened,  serve  to  keep  the  pupa  in  place." 

]Mr.  Dodge  was  good  enough  to  send  me  some  of  these  cocoons  which 
I  find  made,  as  stated  by  him  and  by  H.  Edwards,  of  a  rolled  up  blade  of 
Canna,  so  that  the  chrysalis  lies  lengthwise  with  the  leaf.  Burmeister,  on 
the  other  hand,  states  that  the  chrysalis  is  enclosed  in  small  fragments  of 
Canna  leaf  rolled  into  the  form  of  a  cylinder,  carpeted  on  the  interior 
with  dense  tissue  and  held  in  place  by  two  transverse  bands  placed  one  in 
the  middle  of  the  body,  the  other  at  the  hinder  extremity ;  but  he  does 
not  state  where  or  in  what  way  this  cocoon  is  held  in  place.  I  observed 
that  the  caterpillar  had  carpeted  the  whole  interior  of  the  rolled  up  leaf  with 
strands  of  a  cottony  white  silk,  the  whole  carpet  equal,  uniform,  and  so  thin 
as  in  no  way  to  conceal  the  veins  of  the  blade  ;  a  little  in  advance  of  the  middle 
it  had  formed  a  loop,  but  whether  this  were  a  simple  loop  or  constructed  in  the 
ordinary  Y  form  of  the  Hesperidae,  I  could  not  determine  because  in  the 
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two  specimens  seen,  a  drop  of  gum  used  in  securing  the  cocoon  to  its 
support  had  fallen  upon  this  part :  at  the  hinder  extremity,  in  one  instance 
at  a  distance  of  24  mm.  from  the  thoracic  loop,  a  stouter  Y-shaped  loop 
was  formed,  into  which  the  cremaster  was  plunged  ;  the  forks  of  the  Y  are 
2  mm.  long;  the  stem,  which  is  much  stouter  than  the  forks,  scarcely  1.5 
mm.  ;  at  the  point  of  junction  the  threads  of  the  fork  are  much  thickened 
and  the  forks  at  their  extremity  7.75  mm.  apart;  the  stem  of  the  Y  is 
on  aline  midway  between  the  two  attachments  of  the  thoracic  loop,  so 
that  if  the  latter  is  also  Y-shaped,  the  two  Y's  are  reversed  in  relative 
position  ;  in  the  second  example,  the  hinder  Y  is  similar  but  the  forks  of 
the  Y  are  more  widely  spread  and  in  the  middle  portion  of  the  strand  thus 
formed,  over  a  distance  of  fully  a  millimetre,  it  is  thickened  to  double  its 
ordinary  size,  while  the  threads  of  the  stem  are  not  made  into  a  single 
strand  but  disposed  over  the  whole  of  this  thickened  portion  and  attached 
over  a  comparatively  broad  space  at  their  other  extremity,  crossing  one 
another  to  a  greater  or  less  degree. 

The  pupal  period  in  South  Carolina,  accoi-ding  to  Dodge,  is  seven  to 
eight  days  ;  Wittfeld  gives  the  same  period  for  southern  Florida  ;  Helen 
King  gives  nine  days  for  Texas  ;  Gundlach  nine  days  for  Cuba  ;  but 
Burmeister  says  a  fortnight  (quinze  jours)  in  Buenos  Ayres. 

Life  history.  Data  for  the  history  of  this  insect  are  excessively 
meagre.  In  southei-n  Florida  the  butterfly  is  on  the  wing  in  May  and 
from  eggs  laid  in  the  middle  of  the  month,  the  buttei-flies  again  appear  in 
in  the  first  half  of  June.  In  South  Carolina  mature  caterpillars  may  be 
found  before  the  middle  of  June  and  fresh  butterflies  from  the  12th  to  the 
end  of  the  montli.  There  are,  therefore,  at  least  two  broods  before  mid- 
summer, but  liow  many  more  there  may  be  later,  or  how  the  winter  is 
passed  is  altogether  unknown. 

The  motions  of  this  hesperid  are  "very  rapid,"  according  to  Helen  King. 
Mr.  Angus  says  he  was  attracted  to  the  individual  he  captured  near  New 
York  "by  the  peculiai'ity  of  its  movements  on  the  wing;  they  wei'e  very 
undulating,  much  like  those  of  some  gnats,  as  they  rose  and  fell  almost 
perpendicularly  and  in  a  very  easy  manner."  Wittfeld  says  that  one  of 
its  favorite  feeding:  times  in  fair  weather  is  after  sundown. 

Desiderata,  Persons  collecting  in  warm  spots  along  tlie  low  country 
skirting  the  sea  in  New  Jersey  and  southward  should  be  on  the  lookout 
for  this  insect  to  enable  us  to  judge  whether  the  single  instance  of  its  cap- 
ture in  New  York  is  due  to  an  accidental  introduction  in  chrysalis  from  our 
southern  ports  or  Brazil,  or  whether  it  does  occur  scantily  along  the  whole 
Atlantic  seaboard  south  of  New  York.  A  more  careful  examination  of  the 
cocoon  should  be  made  to  discover  the  reason  for  the  different  observations 
of  Burmeister  and  others  and  also  to  inquire  as  to  the  exact  structure  of 
the  median  girth.     The  merest  fragments  of  its  life  history  are  given  above 
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ami  much  no  doubt  may  he  Icarncil  concerning  the  lialnts  .if  a  ciiterpillar 
so  (litferent  from  the  great  majority  of  our  Painpliiliili.  The  habits  of  the 
butterily  siiould  alsobe  observed  and  special  incjuiry  made  into  the  possible 
parasites  of  the  insect. 
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OLIGORIA   SCL^DDER. 

Oligoria*  Soudd.,  Syst.  rev.  Amcr.  butt.,  Gl      Hesperia  pars  Auctorum. 
(1872).  Pamphila  pars  Auctorum. 

Type.— Hesperia  maculata  Edw. 

Yet  once  I  li\ed  not  needing  love.    I :  no. 
Oh,  'twas  but  I  as  the  worm  that  crawls  and  feeds 
Is  the  winged  rapture  drunken  with  free  air 
That's  playmate  to  the  sunlieams.    Oh,  this  love  I 
Stellio,  thou  hast  given  me  a  soul. 

AuCfUSTA  AVebster.— TAe  Sentence. 

Imago  (60 :  4).  Head  large,  clothed  with  transverse  masses  of  rather  short  hairs ; 
just  outside  the  antennae  a  short,  spreading,  appressed  bunch  of  arcuate  bristles,  pas- 
sing about  one-tifth  way  around  the  eye.  Front  tumid,  very  protuberant,  the  whole 
extending  some  distance  beyond  the  front  of  the  eyes,  increasingly  protuberant  from 
above  downward  :  transversely,  pretty  strongly  arcuate,  flattened  in  the  middle,  hollowed 
for  some  distance  next  the  antennae ;  about  three  times  as  broad  as  long,  subquadrate, 
the  anterior  outer  angles  rounded  ofl'  and  the  middle  of  the  front  border  delicately 
marginate  and  slightly  excised ;  separated  from  the  vertex  by  a  scarcely  impressed, 
straight  line  connecting  the  middle  of  the  antennae.  Vertex  scarcely  tumid,  just  about 
level  with  the  surface  of  the  eyes,  transversely  flat  or  scarcely  arcuate;  separated 
from  the  occiput  which  is  rather  deeply  sulcate  in  the  middle  longitudinally,  by  a 
slightly  impressed,  brace-shaped  line.  Eyes  large,  moderately  full,  nearly  circular, 
but  slightly  docked  posteriorly,  naked.  Antennae  situated  with  the  hinder  edge  in 
the  middle  of  the  summit,  separated  from  each  other  by  scarcely  more  than  two  and  a 
half  times  the  diameter  of  the  basal  joints,  the  whole  antenna  a  little  longer  th.an  the 
abdomen,  composed  of  forty-one  joints  (  §  not  examined),  of  which  twenty-three  form 
the  club  which  is  fully  half  as  long  as  the  stalk;  the  crook  excluded,  it  is  more  than 
four  times  as  long  as  broad,  rather  slender,  cylindrico-oval,  largest  in  the  middle  and 
tapering  very  gradually  toward  the  base,  more  rapidly  toward  the  tip  where  it  is 
rounded  ofl"  and  bears  the  very  long  and  slender,  delicately  tapering  and  pointed  crook, 
which  is  composed  of  nine  joints  and  is  four  or  live  times  as  long  as  broad'and  half 
as  long  again  as  the  breadth  of  the  club;  middle  joints  of  the  stalk  three  times,  the 
third  from  base  of  antennae  four  times  as  long  as  broad.  Palpi  pretty  stout,  about 
one  and  a  half  times  longer  than  the  diameter  of  the  eye,  covered  profusely  with  long 
scales,  a  little  appressed  in  front  on  the  apical  half  of  the  palpi,  beyond  which  nearly 
the   whole  of    the  small  apical  joint  protrudes;    basal  joint  buUate,   subpyriform, 

*  oXi^upia,  one  lightly  esteemed. 
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slightly  longer  than  Ijroail,  slightly  appresseil,  with  a  not  very  lar;;e,  tumid  expansion 
interiorly  at  the  tip,  middle  joint  largo,  bullate,  ovate,  iu  the  middle  as  broad  as  the 
basal  joint,  increasing  in  size  slightly  from  base  to  tip,  broadly  rounded  at  either  ex- 
tremity, a  little  arcuate,  aljout  twice  as  long  as  the  greatest  breadth,  apical  joint 
seated  on  the  middle  of  the  extremity  of  the  preceding,  minute,  cylindrical,  bluntly 
pointed,  straight,  about  three  times  as  long  as  broad,  but  only  about  half  as  long  as 
the  breadth  of  the  middle  joint. 

Prothoracic  lobes  as  in  Calpodes,  three-fourths  the  length  of  the  shorter  diameter  of 
the  eye.  Patagia  pretty  large,  about  four-flfths  as  long  as  the  width  of  the  head,  the 
posterior  lobe  half  as  broad  and  considerably  longer  than  the  base,  straight,  tapering 
a  very  little  and  rounded  at  the  tip. 

Fore  wing  (42  :  16)  considerably  less  than  twice  as  long  as  broad,  the  lower  outer 
angle  falling  well  outside  the  middle  of  the  costal  margin ;  the  costal  margin  distinctly 
convex  at  the  base,  beyond  nearly  straight,  apically  declivent ;  outer  margin  gently 
convex,  slightly  bent  in  the  middle,  the  apex  somewhat  pointed,  especially  in  the  male_ 
Costal  nervure  terminating  on  the  costal  margin  at  three-fifths  the  distance  from  the 
base;  subcostal  tolerably  near  the  costal  margin,  its  second  nervule  arising  scarcely 
before  the  middle  of  the  wing;  cell  two-thirds  the  length  of  the  wing,  moderately 
slender,  broadest  in  the  middle  of  the  apical  half;  first  median  nervule  arising  nearer 
the  second  than  the  base  of  the  wing,  the  second  below  the  second  subcostal  nervule; 
internal  nervure  short,  curving  upward  to  meet  the  submedian. 

Hind  wing  scarcely  longer  than  broad,  the  basal  lobe  pretty  large;  the  costal  mar- 
gin straight,  of  about  equal  length  with  the  inner  margin ;  the  upper  half  of  the  outer 
margin  strongly  convex,  below  nearly  straight,  well  rounded  at  the  anal  angle  and 
above  it.  Median  nervure  first  forking  some  distance  beyond  the  subcostal,  nearly 
approximated  to  the  second  forking. 

Legs  2,  3,  1.  Hind  and  middle  femora  furnished  beneath  with  a  fringe  of  ver}'  long 
hairs  decreasing  in  length  toward  the  tip  where  they  vanish;  the  fore  femora  similarly 
provided  but  only  with  short  hairs ;  hind  tibiae  furnished  above  with  a  thin  fringe  of 
inconspicuous  hairs.  Femora  2,  1,  3;  tibiae  2,  3,  1;  tarsi  3,2,  1.  Fore  femora 
slightly  longer  than  tlie  hind  pair,  tliree-fonrths  the  length  of  the  middle  femora. 
Fore  tibiae  only  three-fifths  the  length  of  the  fore  femora,  which  are  but  little  shorter 
than  the  middle  and  hind  tibiae.  Leaf-like  appendage  of  the  fore  tibiae  very  slender, 
attached  a  little  before  the  middle  of  the  basal  two-thirds,  extending  considerably 
beyond  the  joint  but  pretty  strongly  arcuate  tliroughout,  pointed  at  the  tip  but  other- 
wise equal,  seven  or  eight  times  as  long  as  broad.  Other  tibiae  furnished  at  tip  with 
a  pair  of  very  long  and  slender,  unequal  spurs  and  the  hind  tibiae  with  a  secondary 
pair,  exactly  similar,  situated  in  the  middle  of  the  apical  three-fourths  of  the  tibia; 
middle  and  hind  tibiae  furni.shed  at  the  sides  with  spines  which  on  the  inside  are 
distant  and  irregularly  scattered,  on  the  outside  are  \cry  few  in  number  arranged  in  a 
regular  row.  Tarsal  joints  1,  2,  3,  4,  5.  Fore  tarsi  about  four-fifths  the  length  of  the 
middle  tarsi  which  are  scarcely  shorter  that  the  hind  tarsi,  all  furnished  beneath  with 
three  rows  of  rather  long  spines,  the  apical  ones  of  each  joint  somewhat  longer  than 
the  others;  basal  joint  equal  in  length  to  the  second,  third  and  fourth  together; 
second  scarcely  half  as  long  as  the  first.  Claws  pretty  small,  compressed,  strongly 
arcuate,  a  little  bent  in  the  middle.  Pad  rather  small,  transverse.  Paronychia 
bilobed,  the  upper  lobe  laminate,  compressed,  subfalcate,  nearly  twice  as  long  as 
broad,  reaching  to  tip  of  claw,  gently  tapering,  bluntly  pointed;  the  lower  lobe  thread- 
like, very  slender,  half  as  long  as  the  claw. 

Abdominal  appendages  of  male  having  the  upper  organ  moderately  large,  pretty 
broad,  gently  arched;  hook  a  little  arched,  depressed  above,  stout,  triangular,  taper- 
ing regularly  and  rapidly  to  a  very  blunt,  downcurved  point ;  lateral  arms  inconspicu- 
ous, forming  a  very  slight,  triangular  lamina  beneath  the  middle  of  the  hook.  Clasps 
as  long  as  the  upper  organ,  about  twice  as  long  as  broad,  nearly  equal  and  scarcely 
convex,  well  rounded  at  the  tip,  almost  unarmed. 
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This  genus  consists  of  a  single  spufies  bearing  a  close  resemblance  to 
some  Australian  forms.  It  is  {.eciiliar,  however,  as  far  as  known,  to  the 
southern  states  of  the  Union,  but  has  once  been  taken  near  Xew  En'^-land. 

The  butterflies  arc  of  small  size  and  the  males  destitute  of  a  discal 
patch.  The  wings  are  almost  black  with  a  few  very  small,  whitish  spots 
in  an  extra-mesial  series  on  both  wings,  less  numerous  on  the  hind  than  on 
the  fore  wings. 

Nothing  is  known  of  its  history  or  early  stages  but  some  brief  memo- 
randa given  by  Dr.  Chapman,  from  which  it  would  appear  that  the  cater- 
pillar is  slender  and  pale  green  with  a  light  brown  head  and  thoracic  shield, 
and  the  chrysalis  of  a  dull  green  with  no  frontal  projection. 


EXCUESUS  LXXV.— MONSTROSITIES. 

Who  breaks  a  butterfly  upon  a  wheel? 


Pope. 


Monstrosities  always  have  a  strange  allurement  and  often  contribute 
not  a  little  to  our  knowledge  of  the  morphology  of  the  group  of  creatures 
in  which  they  occur.  Goethe,  indeed,  said  that  Nature  revealed  herself 
through  them  ;  but  though  we  cannot  yet  expect  anything  important  when 
gleaning  in  so  narrow  a  field  as  the  butterflies,  it  may  be  worth  while  to 
continue  to  collect  facts  in  this  direction  until  they  may  be  available  for 
some  important  use.  Such  as  they  are,  therefore,  I  bring  together  the 
little  that  the  butterflies  have  so  far  to  show. 

Specimens  showing  a  mingling  of  the  characters  of  the  two  sexes,  called 
gynandromorphs,  are  by  no  means  unknown.  A  hurried  survey  of  the 
literature  of  the  subject,  most  of  whicli  was  collected  many  years  ago  by 
Dr.  H.  A.  Hagen,  shows  seventy-one  published  examples  of  thirty-one 
species,  mostly  European  ;  of  these  eight  are  Satyrids  of  three  species, 
eighteen  Nymphalinae  of  eleven  species,  including  our  Vanessa  atalanta 
and  Euvanessa  antiopa,  thirteen  Lycaeninae  of  four  species,  twenty-four 
Pierinae  of  seven  species  and  eight  Papilioninae  of  six  species.  Most  of 
these  show  complete  bilateral  distinction,  the  wings  of  one  side  being  of 
one  sex,  of  the  other  of  the  opposite  sex ;  apparently  the  left  side  is 
usually  female.  A  few  cases  have  been  observed  in  which  the  wings  of 
one  side  are  of  mixed  sexual  characters,  such  as  in  Cirrochroa  aoris  (West- 
wood),  Laertias  philenor  (Strecker),  Argynnis  paphia  (Rober),  etc. 
Westwood  even  gives  a  plate  of  his  magnificent  Thesaurus  entomologicus 
oxonicnsis  to  such  insects,  mostly  I)utterflies,  in  which  eight  different  kinds 
are  figured,  and  they  present  an  extraordinary  a])pearauce.  Dr.  AV.  J.  Hol- 
land writes  me  that  he  has  a  Papilio  polyxenes  collected  by  Mead,  in  \vlu(  li 
the  abdomen   is  female,  while  the  wings  have  the  male   coloring.     In  our 
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own  country  examples  of  gynandromorphism  have  been  few.  Edwards  has 
figured  one  or  two,  and  with  the  exception  of  Cyaniris  pseudargiohis,  all 
that  have  ijeen  recorded  are  Papilioninae, — Laertias  philenor,  Jasoniades 
glaucus  and  Papilio  polyxenes.  The  most  interesting  is  that  of  J.  glaucus, 
since  the  female  side  is  represented  by  the  dark  form  J.  glaucus  glaucus, 
forming  a  fine  contrast  to  the  j'ellow  male  side.  In  that  of  Cyaniris,  an- 
droconia  even  were  found  on  the  male  side.  In  one  of  Papilio  polyxenes 
the  division  affects  the  abdomen,  half  of  which  is  male,  half  female,  as  the 
appendages  show. 

Then  thei'e  are  those  malformations  which  affect  some  point  of  the  struc- 
ture. Sometimes  the  antennae  are  disturbed,  as  when  the  distortion  of  a 
joint  throws  the  stalk  out  of  line  or  when  a  suture  becomes  very  oblique  ; 
some  instances  of  this  sort  have  been  given  in  our  text  under  Oeneis 
eemidea,  Vanessa  atalanta,  Speyeria  idalia  and  Eurymus  jjhilodice.  But 
it  is  more  likely  to  affect  the  neuration,  numerous  instances  of  which  have 
been  recorded  abroad,  and  among  the  manuscripts  of  the  late  Lefebvre  in 
the  French  entomological  society's  library  are  notes  and  figures  of  some 
that  are  very  curious  and  which  have  never  been  published.  A  few  minor 
ones  among  our  butterflies  are  noted  above,  under  Oeneis  semidea,  Eup- 
toieta  claudia  and  Argynnis  atlantis. 

It  even  happens  that  one  whole  wing  may  be  altogether  wanting. 
Edwards  gives  such  a  case  with  Ijihiclides  ajax.  So,  too,  Bertkau  is  said 
to  have  shown  the  Bonn  natural  history  society  a  specimen  of  Polygonia 
c-album  with  the  left  hind  wing  wanting,  and  Harding  states  (Entom., 
xvi:257)  that  he  has  bred  a  number  of  Lepidoptera  with  one  wing  almost 
or  quite  wanting,  specifying  among  the  butterflies  two  cases  of  Lemonias 
aurinia  and  one  of  Limenitis  sibylla.  But  stranger  far  than  these  cases 
are  a  couple  of  instances,  recorded  and  figured  liy  the  untiring  Westwood, 
of  a  supernumerary  hind  wing.  One  was  in  Colias  rhanini,  tlie  other  in 
Aglais  urticae,  and  in  both  the  supernumerary  wing  was  imperfect ;  in  a 
third  case  a  supernumerary  wing  appears  to  have  been  de-s'cloped  but  to 
have  been  completely  amalgamated  with  the  wing  it  accompanied,  which 
thereby  had  a  vein  and  an  ocellus  too  many  !  Still  a  fourth  case  is  given 
by  Rober  of  a  supernumerary  hind  wing  in  Najas  jiopuli,  similar  to  the 
first  described  by  Westwood. 

The  catalogue  is  not  yet  exhausted.  It  sometimes  happens  that  in  the 
changes  from  caterpillar  to  chiysalis  and  from  chrysalis  to  imago  certain 
parts  normally  cast  still  adhere  to  the  creature.  Thus  Lehmann  raised  a 
Schoenis  cinxia  in  which  a  portion  of  the  old  caterj)illar  skin  witli  its  spines 
remained  attached,  even  intimately,  to  the  abdomen  of  the  butterfly,  so 
that  it  was  not  removable.  And,  most  curious  of  all,  the  caterpillar  head 
has  been  known  in  several  instances,  collated  with  care  by  Hagen  and 
Westwood,  to  remain  attached  to  the  chrysalis  and  after  that  to  the  butter- 
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fly  !  One  such  instance  is  recorded  in  our  text,  after  Zeller,  with  regard 
to  Euvanessa  antiopa,  and  another  case,  wliore  the  caterpillar  head  re- 
mained on  the  chrysalis,  but  from  wliich  the  butterfly  never  emerged,  is  given 
under  Euphoeades  troilus  and  figured  on  PI.  76,  figs.  74  to  80.  It  is  not 
a  little  curious  that  several  such  chrysalids  of  the  same  species  were  ob- 
tained by  Dr.  Thaxter  and  that  Dr.  Riley  has  found  one  of  Iphiclides  ajax. 
Instances  of  imagos  with  larval  head  have  now  been  found  on  four  different 
butterflies,  not  including  those  in  which  it  reached  only  the  chrysalis  state. 
The  i)Ossibilities  of  monstrous  development  seem  indeed  capable  of  takin^ 
still  another  direction  ;  for  in  one  of  the  European  moths,  Melanippe  mon- 
tanata,  a  precocious  caterpillar  has  been  found  which  developed  the  pec- 
tinated antennae  and  thoracic  legs  of  the  imago  "without  in  any  other  wav 
altering  its  appearance."  A  figure  of  this  strange  creature  is  given  in 
Science,  ii :  55. 


OLiaORIA   MACULATA.— The  twin  spot. 

Sesperia  maculata  Eihv.,  Proc.  eut.  soc.  —French,  Butt.  east.  U.  S.,  330  (1886). 

Philad.,  iv :  202,  pi.  1,  fig.  6,  2  figs.  (IStio).  Isoteinon  maculata  Hew.,  Cat.  coll.  Jiuni. 

Oligoria  mactdata  Scudd.,  Syst.  rev.  Amer-  Lep.,  229  (1879). 

butt.,  61  (1ST2).  Hesperia  orthomenes  Boisd.,  MS. 

Pam/i/i i7a  m«C!(?ata Edw..  Cat.  Lep.  Amer.,  Figured  hy  Glover,  III.  N.  A.  Lep.,  pi.  I, 

51  (1877)  ;-Chapm.,  Can.  ent.,  xi:  191  (1879) ;  fig.  16,  ined. 

Away  from  me,  and  only  love 
The  butterflies,  gay  triflers, 
Who  in  the  sunlight  sport — 
Away  from  me  and  sorrow ! 

Heine.— ( Transl.) 

Imago  (17  :  G).  Head  covered  above  with  closely  intermingled,  erect,  pale  fulvous 
and  black  hairs  and  scales,  the  former  slightly  tinged  with  olivaceous, -beneath  and 
close  around  the  eyes  covered  mostly  with  pale,  often  dingy,  straw  yellow  scales. 
Palpi  having  the  basal  joint  covered  with  similar  scales,  the  middle  joint  with 
the  same  at  base,  but  immediately  beyond  heavily  interspersed  with  blackish  fuli- 
ginous scales,  giving  the  palpus  a  very  griseous  appearance;  the  sides,  especially  in 
front,  have  a  few  longer,  or  a  little  more  erect,  blackish  bristles ;  the  protruded  part 
of  the  apical  joint  is  uniform,  blackish  fuliginous,  but  toward  the  base  is  flecked  with 
some  yellowish  scales.  Antennae  blackish  brown  above,  darkest  on  the  club,  faintly 
and  very  narrowly  interrupted  at  the  base  of  each  joint  of  the  stalk  with  pale  yellow- 
ish, the  interruption  sometimes  absent  from  tlie  middle  of  the  stalk,  and  generally 
more  distinct  than  elsewhere  toward  its  extremity,  beneath  dingy  buff,  interrupted  ex- 
cepting on  the  club  and  toward  the  extremity  of  the  stalk  with  blackish  at  the  tips  of 
the  joints ;  the  colors  of  the  upper  and  lower  surface  meet  on  the  sides  in  oblique  lines, 
so  that  the  dark  colors  are  broader  at  the  tip,  the  pale  at  the  base  of  the  stalk  joints; 
the  outer  side  of  the  club  is  black,  interrupted  distinctly  with  buff  at  the  base  of  the 
joints ;  otherwise  the  colors  are  uniform,  but  the  crook  and  the  usual  portion  of  the 
club  adjoining  it  is  naked,  fusoo-luteous.  Tongue  black,  at  tip  castaneous  or  testa- 
ceous. 

Thorax  covered  above  with  fuliginous  scales  and  hairs,  largely  intermingled  with 
long,  dull,  olivaceo-tawuy  hairs,  which  become  more  distinctly  tawny  on  the  patagia; 
beneath  with  mingled  pale,  dull  yellowish,  fuliginous  and  a  few  blackish  scales  and 
hairs:  femora  and  tibiae  dark  brown,  tlecked  on  the  inner  aud  upper  surface  of  both 


1762  THE   BUTTERFLIES  OF   NEW  ENGLAND. 

parts  heavily,  and  on  the  outside  (of  the  femora  only)  lightly  with  pale  yellow,  the 
femora  fringed  beneath  with  long,  pale  dirty  yellow  and  blackish  hairs,  the  former  in 
excess;  iipper  surface  of  tarsi  dark  brown,  under  surface  buff;  under  surface  of  fore 
tibiae  silvery  buff;  leaflet  of  fore  tibiae  glossy  dark  buff;  spurs  brownish  beneath, 
brownish  yellow  above;  spines  bright  luteous ;  claws  the  same,  a  little  dusky  at  tip; 
pad  fuliginous. 

Wings  above  rich,  dark  brown,  with  a  slight  ruddy  tint  in  the  middle,  particularly  of 
the  hind  wings.  Fore  loiiujs  slightly  flecked  on  the  basal  fourth,  especially  next  the 
costal  margin,  with  elongate,  tawny  scales;  outer  half  of  the  wing  with  four  or  five 
pseudovitreous  spots,  covered  with  nearly  colorless  scales;  two  (<?)  or  three  (?)  of 
these  are  small,  subquadrate,  usually  a  little  longer  than  broad,  situated  in  the  inter- 
spaces between  the  second  ((J)  or  third  ($)  and  fifth  superior  subcostal  nervules,the 
uppermost  of  those  iu  the  ?  in  the  middle  of  its  interspaces,  all  arranged  in  a  straight 
line,  scarcely  inclined  outward  from  a  right  angle  to  the  costal  margin ;  the  other  two  are 
larger,  and  situated  in  the  median  interspaces,  the  upper,  between  the  second  and  third 
median  nervules,  being  the  smaller  and  transversely  lunate,  openingoutward,  about  twice 
as  large  as  one  of  the  subcostal  spots,  and  situated  in  the  middle  of  the  basal  half  of  its 
interspace;  the  other  spot  in  the  interspace  below  is  sublunate  or  fabiform,  but  trans- 
versely oblique,  directed  from  above  downward  and  outward,  its  upper  extremity 
about  midway  between  the  upper  spot  and  the  base  of  the  second  median  nervule ;  it 
is  generally  about  twice  as  large  as  the  upper  median  spot ;  all  the  spots  are  consider- 
ably larger  in  the  ?  than  in  the  (J .  Outer  margin  very  faintly  and  very  narrowly 
marked  with  a  pale  line.  Fringe  pale  fuliginous,  sometimes  witli  a  slight  yellowish 
tinge,  its  basal  third  of  the  same  brown  as  the  ground  color  of  tlie  wing.  Hind  xoings 
with  a  minute,  round,  whitish,  vitreous  spot  in  the  middle  of  the  upper  median  inter- 
space, which  is  always  absent  from  the  (J ,  and  sometimes  very  indistinct  in  the  ?  ,  and 
occasionally  accompanied  in  the  J  by  a  dot  in  the  lower  median  interspace  at  tlie  same 
distance  from  the  margin.  Fringe  slightly  paler  than  on  the  fore  wings,  but  similarly 
obscured  at  the  base. 

Beneath  of  a  duller  brown  than  above,  but  tinged  faintly  and  uniformly  with  dark 
dull  tawny  excepting  on  the  lower  half  of  the  fore  wings,  where  it  becomes  more  or 
less  fuliginous.  Fore  wings  with  a  scarcely  perceptible  lighter  cloud  next  the  middle 
of  the  outer  margin,  the  spots  of  the  upper  surface  repeated  and,  in  the  lower  half  of  the 
medio-submedian  interspace,  a  broad,  comet-like  whitish  dash,  more  distinct  iu  the  ? 
than  in  the  J,  flecked  throughout,  but  especially  apically,  with  brown,  commencing  just 
beyond  the  middle  of  the  interspace  where  it  is  most  distinct,  and  fading  out  before 
reaching  the  outer  border,  sometimes  when  but  half  way  there.  Outer  margin  edged 
as  above.  Fringe  fuliginous,  darker  on  the  basal  tiian  the  apical  half.  Jlind  loiiigs 
with  three  subequal  white  spots,  sometimes  tinged  with  yellow,  about  the  size  of  the 
upper  median  spot  of  the  fore  wing ;  two  of  them  are  situated  side  by  side  iu  the 
median  interspaces,  the  lower  in  the  middle  of  its  interspace ;  the  third  is  in  the  middle 
of  the  subcostal  interspace;  the  lower  median  spot  is  nearly  round,  the  upper  median 
usually  longitudinally  oval  and  slightly  larger  than  the  lower ;  the  subcostal  varies  but 
is  usually  longitudinally  oblique  iu  position  and  suboval  in  form.  Fringe  very  much 
as  in  the  fore  wings. 

Abdomen  covered  with  dark  fuliginous  brown,  overlaid  above  by  numerous,  dark 
tawny  scales  and  beneath  by  pale  dirty  yellow  scales,  which  beneatli  prevail  on  the 
apical  third  of  the  joints  and  form  the  apical  clothing  of  the  whole  of  the  terminal 
joint.  Upper  organ  of  the  male  appendages  (37 :  33)  with  the  hook  scarcely  longer 
than  the  breadth  of  its  base,  where  it  is  encroached  upon  above  by  the  gibbosity  of  the 
centrum,  its  tip  bluntly  docked;  lateral  arms  less  bluntly  pointed  than  the  hook,  nearly 
reaching  its  tip.  Clasps  twice  as  long  as  broad,  the  upper  border  with  a  basal  rounded 
expansion  and  beyond  the  middle  a  slightly  upturned,  small,  rouuded  lobe  longer  than 
broad,  scarcely  separated  from  the  part  just  beyond,  consisting  of  a  very  small  blunt 
tooth,  by  a  slight,  transverse  incision. 
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Measurements  iu  raillimetres. 
Leugtli  of  tonj;ue,  20  mm. 

Leugth  of  fore  wing 

antennae 

hind  tibiae  and  tarsi.. 
fore  tibiae  and  tarsi.. 


MALES. 


Smallest.!  Average. 


16. 
8.5 
8.75 
5.7 


Largest. 


16.73 


FEMALES. 


Smallest, 


18. 


6. 


Average.  I  Largest. 


18. 


Described  from  23,2?. 

Caterpillar.  Last  stage.  Head  oval,  olilique,  densely  pubescent,  sliijlitly  granulated, 
light  bro^v^l.  Thoracic  shield  light  brown ;  body  slender,  pale  green,  finely  pubescent, 
the  last  two  segments  deeper  green.     Length,  25  mm.     (After  Chapman.) 

Chrysalis.  Cylindrical,  dull  green,  pubescent,  especially  about  both  extremities; 
the  he.ad  case  blunt,  wing  cases  smooth,  a  pair  of  flat  tubercles  on  the  ventral  side 
of  the  4th-8th  abdominal  segments ;  cremaster  broad,  triangular.  Length,  20  mm.  (After 
Chapman.) 

This  is  a  southern  butterfly  (32:6),  a  member  of  the  Carolinian  fauna 
and  found  to  all  appearance  only  on  its  southern  border  along  the  Gulf, 
having  been  first  reported  from  New  Orleans  (Norton),  and  since  taken  in 
abundance  in  Florida  in  various  places,  as  at  Indian  River  (Palmer),  Haul- 
over  (Schwartz),  Gainesville  (Miss  Peirce)  and  Brevard  Co.  (Witt- 
feld) .     It  is  also  reported  by  Strecker  as  found  in  Georgia. 

Its  only  claim  to  a  place  in  this  work  is  because  it  was  taken  in  a  sino'le 
instance  near  Albany,  N.  Y.  by  Meske  in  1866,  according  to  Lintner. 

It  is  an  early  butterfly,  since  specimens  obtained  at  the  end  of  March 
at  Indian  River  by  Palmer  were  in  a  bad  condition,  but  apart  from  this 
single  item  we  know  nothing  of  its  life  histoiy. 

Its  occurrence  in  New  York  shows  that  it  must  occur  in  many  other 
places,  so  that  we  may  look  for  a  large  extension  of  the  region  marked  on 
the  map.     Its  life  history  is  of  course  of  the  first  importance. 

LIST  OF  ILLUIgTBATIONS.—OLIGOBIA  MAC  UL  AT  A. 


General. 
PI.  32,  fig.  6.    Distribution  in  North  America. 

Imngo. 
PI.  17,  fig.  6.    Both  surfaces. 


PI.  37,  fig.  33.    Male  abdominal  appendages. 
42 :  16.      Neuralion. 

60 : 4.      Side  view  of  head  and  appendages 
enlarged,  with  details  of  leg  structure. 


LEREMA   SCUDDER. 


Lerema*  Scudd.,  Syst.  rev.  Amer.  butt., 
(1872). 


61       Hesperiapars  Auctorum. 
Paniphila  pars  Auctorum. 

Type.—Papilio  accius  Smith-Abb. 


I  trust  not  in  the  lily's  chasteness; 

The  color'd  fop,  the  butterfly, 
Toys  with  her,  kisses,  round  her  flutters, 

Till  lost  is  all  her  purity. 

Bx^^.—(Transl.) 
Imago  (60:  6).     Head  large,  clothed  with  transverse  masses  of  rather  short  hairs; 
just  outside  the  antennae,  a  short,  spreading,  appressed  bunch  of  arcuate  bristles, 
passing  about  one-flfth  way  around  the  eye.  Front  tumid,  not  greatly  protuberant,  ex- 
tending a  little  and  equally  beyond  the  front  of  the  eye;  transversely,  pretty  strongly 

*  \rpT||ia,  of  frivolous  action. 


1764        THE  BUTTERFLIES  OF  NEW  ENGLAND. 

arcuate,  scarcely  depressed  in  the  middle,  about  two  and  one-fourth  times  broader  than 
long,  subquadrate  in  form,  the  anterior  outer  angles  rounded  off,  the  front  border 
straight,  scarcely  excised  in  the  middle;  in  the  centre  is  a  slightly  raised,  circular, 
lens-shaped  protuberance,  apparently  an  ocellus,  although  unaccompanied  by  others,  of 
about  the  size  of  the  second  antennal  joint,  found  only  in  accius  and  in  the  female 
broken  into  two  or  three  irregularities;  separated  from  the  vertex  by  a  more  or  less 
distinctly  impressed,  straight  line  connecting  the  middle  of  the  antennae.  Vertex 
scarcely  tumid,  uniform,  just  attaining  the  height  of  the  eyes,  transversely  almost 
flat,  separated  from  the  occiput,  which  is  scarcely  sulcate  longitudinally  in  the  middle, 
by  a  slightly  impressed  line,  bent  but  little  in  the  middle.  Eyes  large,  full,  nearly  cir- 
cular, naked.  Antennae  situated  with  their  hinder  edge  scarcely  behind  the  middle  of 
the  summit,  separated  from  each  other  by  about  three  times  the  diameter  of  the  basal 
joints,  the  whole  antenna  of  about  the  length  of  the  abdomen,  composed  of  from 
thirty-six  to  thirty-eight  joints,  of  which  from  eighteen  to  twenty  form  the  club,  which 
is  about  half  as  long  as  the  stalk;  the  crook  e.xcluded,  it  is  nearly  five  times  as  long  as 
broad,  rather  slender,  increasing  in  size  very  gradually  from  the  base  fully  to  the 
middle  of  the  outer  half  or  at  about  the  eleventh  or  twelfth  joint  from  the  tip  of  the 
antennae  and  beyond  broadly  rounded  ofl";  the  crook  is  composed  of  seven  or  eight 
joints  and  forms  along  and  slender,  regularly  and  gently  tapering,  pointed  appendage, 
about  four  times  as  long  as  broad  and  considerably  longer  than  the  breadth  of  the 
club;  middle  joints  of  the  stalk  and  the  third  from  the  base  of  the  antennae  about 
four  times  as  long  as  broad.  Palpi  stout,  twice  the  length  of  the  diameter  of  the  eye, 
profusely  clothed  with  long  scales,  beyoud  whicli  about  lialf  the  apical  joint  protrudes ; 
basal  joint  buUate,  subpyriform,  rather  broader  than  long,  with  a  tumid  expansion  on 
the  inner  side  of  the  front  of  the  distal  extremity ;  middle  joint  bullate,  ovate,  the 
basal  end  rounded,  the  upper  bluntly  conical,  a  little  arcuate,  as  broad  as  the  basal 
joint,  twice  as  long  as  broad ;  apical  joint  seated  a  little  within  the  middle  of  the  ex- 
tremity of  the  middle  joint,  slender,  cylindrical,  bluntly  pointed  at  tip,  nearly  as  long 
as  the  breadth  of  the  middle  joint  and  fully  three  times  as  long  as  broad. 

Prothoracic  lobes  rather  small,  subtriangular,  strongly  appressed,  laminate,  the 
inner  edge  straight,  the  lower  a  little  convex,  the  upper  outer  edge  regularly  arcuate; 
it  is  nearly  half  as  long  again  as  high  and  as  long  as  the  diameter  of  the  eye.  Patagia 
similar  to  tliose  of  Oligoria. 

Fore  wing  (42  :  19)  twice  as  long  as  broad,  the  lower  outer  angle  falling  below  the 
middle  of  the  costal  margin  in  the  male,  distinctly  outside  of  it  in  the  female;  the 
costal  margin  sti-aight,  declivent  at  either  extremity ;  outer  margin  gently  and  regu- 
larly convex,  slightly  bent  in  the  middle  in  the  female;  the  apex  decidedly  (^)  or 
somewhat  (?)  produced.  Costal  nervure  terminating  a  little  beyond  the  middle 
of  the  costal  margin ;  the  subcostal  not  very  closely  approximated  to  the  costal  mar- 
gin, the  third  uervule  originating  at  the  middle  of  the  wing ;  cell  two-thirds  as  long 
as  the  wing,  moderately  slender,  largest  just  before  the  apex;  first  median  uervule 
arising  at  about  midway  between  the  base  and  the  second  branch,  the  origin  of  which 
is  below  the  third  subcostal  nervule;  internal  nervure  short,  straight. 

Hind  wing  one-fourth  longer  than  broad ;  tlie  upper  half  scarcely  longer  than  the 
lower  portion  of  the  outer  margin,  nearly  straight,  equal,  rounded  at  the  upper  and 
lower  angles ;  basal  lobe  of  the  costal  region  large.  Subcostal  and  median  nervures 
first  forking  at  equal  distances  from  the  base,  a  little  beyond  the  basal  third  of  the 
wing. 

Discal  stigma  of  male  inconspicuous,  formed  of  a  very  slender,  arcuate  streak  of 
dead  bl.ack,  erect  rods  crossing  the  middle  and  lower  median  interspaces,  the  latter 
almost  transversely  and  so  farther  from  the  base  than  in  the  otlier  genera.  The  scales 
contained  in  the  stigma  consist  of  exceedingly  slender  jointed  threads,  long  and  very 
slender  scales,  rounded  and  largest  at  the  tip,  besides  short,  truncate  scales  iu  some 
of  the  species ;  the  cover  scales  when  present,  small  and  short. 

Legs  2, 3, 1,  in  general  considerably  shorter  than  in  the  previous  genus.  Femora  with 
a  thick  fringe  of  hairs  beneath,  long  and  decreasing  in  length  from  base  to  tip  on  all 
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but  the  fore  le-is.on  these  moileriUely  Ion;;  aiul  nearly  ei|ual ;  himl  tibiae  with  a  rnther 
thick  friiise  of  hairs  above,  anil  a  few  similar  hairs  on  middle  tibiae.  Kemora  2,  1,  3; 
tibiae  2,  II,  1  ;  tarsi  ;!,  2,  1,  but  In  acclus  2,  ;),  1;  liind  tibiae  aiul  tarsi  to^'ethcr  but 
little  longer,  loii.^er  than  those  of  the  inldiUe  pair  together;  fore  femora  two- 
thirds  to  three-fourths  the  length  of  tlie  mUUlle,  one-fourth  longer  than  the  hind 
femora;  fore  tibiae  rather  more  than  half  as  long  as  the  fore  femora  or  the  hind 
tibiae,*  and  somewhat  less  than  half  as  long  as  the  middle  tlblan.  Foliate  appendage 
of  fore  tibiae  very  slender,  tapering,  attached  to  the  middle  of  the  apleal  two-thirds 
of  the  joint,  extending  some  distance  beyond  It,  Hve  or  six  times  as  long  da  broad, 
arcuate  on  the  apical  two-thirds  and  bluntly  pointed  at  the  tip.  Otlicr  tibiae  furnished 
at  tip  with  a  pair  of  very  long  and  slender,  very  nne<|U!il  spurs,  an<l  the  hind  legs  also 
with  a  secondary  exactly  similar  pair  in  the  middle  of  the  apical  four-llflhs  of  the 
joint;  lateral  spines  of  middle  and  hind  tibiae  much  as  In  Oligoria.  Tarsal  joints 
1,2,3,4,  o,  excepting  on  the  fore  legs,  where  the  terminal  is  slightly  longer  than  t!ie 
preceding  one.  Fore  tarsi  from  two-thirds  to  four-llfths  as  long  as  the  middle,  from 
three-llfths  to  tliree-fourtlis  the  length  of  the  hind  tarsi,  all  furni.shed  with  a  triple 
row  of  pretty  long  spines,  the  apical  ones  of  each  joint  a  little  longer;  ba.sal  joint 
nearly  or  quite  as  long  as  the  rest  together  (in  acclus  proportionally  longer  than  In 
bianua),  second  joint  barely  half  as  long  as  first.  Claws  very  small,  regularly  but  not 
strongly  arcuate,  compressed,  tapering.  Pad  moderately  large,  tumid.  Paronychia 
bilid,  upper  lobe  compressed  laminate,  broad,  falcate,  with  rounded  tip,  slightly 
curved,  reaching  to  the  tip  of  the  claw,  not  strongly  tapering;  lower  lobe  minute, 
thread-like,  less  than  half  as  long  as  the  claw. 

Abdoniiual  appendages:  Upper  organ  pretty  large,  broad  and  depressed,  the  cen- 
trum bent  so  that  the  main  portion  of  the  organ  is  horizontal ;  centrum  deeply  sul- 
catc  above  longitudinally;  hook  double,  the  arms  widely  separated,  straight  and 
horizontal,  resembling  the  arms  of  a  tuning  fork ;  lateral  arms  separate,  as  long  as  the 
hooks,  somewhat  similar  to  and  well  separated  from  them.  Clasps  stout,  broad  and 
long,  longer  than  the  upper  organ,  nearly  equal,  the  extremity  considerably  produced 
and  hooked  above. 

This  American  group  is  limited  to  the  mainland  of  eastern  North  America, 
between  the  fifteenth  and  the  forty-second  degrees  of  latitude  ;  it  has  rarely 
been  found  far  fi'om  the  sea  coast.  One  species  is  found  in  Central  Amer- 
ica ;  one  in  the  southern  and  one  in  the  northern  states  ;  tlie  two  latter  have 
been  taken,  rather  rarely,  in  southern  New  England. 

The  butterflies  are  of  small  size  and  the  males  are  supplied  witli  an  in- 
distinct, linear,  discal  streak  on  the  fore  wings.  The  color  is  very  dark 
brown,  with  very  slight  markings,  consisting,  on  the  fore  wings,  of  an 
extra-mesial  curving  or  bent  scries  of  small  white  spots,  and  on  the  under 
surface  of  the  hind  wings  of  indistinct,  intermingled  cloudings  of  dark  and 
pale  blue,  sometimes  forming  vague  bands  across  the  middle  of  the  wing. 
The  genus  is  remarkable  for  sometimes  possessing  ocelli  in  the  perfect  state 
— the  only  instance  known  among  butterflies.  One  of  the  New  England 
species  possesses  them,  the  other  does  not.  They  vary  in  appearance  in  the 
sexes  and  are  found  upon  the  middle  of  the  front,  while  in  the  lower  Lepi- 
doptera  they  invariably  occur  on  the  vertex.  In  this  connection  it  should 
be  noted  that  this  genus  falls  at  the  very  base  of  the  Hesperidae,  and  that 
it  is  aberrant  in  several  other  points,  as  an  examination  of  the  talde  on 
page  1.5.50  will  show. 

•  Sometimes  the  hind  tibiae  arc  a  little  longer  than  the  fore  femora. 
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The  butterflies  are  polygoneutic,  at  least  in  the  south,  probably  wintering 
in  the  chrysalis.  Tlie  caterpillars  feed  upon  Gramineae  (Erianthus,  Zea) 
and  perhaps  upon  Leguminosae  (Wistaria). 

The  eggs  are  large,  white,  distinctly  and  finely  reticulate  with  raised 
lines,  and  the  cells  very  finely  punctuate.  The  caterpillars  are  nearly 
white,  sprinkled  with  darker  dots,  and  according  to  Abbot  faintly  striped 
with  green.  The  chrysalids  are  greenish  white,  with  a  long  and  slender, 
straight,  tapering  frontal  prominence. 

Two  species  are  found  in  eastern  North  America. 


EXCURSUS  LXXVI.—THE  COLORING   OF   BUTTERFLIES  AS 
RELATED  TO  THEIR  DISTRIBUTION. 

WTiite,  yellow  anil  painted,  there  mustered  a  score 
Of  the  butterflies— with  them  they  brought 'Hei  laopo'r. 
G.  C.  Sty.^t.— Songs  from  the  Chinese. 

In  butterflies  as  in  other  animals,  species  of  the  widest  distribution 
usually  display  the  greatest  variety  in  their  characteristic  peculiarities  ;  no- 
where is  this  more  true  than  in  their  coloring.  Latitude,  especially,  has 
an  influence  in  these  alterations,  and  altitude  produces  almost  precisely  the 
same  effects  as  latitude.  Many  species  present  so  different  an  aspect  at  the 
northern  and  southern  extremities  of  their  range  as  to  have  been  described 
as  distinct  species.  So  we  may  discover  a  difference  of  considerable  im- 
portance in  the  coloring  of  butterflies  as  a  whole,  in  passing  from  the  tropics 
toward  the  poles,  just  as  we  observe  a  certain  procession  of  color  during  the 
season,  as  one  species  is  replaced  by  another.  Every  one  is  aware  that  the 
most  brilliant  tints  among  birds  and  butterflies  are  found  in  the  tropics, 
while  the  sombre  shades  are  more  in  sympathy  with  the  gloomier  subarctic 
regions.  Prittwitz  and  Meyer-Diir  have  studied  this  question  in  the 
European  Lepidoptera  as  a  whole,  and,  with  some  exceptions,  we  may 
accept  their  generalizations  as  applicable  to  the  butterflies  of  our  own 
country. 

The  highest  life  of  color  in  the  wings  of  butterflies  consists  in  sharply 
defined  spots  of  red,  blue,  and  yellow,  and  especially  of  red.  These  colors 
predominate  in  the  tropical  regions  and  are  rare  in  alpine  and  subarctic  dis- 
tricts. As  we  go  north,  the  colors  become  less  sharply  defined,  then 
gradually  fade  away  or  become  blended  with  surrounding  tints  ;  the  red 
first  disappears,  the  blue  follows,  the  yellow  longest  maintaining  its  hold, 
although  Prittwitz  considers  the  blue  the  most  persistent.  As  soon  as  we 
leave  the  tropics  these  brighter  colors  are  seldom  seen  in  combination  ;  and 
as  we  approach  the  higher  temperate  regions,  we  are  constantly  struck  by 
the  impurity  of  the  tints.  Take  a  single  example  from  our  common  sulphur 
butterflies  of  the   genus  Eurymus ;    the  more  southern  species  have  the 
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under  surface  of  the  hind  wings  of  a  clear  canary  yellow,  and  what  few  spots 
they  possess  are  clustered  into  sharply  defined  niarkino-s  next  tiic  niarsin  ; 
these  features  predominate  until  we  arrive  at  tiie  middle  states,  wlujn  a 
change  begins ;  and  on  reaching  Labrador  we  find  the  opposite  extreme,  a 
ground  color  of  greenish  yellow  completely  flecked  with  atoms  of  brown, 
giving  the  wing  a  grimy  appearance ;  while  the  marginal  markings  are 
simply  more  densely  clustered  atoms,  forming  spots  which  gradually  pass 
into  tlie  general  dinginess  of  the  wing. 

This  loss  of  purity  and  greater  or  less  suflPusion  of  markings  is  char- 
acteristic of  northern  and  alpine  forms,  and  is  in  perfect  accord  with  another 
phenomenon,  the  appearance  6f  those  varieties  or  sports  which  are  called 
examples  of  suffusion.  Although  they  frequently  seem  very  unlike  the 
normal  form,  a  little  study  always  suflSces  to  show  to  what  species  they  be- 
long. This  disguise  is  produced,  as  already  stated  in  the  Excursus  devoted 
to  that  subject,  by  the  blending  of  certain  colors,  especially  of  black,  white, 
or  silvery  tints,  which  normally  occur  at  distinct  parts  of  the  wing.  Now 
these  suftusions  have  been  known  almost  exclusively  from  the  temperate 
regions,  and  have  been  artificially  produced  by  subjecting  chrysalids  to  un- 
usual cold.  A  large  number  have  been  recorded  in  Europe,  where  they 
are  commonest  in  the  alpine  districts  of  Switzerland. 

These  general  changes  of  prevailing  tints  among  butterflies  from  the 
tropics  northward  are  perhaps  less  striking  because  so  gradual,  and  seem 
fairly  connected  with  physical  conditions  ;  color  is  dependent  upon  light, 
and  of  course  the  greatest  intensity  and  duration  of  light  is  in  the  tropics ; 
the  two  phenomena  are  completely  parallel.  It  is,  however,  harder  to 
understand  a  very  curious  sport  in  one  of  our  butterflies,  which  is  known 
to  have  originated  within  recent  years.  There  are  a  very  few  butterflies 
common  to  this  country  and  Europe  ;  and  not  a  few  entomologists  have 
attempted  to  find  some  difference  between  representatives  from  either  con- 
tinent, thus  far  without  real  success.  Within  a  few  years  the  cabbage 
butterfly,  as  we  have  seen,  was  accidently  introduced  from  Europe,  and 
has  now  spread  widely  ;  nor  does  any  difference  exist  between  European 
and  ordinary  American  examples  of  this  insect.  But  there  suddenly  ap- 
peared in  this  country  a  variety  unknown  to  Europe,  or,  if  known,  exces- 
sively rare,  in  which  the  normal  chalky  white,  which  forms  almost  the  only 
color  of  the  upper  surface  of  the  wings,  is  replaced  by  a  pale  sulplmr  tint ; 
probably  few  of  our  entomologists  have  not  seen  this  variety,  although  from 
its  resemblance  on  the  wing  to  our  commonest  of  butterflies,  the  clouded 
sulphur,  it   would  ordinarily  escape  observation. 


Table  of  the  species  of  Lerema,  based  on  the  imayo. 

Hind  winjjs  beneatb  warm,  ferrU!,'inous  brown,  outer  margin  enlivened  with  a  bluish  or  lila- 
ceous  bloom ;  clasps  of  male  abdominal  appendages  excised  above  just  before  the  tip — acciiis. 

Hind  wings  beneath  cold,  dark  brown,  the  outer  margin  with  a  hoary  bloom ;  clasps  of  male  ab- 
dominal appendages  excised  far  before  the  tip hlanna. 
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LEREMA  ACCIUS.— The  clouded  skipper. 

[Clouded  skipper  (Scudder) ;  white  spotted  brown  slsipper  (Maynard).] 

Fapilio  accitis  Sm.-Abb.,  Lep.    ius.  Geo.,  iii:178  (18ii31;Ib.,  [manoco],  Proc.  Bost.  soc. 

i :  4546,  tab.  23  (1797).  nat.  hist.,  xi :  382  (1868). 

I'amphila      accius    Westw.-Hew.,    Gen.  Ilesperia    nortoiiii    Edw.,   Trans.     Amer. 

iliiirn.  Lep.,  ii :  523  (1852) ;— Chapm.,  Can.  ent.,  entom.  soc.,  i:  287-288  (1867). 

xi:    191  (1879);— French,   Butt.  east.  U.  S.,  Hesperia   punctella    Grote-Rob.,     Trans. 

327-32.8  (1886) ;— Mayn.,  Butt.  N.  Engl.,  65,  Amer.  ent.  soc,  i:  1-2  (1867). 

pi.  8,  figs.  105, 105  a  (1886).  Papilio  curtins  Abb.,  Draw.  ins.  Geo.  Br. 

Lereina    accius   .Scudd.,    Syst.    rev.    Am.  Mus.,  vi :  75,  figs.  102-104  (ca.  1800). 

butt., 61  (1872) ;  Butt.,  fig.  65  (1881).  Jiesj^ria  clutmis  Boisd.,  MS. 

Hesperia  accius  Hew.,   Cat.  eoll.  diurn.  Figured  also  by  Glover,  111.  N.  A.  Lei^.,  pi. 

Lep.,  219  (1879).  B,  tig.  19;  pi.  E,  figs.  8, 10,  ined. 

Hesperia  monoco  Scudd.,  Proc.  Ess.  iust.,  [Not  Pap.  curtius  Fabr.] 

And  then  againe  he  turneth  to  his  play, 
To  spoyle  the  pleasures  of  that  Paradise. 

Spenser. — Muiopotmos. 

Imago  (17:3,  7).  Head  covered  above  with  mingled  dull  yellowish  and  grayish 
hairs,  and  in  the  central  patches  with  dark  brown  .scales ;  beneath  with  very  pale,  dirty 
yellow  scales,  which  extend  around  the  eye  behind  and  above,  becoming  brighter  yellow 
above;  tuft  on  either  side  of  the  antennae  of  mingled  blackish  and  dull  yellow 
bristles.  Palpi  very  pale  dirty  yellow  at  base,  becoming  scarcely  more  yellow  and  a  little 
more  brownish  toward  the  tip,  flecked  r.ather  profusely,  especially  toward  tip,  with 
black  scales;  apical  joint  dull  brownish,  flecked  in  front  with  yellowish.  Antennae 
dark  brown  on  the  stem  above,  faintly  annulated  with  pale  at  the  base  of  the  joints ; 
upper  surface  of  club  blackish  fuliginous  with  a  purplish  tinge,  the  basal  third  or 
fourth  pale  greenish  nacreous ;  beneath  nacreous,  the  apical  half  of  the  joints  more  or 
less  brown  anteriorly,  the  apical  half  of  the  club  blackish;  crook  naked,  brownish  yel- 
low, paling  toward  the  tip.     Tongue  dark  castaueous,  a  little  infuscated  later.ally. 

Thorax  covered  above  with  yellowish  brown  hairs,  tinged  slightly  with  olivaceous, 
concealing  large,  dark  brown  scales;  prothorax  with  mingled  yellow  and  dark  brown 
scales,  the  former  inclining  to  tawny;  beneath  with  grayish  yellow  hairs,  becoming 
yellowish  anteriorly.  Legs  redtlish  brown,  the  upper  and  outer  surface  of  the  femora 
silvery  gray,  the  sides  of  the  rest  of  the  leg  inclining  to  the  same,  the  tibiae  growing 
darker  above  toward  the  tip;  leaf -like  appendage  of  fore  tibiae  glistening,  pale 
brownish  yellow ;  spurs  brownish  yellow ;  spines  reddish  luteous ;  claws  reddish ;  pad 
dusky  reddish. 

Wings  above  very  dark,  uniform,  warm,  glossy  brown.  Fore  loinf/s  with  a  scarcely 
arcuate  series  of  minute,  round  or  squarish,  equal,  white  or  silvery  white,  subcostal 
spots,  arranged  in  a  transverse  series,  the  convexity  inward,  at  right  angles  to  the  cos- 
tal margin,  scarcely  beyond  the  middle  of  the  outer  half;  in  the  middle  of  the  basal 
two-fifths  or  half  of  the  upper  median  interspace  a  square  spot  similar  in  size  and  color, 
and  in  the  lower  median  interspace  (in  the  $  only)  a  much  larger,  silvery  white  spot, 
rounded  interiorly,  straight  or  slightly  concave  exteriorly,  just  below  the  base  of  the 
middle  median  nervule ;  at  the  upper  edge  of  the  cell,  opposite  the  base  of  the  first 
subcostal  nervule  a  minute,  roundish  white  spot,  also  in  the  ?  only;  the  other  spots 
are  larger  in  the  ?  than  in  the  $ .  Discal  stigma  (43 :  20)  slender,  gently  arcuate, 
nearly  equal,  tapering  slightly  at  either  end,  l)ut  especially  at  the  inner  end,  about 
seven  times  as  long  as  broad,  extending  from  the  last  divarication  of  the  median  to  a 
little  within  the  middle  of  the  submedian  nervure ;  it  is  composed  of  blackish  slate- 
brown  hairs,  directed  from  above  downward  and  compactly  appressed;  it  is  sometimes 
divided  into  two  equal  patches  by  the  lowest  median  nervule.     The  nervules  are  usually 
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a  little  il.irker  than  the  gi-ouud  color  of  the  wiug,  and  the  outer  border  is  narrowly  and 
indistinctly  edged  with  black.  Fringe  blackish  brown  on  the  basal  third,  beyond  vary- 
ing from  pale  yellowish,  narrowly  interrupted  with  dusky  at  tlie  nervure  tips,  to 
uniform  dusky,  mud  icings  witliout  markiugs,  tlie  lower  lialf  covered  witli  liairs, 
having  a  sliglit  olivaceous  tinge;  nervures,  outer  edge  and  fringe  as  in  the  fore  whigs. 

Beneath  very  dark  lirown,  considerably  tinged  with  ferruginous,  but  at  tlie  outer 
border  of  both  wings  and  Ijefore  tlie  middle  of  the  hind  wings  tluslied  with  a  hoary 
bloom.  Fore  wings  with  the  markiugs  of  the  upper  surface  repeated  beneatli  and  in 
addition  the  tips  of  the  subcostal  nervules  sometimes  dashed  with  whitisli ;  at  the 
outer  border  of  the  wing  in  a  space  which  is  bounded  by  a  line  running  from  the  apex 
of  the  wing  toward  the  middle  of  the  outer  half  of  the  submedian  nervure,  stoppin" 
at  the  upper  subcostal  nervule  and  hence  directed  toward  the  outer  border  in  the 
lower  median  interspace,  distinctly  but  delicately  flecked  with  pale  bluisli  scales, 
giving  it  a  hoary  bloom  ;  outer  margin  distinctly  but  delicately  edged  with  a  blackish 
line.  Fringe  as  above,  but  more  frequently  interrupted  with  dusky.  Hind  wings  with 
a  faint,  scarcely  paler,  roundish  spot  just  beyond  the  middle  of  the  costo-subcostal 
Interspace ;  the  hoary ,  bluish  bloom,  similar  to,  but  perhaps  fainter  than,  that  of  the  fore 
wings,  occupies  two  areas  :  one  a  basal  patch  below  the  subcostal  nervure,  terminated 
outwardly  by  a  straight  line,  which  connects  the  base  of  the  upper  subsostal  and 
median  nervules  and  continues  to  the  inner  border;  the  outer  occupies  the  outer 
border  to  a  depth  of  about  two  interspaces,  bounded  interiorly  by  a  broadly  curved 
line  running  from  the  tip  of  the  upper  subcostal  and  lower  median  nervules,  or  more 
often  by  a  nearly  straight  line  running  from  the  former  to  the  niidtlle  of  the  inner 
border,  along  which  a  narrow  series  of  pale  squarish  spots  is  often  present  in  the 
median  and  medio-submedian  interspaces.  Outer  margin  narrowly  and  distinctly  edged 
with  blackish.     Fringe  much  as  above. 

Abdomen  dark  brown,  rather  sparsely  flecked  witli  olivaceous  hairs  above  and 
especially  on  sides ;  beneath  heavily  tinged  with  yellowish  brown,  giving  a  grayish 
eflect ;  upper  organ  of  male  appendages  (37 :  12,  32)  with  the  base  of  the  hooks  more 
widely  separated  than  the  tips;  lateral  arms  forming  equal  compressed  blades  rounded 
at  the  tips,  scarcely  curving  upward ;  they  approach  each  other  at  their  very  base  and 
then  continue  parallel  and  but  slightly  separated  throughout.  Clasps  twice  as  long  as 
broad,  the  extremity  rounded,  longest  above,  the  upper  margin  pretty  deeply  excised 
just  before  the  tip,  leaving  the  extreme  upper  posterior  angle  produced  as  an  up- 
wai'd  directed,  but  Incurved,  triangular,  laminate,  pointed  lobe. 


Measurements  in  millimetres. 

MALES. 

FEMALES. 

Length  of  tongue,  19  mm. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

T.pno-th  of  fore  win*** 

15. 

8.(?) 

4.85 

IT. 

8.5 

17.75 
9. 
9. 
5.6 

16. 

8. 

4.25 

18.5 

8.4 
8.4 
5. 

19.5 

9.35 

hind  tiliiae  and  tarsi. . 
fore  tibiae  and  tarsi.  . 

9.35 
5.5 

Described  from  11 3  ,  11  ? . 

Accessory  sexual  peculiarities.  The  discal  stigma  of  the  male  has  been  described 
under  the  wing;  the  scales  contained  in  it  consist  of  jointed  threads  (51  :fi  a)  in  the 
heart  of  the  stigma,  the  joints  apparently  enlarged  slightly  at  the  incisures ;  in  the  api. 
cal  portion  are  found  some  very  long  .and  Large,  slender  scales  (fi  b)  with  rounded  tip,  a 
little  larger  apically  than  at  base;  the  cover  scales  (6c)  are  small,  subquadrate,  with  a 
wavy  apical  margin.  In  the  vitreous  subcostal  spots  of  the  femsile  will  be  found  some 
transverse,  oval  scales  (G  d),  finely  striate,  with  wavy  reflections  and  entire  and  regular 
margins. 

Egg  (66  :  36).  Cells  in  the  middle  of  the  egg  very  regularly  pentagonal,  about  .03 
mm.  in  diameter;  below  growing  broader  than  high,  so  as  to  h.ave  the  longer  diameter 
near  the  base  of  the  egg  .04  mm.  The  cells  are  filled  very  irregularly  with  punctures 
•which  appear  to  be  linear,  giving  them  the  appearance  in  certain  lights  of  supporting  a 
short  hair,  which  caused  the  artist  to  so  represent  it  on  the  plate,  but  none  can  be  seen 
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on  the  profile ;  the  punctures  vary  iu  number  but  are  usually  about  ten  or  eleven  in  a 
cell.     Diameter  of  egg,  1.08  mm. 

Caterpillar.  Last  stage  (77  :  3G).  Head  white,  edged  posteriorly  with  black,  the 
sides  of  the  front  with  an  oblique  black  streak  and  the  frontal  suture  red.  Body  pale 
green,  apparently  with  a  hoary  bloom,  with  a  dusky  dorsal  line,  and  laterodorsal,  su- 
prastigraatal  and  inf  rastigmatal  dark  green  stripes ;  dorsal  thoracic  shield  black ;  tho- 
racic legs  black.     Length,  37  mm.     (According  to  Abbot  and  Smith). 

Another  description.  Head  rather  small,  oblique,  oval,  flattened  frontally,  white 
with  a  black  band  around  top  and  sides,  a  black  streak  down  middle  of  face  and  a  short 
black  streak  on  either  side  of  this  last,  and  not  reaching  the  band  at  top.  Thoracic 
shield  black.  Body  slender,  nearly  white,  but  under  the  lens  mottled  and  dotted  with 
darker  lines  and  points,  the  rings  on  the  posterior  half  of  each  segment  more  promi- 
nent and  less  dotted.     Length,  34  mm.     (After  Chapman.) 

Chrysalis  (85  :  46).  Pale  green,  incisures  of  abdomen,  edges  of  wings  and  tongue 
pale  pink.  Length  from  tip  of  tubercle  to  end  of  cremaster,  28  mm. ;  length  of  tubercle, 
3  mm. ;  of  cremaster,  1.75  mm. ;  of  tongue  beyond  end  of  wings,  10  mm. ;  height  of 
thorax,  5.5  mm.     (According  to  Abbot  and  Smith). 

"Slender,  smooth,  white,  the  head  case  tapering  into  a  slender  pointed  beak." 
(Chapman). 

Distribution  (32  :7) .  This  butterfly  is  a  member  of  the  Carolinian  fauna 
but  has  been  reported  so  far  only  along  the  coast,  excepting  in  a  single 
instance,  French  reporting  it  to  be  found  in  southern  Illinois.  It  ex- 
tends beyond  our  southern  borders,  having  been  taken  by  Palmer  at  San 
Luis,  Hacienda  da  Bledos  and  Saltillo,  Mexico ;  along  the  Gulf  coast  it 
has  been  found  in  Louisiana,  Demopolis,  Ala.  (Grote)  and  Florida 
where  it  extends  to  the  Keys  (Palmer).  It  follows  the  Atlantic  coast  far 
northward,  having  been  taken  at  Indian  River,  Florida  ( Wittfeld) ,  Wil- 
mington Island  (Oemler),  and  other  parts  of  Georgia  (Grote  and  Robin- 
son) and  North  Carolinia  (Edwards),  eastern  Pennsylvania  (French)  and 
Atlantic  City,  N.  J.  (Aaron). 

It  has  been  repeatedly  taken  in  southern  New  England  in  Farmington 
(Norton),  Guilford  (Mus.  Yale  College)  and  New  Haven,  Conn.  (Smith), 
and  has  even  been  found  in  Massachusetts. 

Food  plant.  Abbot  and  Smith  figure  this  species  upon  Wistaria 
frutescens  D.  C,  one  of  the  Leguminosae,  but  Abbot  says  it  "feeds  on 
blades  of  Indian  corn,"  Zea  mays,  a  paniceous  grass  ;  so,  too.  Dr.  Chapman 
has  reared  it  upon  the  woolly  beard-grass,  Erianthus  alopecuroides  Ell., 
one  of  the  Gramineae. 

Life  history.  In  the  north  the  single  record  of  its  occurrence  is  April 
2,  in  Connecticut  (Norton).  In  the  south  it  is  apparently  trigoneutic, 
for  Dr.  Palmer  took  it  in  different  parts  of  Mexico  in  the  first  half  of  July 
and  again  in  September  and  October.  He  also  brought  specimens  from 
Florida  Keys  taken  in  the  first  half  of  July  and  Dr.  Oemler  sent  me  a 
female  from  Wilmington  Island,  Georgia,  taken  at  the  end  of  October.  Dr. 
Chapman  found  the  larva  August  2  at  Appalachicola,  Fla.  Abbot,  more- 
over, bred  the  butterfly  April  20  and  June  29,  all  which  indicates  three 
broods  in  the  south:  April,  end  of  June  and  September.     Maynard,  who 
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has  often  visited  Florida,  says  that  it  is  found  in  the  south  "from  early 
spring  until  late  in  tlic  autumn."  Abbot  found  tlie  chrysalis  state  to  last 
eight  days  in  June.  Its  early  appearance  at  the  north  indicates  hilierna- 
tion   in  the  chrysalis. 

Fitch  describes  in  his  unpublished  notes  a  pupa  which  he  ascribes  to 
this  species  but  by  error. 

Desiderata.  Tlie  chance  for  any  enlargement  of  our  knowledge  of  this 
insect  from  observations  in  the  north  is  small  on  account  of  its  extreme 
rarity  ;  observers  by  the  sea-shore  are  in  the  best  position.  The  life  history 
as  given  here  is  based  upon  quite  too  fragmentary  data  and  needs  ^erifica- 
tion  and  amplification  at  every  point ;  this  would  proliably  be  easj'  to  do 
in  the  south.  None  of  the  larval  stages  are  sufficiently  described,  nor  is 
the  chrysalis,  and  the  egg  only  from  dead  material ;  the  habits  of  the  larva, 
if  they  have  any  peculiarity,  and  the  mode  of  suspension  of  the  chrysalis  are 
alike  unknown.  How  is  the  winter  passed  and  if  in  chrysalis  in  what  sort 
or  a  concealment,  and  how  does  it  diifer  from  that  made  for  the  chrysalids  of 
the  fair  season? 

LIST  OF  ILLUSTEATIONS.-LEREMA  ACCIUtf. 


Egg. 
PI.  66,  fig.  36.    Egg. 

Caterpillar. 
PI.  77,  fig.  36.    Mature  caterpillar. 

Chrysalis. 
PI.  85,  fig.  46.    Chrysalis. 

Imago. 
PI.  17,  fig.  3.    Male,  half  of  upper  surface. 
7.    Female,  both  surfaces. 


PI.  37,  figs.  12,3-2.    Male     abdominal    appen- 
dages. 

42: 19.    Neuration. 

43:20.    Discal  stigma  of  male  fore  wiug. 
51 :  6.    Scales  of  the  discal  stigma. 
60 :  6.    Side  view  of  head  and  appendages 
enlarged,   with  details  of  leg  structure. 
General. 

PI.  32,  fig.  7.    Distribution  in  Xorth  America. 


LEREMA  HIANNA.— The  dusted  skipper. 

[Four  spotted  brown  skipper  (Maynard).] 


Hesperia  hianna  Scudd.,  Proc.  Bost.  soc. 
nat.  bist.,  xi:  382-383  (IS&S). 

Pamphila  hianna  Kirb.,  Syn.  catal.  Lep., 
600  (1871);— French,  Butt.  east.  U.  S.,  347 
(1886) ;— Mayn.,  Butt.  X.  Engl.,  65,  pl.  8,  figs. 


106,  106a  (1886). 

Lerema  hianna  Scudd.,  Syst.  rev.  Am. 
butt,,  61  (1872). 

Figured  also  by  Glover,  111.  K.  A.  Lep.,  pl. 
T,  fig.  1,  ined. 


So  in  his  silken  sepulchre  the  Worm, 
Warm'd  with  new  life,  unfolds  his  larva-form; 
Erewhile  aloft  in  wanton  circles  moves, 
And  woos  on  Hymen-wings  his  velvet  loves. 

DAmyia.— The  Botanic  Garden. 
O,  I  am  out  (.f  breath  in  this  fond  chase! 

SHAKESPtixK^.—^Iidsiimmer-Night's  Dream. 

Imago  (10 :  31-32) .  Head  covered  above  with  mingled  yellowish  brown  and  blackish 
hairs,  the  former  tinged  anteriorly  with  ferruginous,  and  behind  the  antennae  with 
blackish  fuliginous  scales :  tuft  on  either  side  of  the  antennae  of  black  or  ferruginous 
bristles;  eye  narrowly  encircled,  excepting  in  front,  with  white  scales,  interrupted 
rather  broadly  at  the  lower  posterior  portion  of  the  eye  with  mingled  fuliginous  scales 
and  ferruginous  hairs.     Palpi  whitish  on  the  middle  of  the  front,  especially  toward  the 
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upper  edge,  but  the  sides  and  tip  broadly  margined  with  brownish  yellow  or  dark  bufl", 
the  whole  furnished  with  sparsely  scattered,  very  fine  black  hairs;  above  without  any 
white;  terminal  joint  brownish  yellow,  flecked  in  front  with  paler  scales.  Antennae 
above  ratlier  dark  brown,  the  base  of  each  joint  narrowly  interrupted  with  whitish, 
which  broadens  anteriorly ;  beneath  white  or  nacreous  to  the  end  of  the  club,  and  even 
in  a  slender  stripe  along  the  posterior  side  of  the  crook  to  its  very  tip ;  rest  of  crook 
naked,  and  dark  castaneous. 

Thorax  above  covered  with  dark  brown  and  brownish  ferruginous  hairs,  mingled 
anteriorly  with  many  blackish  ones ;  beneath  with  ferrugineo-castaneons  hairs,  which 
are  paler  at  their  base.  Femora  dark  purplish  brown,  above  and  outside  flecked  with 
many  silvery  gray  scales;  tibiae  and  tarsi  dark  brown,  flecked  beneath  with  many  pale 
yellowish,  or  on  the  fore  legs  whitish,  scales ;  leaf-like  appendage  of  fore  tibiae  pale, 
glistening,  brownish  yellow;  spurs  pale  brown,  tipped  rather  largely  with  reddish  lut- 
eous  ;  spiues  reddish  luteous  ;  claws  the  same;  pad  dusky. 

Wings  above  dark  slate  brown,  slightly  paler  on  the  outer  half,  sparsely  flecked  with 
yellowish  brown,  the  nervures  blackish.  Fore  icings  with  a  transverse,  straight  series 
of  three  subequal,  white,  subcostal  spots,  generally  increasing  in  size  toward  the  cos- 
tal border  and  arranged  at  right  angles  to  it,  or  at  a  very  little  less  than  a  right  angle 
viewed  from  the  inner  side,  at  a  little  beyond  the  middle  of  its  outer  half;  in  the  mid- 
dle of  the  basal  half  of  the  upper  median  interspace  a  white  spot  of  similar  size ;  these 
markings  are  of  about  equal  size  in  tlie  ^  and  $  ;  in  the  ?  there  is  also  a  slightly  larger, 
roundish  or  transversely  quadrate  spot  in  the  lower  median  interspace,  below  a  point 
midway  between  the  base  of  the  upper  median  interspace  and  its  spot  and  also  a 
minute  spot  or  speck  in  the  cell  at  the  base  of  the  first  subcostal  nervule.  Discal  stig- 
ma exceedingly  obscure,  composed  of  two  slender,  blackish  brown  lines,  the  outer 
straight,  extending  from  the  last  median  divarication  to  the  lower  median  nervule  in  a 
direction  toward  the  middle  of  the  basal  two-fifths  of  the  submedian  nervule ;  the  inner 
extends  from  the  middle  of  the  basal  four-fifths  of  the  submedian  nervure,  parallel  to 
the  outer  streak,  fully  to  the  middle  of  the  medio-submediau  interspace,  is  there  broken, 
and  then  curves  upward  and  meets  the  extremity  of  the  outer  streak;  outer  margin  of 
the  wing  very  slenderly  edged  with  a  blackish  line.  Fringe  pale,  dirty  yellowish,  more 
or  less  flecked  with  dusky,  especially  at  the  nervure  tips,  its  basal  third  infuscated. 
Sind  loinc/s  without  markings;  outer  margin  and  fringe  as  in  the  fore  wings. 

Beneath  very  dark  brown,  the  outer  half  of  the  wing  made  hoary  gray  by  a  more  or  less 
profuse  admixture  of  hoary  scales.  Fore  icings  with  the  markings  of  the  upper  surface 
repeated  beneath,  the  hoary  flush  of  the  outer  half  of  the  wing  deepening  apically ,  espe- 
cially above  the  lower  median  nervule,  where  it  is  deepest,  in  a  broad,  lunate  area  whose 
points  rest  on  the  apex  of  the  wing  and  the  tip  of  the  nervule  mentioned ;  outer  margin 
edged  narrowly  with  a  blackish  line.  Fringe  as  above.  Hind  icings  with  a  small, 
round,  dark  edged,  white  spot  close  to  the  base  of  the  costo-subcostal  interspace,  and 
occasionally  a  second  smaller  one  in  the  same  interspace,  midway  between  the  first  and 
the  outer  margin ;  the  hoary  flecking  of  the  outer  part  of  the  wing  is  somewhat  dis- 
tinctly delimited  at  the  middle  of  the  wing  and  increases  in  depth  apically,  interrupted, 
however,  a  little  before  the  middle  of  its  area,  by  a  narrow  band  of  dusky  connected 
spots,  more  or  less  distinctly  free  from  hoary  flecking;  outer  margin  edged  narrowly 
with  a  blackish  line.     Fringe  as  above. 

Abdomen  blackish  brown,  flecked  with  grayish  at  the  apices  of  the  segments,  indis- 
tinctly above  and  at  sides,  distinctly  and  more  largely  below.  Upper  organ  of  the 
male  appendages  (37  :  36)  with  the  tips  of  the  hooks  more  widely  separated  than  the 
base;  lateral  arms  similar  to  those  of  accius  Ijut  a  little  more  curved  and  pointed  at 
the  tip;  i.  e.  more  ensiform,  separated  throughout  as  widely  as  the  hooks.  Clasps 
much  larger  than  in  accius,  nearly  two  and  one-half  times  longer  than  broad,  the  ex- 
tremity strongly  rounded,  longest  in  the  middle,  above  produced  to  an  upward  and 
slightly  forward  directed  triangular  tooth,  separated  by  a  deep  but  narrow  excision 
from  the  posterior  lobe  of  the  upper  margin,  which  is  scarcely  larger,  directed  back- 
ward and  upward,  and  rounded  at  the  tip. 
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MALES.                      1 

FEMALES. 

Smallest. 

Average. 

Largest. 

Smallest. 

Average. 

Largest. 

Lenffth  of  fore  winir 

15.75 
7.6 
6.6 
4.6 

16.5 
8. 
7. 
5.25 

17.5 
8.5 
7.25 
5.25 

16.5 
7.5 
7. 
4.7 

17. 
8.25 
7.25 
4.6 

18. 
8.5 
8. 
6.5 

iiiud  tibiae  ami  tarsi 

lore  tibiae  and  tarsi 

Described  from  4  3,89. 

Accessory  sexual  peculiarities.  The  discal  stigma  of  the  male  has  been  de- 
scribed under  the  wing ;  the  scales  contained  in  it  are  very  simple  in  character  and  of 
less  variety  than  usual ;  next  the  base  there  are  found  some  of  the  two-pronged  rods 
(51 :3  d)  of  no  great  length  or  slenderness,  and  long  and  slender  subspatulate  scales 
(3  a)  ;  at  the  tip  are  found  very  slender  and  elongated  jointed  scales  (3  b) ,  besides 
some  moderately  large,  equal  and  slender  boat-shaped  androconia  (3  c). 

Variations.  Mr.  F.  II.  Sprague  has  in  his  collection  an  interesting  ?  specimen, 
taken  in  Wollaston,  JIass.,  in  June,  in  which  not  only  are  all  the  white  spots  larger 
than  usual,  and  the  uppermost  of  the  three  subcostal  spots  of  the  fore  wing  not  half 
the  size  of  the  succeeding,  but  a  very  difl'erent  appearance  is  given  to  the  under  sur- 
face of  the  hind  wings  by  the  presence  of  white  scales  in  the  interrupted  extra-mesial 
series  of  dusky  spots,  forming  slender  transverse  bars  in  the  interspaces,  the  series 
forming  a  right  angled  band  having  its  angle  beyond  the  cell  in  the  middle  of  the 
outer  half  of  the  wing,  and  its  first  spot  the  here  slightly  enlarged  spot  which  some- 
times occurs  in  the  outer  portion  of  the  costo-subcostal  interspace.  In  addition  to 
this  outer  series  there  is,  subparallel  to  it,  a  strongly  arcuate,  basal  series  of  dark 
edged  white  spots,  the  regular  spot  of  the  base  of  the  costo-subcostal  interspace 
forming  one  end  of  the  series,  and  an  entirely  similar  and  equally  large  one  occupying 
a  corresponding  position  in  the  medio-submedian  interspace  the  other  end,  while  be- 
tween, the  spots  are  very  faint  and  slight.  The  specimen  measures  17.5  mm.  in  length 
of  fore  wing,  and  on  its  under  surface  varies  from  the  normal  markings  of  the 
species  toward  those  of  Lerema  loammi  Whitn.,  of  the  south. 

Distribution  (32  :  8) .  This  interesting  and  characteristic  member  of 
the  AUeghanian  fauna  has  been  found,  so  far,  only  in  a  narrow^  belt  of 
territory  stretching  from  the  Atlantic  to  the  western  plains  north  of  Lat.  40°. 
West  of  New  England  it  lias  been  taken  in  comparatively  few  places  :  in 
New  York,  near  Brooklyn,  Long  Island  (Morrison)  and  near  Albany 
(Lintner)  ;  in  Michigan,  according  to  Strecker ;  in  the  township  of  Ohio, 
111.  (Morrison)  ;  in  Wisconsin  common  (Hoy)  ;  in  Iowa  according  to 
Strecker,  and  in  Nebraska  according  to  Edwards. 

In  New  England  it  is  confined  to  the  southern  portions  and  is  known 
from  but  few  localities  ;  the  northernmost  being  at  Milford,  N.  H.,  where 
it  is  said  to  be  somewhat  common  (Whitney)  ;  besides  which  it  has  been 
found  at  several  places  in  the  vicinity  of  Boston, — Quincy  and  Dorchester 
(Sanborn),  Maiden  and  Wollaston  (Sprague),  at  Springfield,  Mass. 
(Emery)  and  near  New  Haven,  Conn.  (Smith,  Mus.  Yale  Coll.). 

History.  According  to  the  observations  of  Messrs.  Lintner  and 
Sprague  it  appears  to  be  single  brooded.  The  earliest  butterflies  appear 
about  the  25th  of  May — perhaps  earlier,  for  females  have  been  taken  then — 
and  the  last  specimens  captured  were  taken  just  past  the  middle  of  June. 
This  covers  the  whole  of  our  meagre  knowledge. 
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Mr.  Meske  remarks  that  when  at  rest  both  pairs  of  wings  are  closely 
folded  together  over  the  back. 

Desiderata.  This  insect  has  been  so  seldom  found  that  we  are  totally 
ignorant  of  ahnost  every  thing  about  it  that  is  desirable  to  know.  We 
have  the  most  meagre  possible  material  for  constructing  the  history  of  the 
butterfly  and  all  dates  of  capture  witli  the  condition  of  the  specimen 
should  be  recorded  until  we  can  learn  when  and  where  to  expect  to  find  it. 

LIST  OF  ILLUSTRATIONS.-LEEEIHA  HIANNA. 

Imriffo.  P1.51,fig.  3.    Scales  of  the  discal  stigma  of 
PI.  10,  fig.  31.    Male,  both  surfaces.  the  lore  wing  of  the  male. 

32.    Female,  upper  surface.  General. 

37 :  36.    Male  abdominal  appendages.  PI.  32,  fig.  8.    Distribution  in  North  America. 
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